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ABSTRACT

Inner speech refers to the experience of talking to oneself in one's head. While notoriously
challenging to investigate, it has also been central to a range of questions concerning mind,
brain, and behaviour. Posited as a key component in executive function and self-
regulation, inner speech has been claimed to be crucial in higher cognitive operations,
self-knowledge and self-awareness. Such arguments have traditionally been supported
with examples of atypical development. But variations in inner speech — and in some
cases, significant diversity — in fact pose several key challenges to such claims, and raises
many more questions for, language, thought and mental health more generally.

In this review, we will summarise evidence on the experience and operation of inner
speech in child and adult neurotypical populations, autistic people and other neuro-
divergent groups, and people with diverse experiences of linguistic and sensory develop-
ment, including deafness. We will demonstrate that the relationship between inner speech
and cognitive operations may be more complex than first assumed when explored through
the lens of cognitive and neurological diversity, and the implications of that for under-
standing the developing brain in all populations. We discuss why and how the experience
of inner speech in neurodivergent groups has often been assumed rather than investigated,
making it an important opportunity for researchers to develop innovative future work that
integrates participatory insights with cognitive methodology. Finally, we will outline why
variations in inner speech — in neurotypical and neurodivergent populations alike —
nevertheless have a range of important implications for mental health vulnerability and
unmet need. In this sense, the example of inner speech offers us both a way of looking back
at the logic of developmental psychology and neuropsychology, and a clue to its future in a
neurodiverse world.
© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC

BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Inner speech — or talking silently to yourself in your head —is
an experience familiar to many. The subjective nature of inner
speech makes it notoriously hard to define and operationalise,
butitis an activity central to several cognitive, developmental,
and philosophical theories, and has been posited as a key
component in abstract and higher order thought. Arguments
for the importance of inner speech to human cognition have
traditionally drawn upon either evidence from neurotypical
individuals, or comparisons between neurotypical individuals
and cases from neuropsychology and the field known as
‘developmental psychopathology’, including examples such
as post-stroke aphasia (Langland-Hassan et al., 2017) and
autism (Vissers et al., 2020). But in the past decade, increasing
recognition of neurodiversity’ raises a range of new and
challenging questions for such arguments.

In this Viewpoint article, we summarise recent evidence for
the importance of inner speech to neurotypical cognition in
children and adults, before highlighting how autism and other
examples of neurodiversity paint a more complex picture for
language and thought. We also outline how asking the right
questions of inner speech and neurodiversity may have key
implications for mental health, cognition, and neuroscience.
Our overall aim is to add to a broader conversation about the
importance of recognising developmental diversity as an
inherent feature of cognition as opposed to binary distinctions
around ‘typical’ and ‘disordered’ development (Hens & Van
Goidsenhoven, 2023), aligning with recent calls for both
neurodiversity-affirming cognitive science (Manalili et al,
2023) and decolonising developmental psychology (Forbes
et al., 2022).

2. Why care about inner speech?

Inner speech (IS) is central to several models of working
memory, cognitive development, and speech production (see
Alderson-Day & Fernyhough, 2015, for a review). While the
latter has focused on IS as a specific component of speech
planning and monitoring (Scott, 2013), cognitive and devel-
opmental research has often positioned IS as a multi-purpose
cognitive tool. In much of working memory research, IS has
been conceptualised as rehearsal within the phonological loop
(Baddeley & Hitch, 1974); that is, it forms a core part of an
executive process. IS has also been studied as a strategy that
can be used to support a range of other executive functions,
such as cognitive flexibility, categorisation, and planning,
while still being independent of them (Kray et al., 2008;

2 Neurodiversity refers to the variation across humans that
manifests in different ways of thinking, and processing infor-
mation, including neurotypicality (the assumed ‘norm’ or
average), and neurodivergence [anything that diverges from this
assumed norm whether developmental or acquired, e.g. autism,
post-traumatic stress disorder (Pellicano & den Houting, 2022)].
The Neurodiversity paradigm is an emancipatory approach to
understanding these differences that emphasises a value neutral
conceptualisation, and rejects normativity as the objective
standard.

Wallace et al., 2017). Along with acting as a memory aid, IS has
been argued to be a key tool in representing additional infor-
mation extrinsic to a task (Miyake et al., 2004) and as a means
of enabling abstract and flexible labelling of stimuli, by virtue
of its linguistic basis (Lupyan, 2009). The relevance of IS to
executive function has also been explored in developmental
research, primarily via the theories of Vygotsky (1987) and,
more generally, work on IS as a tool for self-regulation
(Winsler, 2009).

Under a socio-developmental model of IS, inner language
forms a core part of human cognitive development (Vygotsky,
1987). In brief, early communicative interactions between
children and caregivers are claimed to provide a scaffold for
play, exploration, and creativity, before gradually becoming
part of the child's own repertoire, first via private speech?
(aged 3-5) and then being internalised to become IS by
roughly 7 years of age. From this age, when faced with tasks
that require mentally rehearsing information, it is common to
find that children use silent, self-directed speech, and they are
more susceptible to memory errors that are thought reflect
verbal encoding (such as the phonological similarity effect;
Flavell et al., 1966). What IS then affords beyond this point
varies across different theoretical viewpoints. As a flexible
code available for various kinds of abstract representation, it
has been argued that IS is then available as a tool for problem-
solving, meta-cognition, and self-reflection (Carruthers, 2002;
Morin, 2005). Such a role for inner speech overlaps with claims
that the default mode network, in facilitating verbal mind-
wandering, can act as a forum for introspection decoupled
from external perception (Fox et al., 2015). It's also been argued
that the form and nature of IS retains its developmental roots:
in the work of Fernyhough (1996), for example, the qualities of
earlier external interactions are reflected in the phenomeno-
logical qualities of inner speech, including dialogues, other
voices, and self-criticism (McCarthy-Jones & Fernyhough,
2011). Recent neuroimaging work has supported the idea
that inner speech may involve a number of such “social”
components, including distinct neural substrates for internal
monologue and dialogue with the latter engaging regions
typically linked to Theory of Mind (Alderson-Day et al., 2016;
Grandchamp et al., 2019).

Some philosophical approaches to IS have argued that it
may be the actual “basis” of conceptual thought (Gauker,
2018), echoing long-standing debates about the role of lan-
guage in thought. In this paper, we focus specifically on the
idea that inner speech — as a specific cognitive strategy that
people can consciously report on — facilitates cognitive per-
formance. This is typically distinguished from structural lan-
guage skills that individuals might have (such as vocabulary,
or external speaking ability), and from more general debates
about the impact of language on cognition, even though all of
these issues are necessarily interconnected. Empirical evi-
dence for IS playing such a role has often relied on cognitive

3 Private speech (out-loud speech directed at oneself) and IS are
sometimes grouped together as “self-directed speech” and are
often argued to share similar functions and qualities. Therefore
while we focus on IS in this review, where literature only exists
on private speech or self-directed speech for specific groups (e.g.
ADHD), we have included it here.
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paradigms in which verbalised strategies are thought to be
beneficial to use. In some cases, dependence on inner speech
can be empirically tested by blocking such a strategy. For
instance, in paradigms like the Tower-of-London planning
task, planning a series of moves must be attempted i) while
repeating irrelevant words, and therefore interfering with
verbal rehearsal (a technique known as articulatory suppres-
sion). To control for dual-tasking demands, this is often con-
trasted with a second condition that would in theory interfere
with non-verbal strategies, such as foot tapping (e.g. Lidstone
et al., 2010). Such methods have clear and specific negative
effects on rehearsal in working memory, and are thought to
disrupt inner speech due to its shared reliance on speech-
motor processes required for speech — that is, engaging
articulation for external speech blocks internal speech
(Alderson-Day & Fernyhough, 2015). In general, neurotypical
children show a range of verbal interference effects on EF
tasks, suggesting use of verbal strategies via IS (Cragg &
Nation, 2010; Fatzer & Roebers, 2012).

Adults, in contrast, often show more selective difficulties
when challenged with articulatory suppression, with the
strongest evidence for IS playing a role coming from studies
involving complex rule-switching (Miyake et al., 2004) or
labelling of novel categories (Lupyan, 2009). Despite the idea
that inner speech facilitates higher order cognitive processes
that require strategic thinking and problem-solving, there is
inconsistent evidence that verbal interference disrupts plan-
ning skills. While Williams et al. (2012) and Wallace et al.
(2017) documented articulatory suppression having a nega-
tive effect on performance on Tower-style tasks, Phillips et al.
(1999)previously observed enhanced performance in adults
under the same conditions. Notably, there is evidence that
neither verbal nor non-verbal reasoning is specifically
impaired by blocking inner speech (Gilhooly, 2005; Rao &
Baddeley, 2013). In some cases, using inner speech might
actually hinder performance on simple tasks: for instance,
Roebuck and Lupyan (2020) observed slower responses on
picture-to-word matching task for people who reported
generally using more inner speech in everyday life.

In summary, while there is evidence to support a central
role for IS in executive functioning, this may vary with respect
to specific executive functions, specific tasks, stage in life, and
across individuals. The relations between IS and cognitive
performance on complex tasks is therefore neither settled,
nor straightforward — raising potential problems for accounts
that make IS central to cognition. As we will go on to argue,
this level of potential heterogeneity — even for typical devel-
opment — is only magnified when considering examples from
neurodivergence, raising the question of how crucial IS really
can be to cognition.

3. Inner speech and autism

Autism has been a key focus of developmental science (more
so than any other form of developmental neurodivergence,
such as dyslexia), with research suggesting that autistic social
interaction, language, and executive functions may progress
along very different trajectories to the assumed norm. IS
research is no exception. Many autistic people show delays in

their language development, and some do not use spoken
language at all to communicate, thus differences in the exis-
tence, quality, or use of IS have long been posited (Russell
et al., 1999; Whitehouse et al., 2006). Whereas research with
neurotypical people has highlighted variation in regard to the
relationship between IS and higher-order cognition, IS
research with autistic people poses a more fundamental
challenge to this relationship. While early studies docu-
mented absent or reduced use of inner speech, other research
found no differences between autistic and neurotypical chil-
dren in IS use on executive functioning tasks (see Mulvihill
et al., 2020; Petrolini et al., 2020, for recent reviews).

Taking planning as an example, Holland and Low (2010)
observed no overall differences between autistic children
and neurotypical children on Tower of Hanoi task, even
though the latter group took more time under articulatory
suppression (i.e. their approach was more susceptible to
interfering with a verbal strategy). Larson et al. (2021), in
contrast, did observe evidence of articulatory suppression
having an effect on a similar task for autistic children, but only
if they had strong language skills: those with a structural
language impairment seemed less likely to draw on a verbal
strategy. In adults, verbal interference would appear to have
task-specific effects for autistic individuals. For example,
Williams et al. (2012) observed similar phonological similarity
effects (i.e. a proxy for verbal encoding in working memory) in
autistic and neurotypical adults, but only the latter showed
verbal interference effects on a Tower of Hanoi planning task.
This was interpreted as evidence that autistic adults may use
a certain kind of inner speech to support memory, but not
necessarily for planning or more open-ended problem-solv-
ing. Crucially, in the above studies differential susceptibility to
verbal interference did not necessarily determine success, i.e.
the apparent lack of verbal strategy in autistic participants did
not make them worse at the task. This is consistent with a
broader range of evidence highlighting that structural lan-
guage skills and verbal IQ do not predict cognitive perfor-
mance in autistic adults in a similar way to neurotypical
individuals (e.g. Constable et al., 2018),suggesting that lan-
guage in general may occupy a different place within autistic
cognition.

Such evidence raises the question of how autistic people
use inner speech, and what other strategies and resources
they may draw upon. One possibility — discussed by Williams
et al. (2012), among others — is that autistic people may differ
in the kinds of inner speech they deploy, drawing upon
monologue for things like verbal rehearsal, but not engaging
in inner conversations in the way Fernyhough (1996) has
proposed reflects the social or “dialogic” side of inner speech.
Another is that IS use for autistic people will track language
skills rather than autism per se: in Larson et al. (2021), for
example, autistic children with structural language difficulties
were less likely to use verbal mediation than other autistic
children (see Alderson-Day, 2014, for a similar example of
early language development affecting later problem-solving in
autistic people).

It is also possible that IS of any kind is not the preferred
strategy or default inner experience for autistic people when
faced with a range of challenges, either in the lab or in
everyday scenarios. Confoundingly, and for a variety of
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complex reasons, this question has often not been asked of
autistic individuals themselves (barring a few notable excep-
tions). Prominent autobiographical and anecdotal accounts
have emphasised that for some autistic people inner experi-
ence may involve more visual than verbal representation (i.e.
“thinking in pictures”; Grandin, 1995; Kunda & Goel, 2010).
What little phenomenological research has been conducted
on the topic with autistic individuals also emphasises the vi-
sual domain. Using the in-depth Descriptive Experience
Sampling method, Hurlburt et al. (1994) worked with three
autistic adults to provide highly detailed accounts of autistic
inner experience. These were primarily visual and non-verbal
with a strong sensory focus, with one participant describing
images as being “the shape of my thoughts” (p. 390). More
recently, a questionnaire study of autistic and neurotypical
adults reported more frequent and more detailed use of visual
representations in autism, although detailed measures of
inner speech were not collected (Bled et al., 2021).

A greater tendency to draw upon visual rather than verbal
resources in autism is supported by fMRI evidence: for
example, when completing matrix reasoning tasks, autistic
people show enhanced use of extrastriate visual cortex and
reduced use of lateral prefrontal cortex compared to neuro-
typical individuals, suggesting a shift towards visual strate-
gies in the former (Soulieres et al., 2009). Similar patterns have
been observed for autistic children when using pictorial
reasoning that could draw upon verbal or visual strategies:
compared to neurotypical children, autistic children show
greater activation in occipito-parietal regions alongside
enhanced structural connectivity in similar areas (Sahyoun
et al., 2010).

However, such work is likely to only be scratching the
surface on IS in autistic people, given the considerable within-
group variation (Chen et al., 2019; Geurts et al., 2014). There are
multiple issues to consider when attempting to explain these
potential differences in IS among autistic people. One issue is
the relationship between spoken language and inner speech.
Taking into account the diversity in both receptive and
expressive speech and language among autistic people, we
might expect to see a similar diversity in the use of inner
speech. However, we may also want to consider the possibility
that our existing ways of measuring inner speech might notbe
tailored with enough sensitivity to explore inner speech in
autistic people who do not use spoken communication, for
example, and look for ways to develop tools that are sensitive
enough to inform our knowledge of IS in these individuals.

Another issue is that historically there has been a broad
reluctance to utilise introspective and self-report methods
with autistic people, on the grounds that they may lack self-
insight (e.g. the ability to reflect on their own strengths and
challenges; Bishop & Seltzer, 2012). This is not for want of
claims as to what might be happening for autistic people and
how that may explain other aspects of autistic behaviour and
cognition (e.g., Granato et al., 2022). Some reasons for this may
be pragmatic (with high-impact journals and funding gener-
ally favouring cognitive and neurobiological work), but one
key reason for this has arguably been the long-standing in-
fluence of theory-of-mind on autism theory (Baron-Cohen
et al,, 1985). By placing a deficit in the representation of
others at the core of autistic cognition, a theoretical

consequence is that processes such as metacognition and
self-reflection were also claimed to be disrupted in some way
in autism (Carruthers, 2009). As a result, autistic narratives
and autobiographical accounts of autistic experience were
viewed as the exception to the rule and to be taken with
caution (Frith & Happé, 1999), despite evidence for impaired
self-knowledge often being inconsistent (Zahavi, 2010).
Relatedly, communicative variation among autistic people
(i.e. many autistic people may not use spoken language to
communicate) led to an assumption that those who were
unable to voice their inner experiences lacked them (Dinishak,
2021; Hacking, 2009). This has in turn led to the exclusion of
non-speaking people from much phenomenological autism
research, either because researchers have assumed they
lacked the capacity to communicate (Lebenhagen, 2020), or
have themselves lacked confidence in developing meaningful
ways to include non-speaking autistic people.

However, the last decade in particular has seen a step-
change in understanding autistic social experience, largely
driven by autistic thinkers themselves. Double empathy the-
ory (DEP; Milton, 2012), for example, has radically reoriented
how differences and misalignments in social cognition are
interpreted; placing their emphasis on mutual mismatches
between autistic and neurotypical experiences of the social
world. Milton argued that social interaction is inherently bi-
directional in nature, with misinterpretations and mis-
understandings situated between interlocutors. Any two
people drawing upon differing interpretations (e.g. cultural
norms, or developmental experiences), may struggle to un-
derstand each other fully. The positioning of such mis-
matches is relational — rather than being inherent in the
individual — suggesting that the continuing prioritisation of
theory-of-mind “difficulties” to understanding autistic inner
experience are misplaced. Empirical research has supported
the DEP: Whereas historically research has focussed on how
autistic people may struggle to recognise non-autistic emo-
tions from facial expressions (Uljarevic & Hamilton, 2013),
Alkhaldi et al. (2019) found that the reverse also holds true;
non-autistic people struggle to recognise autistic emotions
accurately from facial expressions. Likewise, Morrison et al.
(2020) found in-group preferences for future social interac-
tion between autistic and non-autistic people based on short
dyadic interactions, with non-autistic people rating autistic
people less favourably.

Therefore, strong claims about metacognitive and self-
reflection being in some way impaired or deficient need to
be re-evaluated. The growing recognition of other aspects of
autistic experience — such as self-monitoring in social situa-
tions —is largely dependent on autistic people's acute aware-
ness of their own mental experience and how inner and outer
presentations of self will often need to differ (Ai et al., 2022;
Pearson & Rose, 2021). Additionally, life writing from autistic
authors (including those who are non-speaking) have high-
lighted the rich inner experiences that autistic people have,
emphasising the inconsistency between inner voice and outer
appearances (Higashida, 2014; Mukhopadhyay, 2003). Given
this context, not asking autistic people about their own
experience of inner speech — and mental imagery more
generally — seems particularly egregious. However, the op-
portunity to remedy this issue with cognitive research that is
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underpinned by first-hand accounts would strengthen both
conceptual and empirical work in this area, and align with
broader calls for neurodiversity informed cognitive science
(Manalili et al., 2023).

4. Inner speech and the boundaries of
neurodiversity

The issues highlighted in research on inner speech and
autism are supported by similar observations, challenges, and
discrepancies in other examples of neurodivergence. Here, we
apply this term in a broad sense to include any example of
neurocognitive variation which is associated with being part
of a marginalised or minoritized group (Walker, 2021). This
includes people with traditional diagnoses of developmental
differences (such as ADHD or developmental language disor-
der), but also examples of variations in sensory and commu-
nicative experience — namely deafness and aphantasia (a lack
of mental imagery, or the ability to ‘think in pictures’).

Although ADHD is not associated with communication
challenges in the same way as autism traditionally is, the
close theoretical link between self-talk and self-regulation
makes ADHD important to consider when exploring inner
speech and neurodiversity. Research on self-directed speech
and ADHD is generally meagre and largely limited to private
speech studies. Several studies have observed continued use
of private speech in children with ADHD at later ages (7—11)
than seen for typically developing children (Mulvihill et al,,
2020) alongside a greater tendency to use more externalised
private speech on tasks (e.g. Corkum et al., 2008). This concurs
with evidence from developmental language disorder
(Lidstone et al., 2012) and children who display early charac-
teristics of neurodivergence (Mulvihill et al.,, 2022). Taken
together, such findings have been interpreted as evidence of
self-directed speech showing similar functions in neuro-
diverse examples of development, but being delayed in its
transition from private to inner speech (Mulvihill et al., 2020).

Similar to autism research, there is also evidence that
children with developmental language difficulties may use a
range of strategies beyond IS to complete planning tasks, and
without clear overall differences in task success compared to
neurotypical children (Larson et al., 2019). However, to our
knowledge almost no studies have explored self-directed
speech in adults with ADHD, dyslexia, or a history of lan-
guage difficulties. The role of this process in diverse examples
of cognition is therefore at best underexplored, and at worst
assumed.

Historically perhaps the best example of this kind of
knowledge gap comes from deafness. As recently as the 1960s,
researchers and theorists actively discussed whether Deaf
people fundamentally lack in specific cognitive faculties
because of the presumed absence of language in their mental
experience (Furth, 1964). Given that 95% of Deaf individuals
have hearing parents, many Deaf children have relatively
fewer opportunities to engage in high-quality communicative
interactions due to the lack of communicative alignment be-
tween caregiver and child (R. E. Mitchell & Karchmer, 2004). An
emphasis on spoken language and interpretation (e.g. lip
reading) as opposed to alternative forms of communication

such as signing can cause communicative barriers for Deaf
people (Hall et al., 2019). Deaf children of Deaf parents, or
those given early access to sign language, often have better
developmental outcomes than Deaf children of hearing par-
ents and those who aren't encouraged to use sign language
(Courtin, 2000; Hassanzadeh, 2012; Peterson, 2009).

The differing sensory and linguistic experience of the
world that Deaf people have is associated with a variety of
neural and cognitive differences (Courtin, 2000; Twomey et al.,
2020; Wilson & Emmorey, 1997). The extent to which this is
reflected in differences in inner speech specifically — or inner
language more generally — is unclear, but as in autism, often
these questions have either not been asked, or have been
explored in suboptimal ways. In one exception, Zimmermann
and Brugger (2013) used questionnaire methods to document
extensive use of self-directed speech and signing in Deaf
adults. This was reported particularly in solo situations or for
planning daily activities, supporting the claim that this
essentially functioned as private speech for this group.
Because of their dependence on written language compre-
hension, questionnaires are often not the preferred format for
Deaf individuals taking part in research (Chatzidamianos
et al.,, 2021); instead methods that allow for clarification and
dialogue are important, especially for asking about inner
experience. Designing questionnaires and interview methods
that take into account the multilingual and multimodal ex-
periences of Deaf individuals is particularly challenging —
meaning that there is a general dearth of research on inner
language and mental imagery in deafness — but it is possible.
An example of this is seen in research on apparent auditory
hallucinations in deaf psychosis (du Feu & McKenna, 1999),
which when assessed by Deaf psychologists using British Sign
Language, in fact represent multimodal, cross-linguistic ex-
periences (Atkinson et al., 2007). Aligning with a double
empathy approach, this evidence highlights the importance of
recognising and facilitating diverse forms of communication,
as opposed to defaulting to normative practices. Further, it
also emphasises the importance of recognising that between-
groups communicative barriers are not an indication that one
party lacks competence, but an invite to develop better
methodologies for exploring inner experience.

If strong claims continue to be made about necessary and
fundamental relationships between inner language (or any
form) and complex forms of cognition, the above examples of
developmental diversity must be studied, explored, and un-
derstood further. Recently a similar argument has been made
by Lupyan et al. (2022) that “hidden” differences in inner
experience have much to tell researchers about cognition in
general, in which they drew upon examples of variation in
inner speech and also aphantasia. Aphantasia — or the
inability to form mental images — is a phenomenon which has
only recently begun to be studied in any depth. A range of
studies have demonstrated that some individuals have little
or no capacity to create visual images in particular (Keogh &
Pearson, 2018). This often occurs, however, in the absence of
difficulties with visuospatial cognition: visual working mem-
ory, for example, is intact in aphantasia despite aphantasic
individuals reporting no conscious experience of its apparent
contents (Knight et al., 2022). In this instance, assumed over-
laps and co-dependencies in cognition and inner experience
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do not necessarily hold up, and neurocognitive variation ex-
ists with no apparent decrement to functioning or flourishing.
Experiences of aphantasia are not typically perceived as
detrimental: for example, Monzel et al. (2022) argue that
aphantasia does not constitute a disorder, despite being sta-
tistically rare (3—4% of the population), as it generally does not
impact negatively on daily functioning. Logically, aphantasia
provides a parallel example to autism in which heterogeneity
and diversity in inner experience can proliferate alongside
“intact” cognitive skills — but the conceptual histories of both
ideas means that one is more likely to be interpreted via a
pathological lens.

Taking this view is an example of what some would call the
neurodiversity “paradigm” or approach (Dwyer, 2022). Rather
than suggesting that we should simply recognise the exis-
tence of neurodiversity, neurodiversity theory challenges re-
searchers to re-examine what is considered the norm in
neurocognitive functioning, and what gets marked as a
problem, or a disability. This shift is sometimes characterised
as a move from “deficit” to “difference” in interpreting het-
erogeneity, but that dichotomy can stereotype the range of
views and models that fall within the neurodiversity para-
digm. For example, an ecological approach to neurodiversity —
as advocated by Chapman (2021) and others — recognises that
diversity can still result in disability, depending on the social
and material conditions that a person finds themself in. In the
case of inner speech, what might appear crucial for language
and cognition may just reflect the norm for a neurotypical,
speaking majority. A neurodiversity approach forces us to
consider that the central role of language in the brain for all of
us is likely to be contingent, rather than necessary.

5. Inner speech, neurodiversity, and mental
health

If inner speech isn't clearly always needed for higher-order
cognition, a reasonable response would be to dismiss it as
merely epiphenomenal and not worthy of further study. But
inner speech and mental imagery more broadly are of crucial
and continuing relevance to the understanding and treatment
of mental health, for neurotypical and neurodivergent people
alike. As inner speech is sometimes treated as the equivalent
— or at least, a measurable proxy — for verbal thinking, it has
been a focus of research for rumination, worry, depression,
anxiety, and psychosis (Alderson-Day & Fernyhough, 2015).
When asked about the phenomenology of their inner
speech, neurotypical adults are diverse and will frequently
endorse phenomena such as dialogue and condensation in
their inner speech (McCarthy-Jones & Fernyhough, 2011), and
in some cases this can be demonstrated on a neurophysio-
logical level (Alderson-Day et al., 2016). Of these variations,
inner speech which is evaluative in quality and features other
people is consistently associated with higher traits for anxi-
ety, depression, low self-esteem, hallucination-proneness,
and dissociation (Alderson-Day et al., 2014, 2018; McCarthy-
Jones & Fernyhough, 2011). These data suggest that a Vygot-
skian perspective may be correct in suggesting that inner
speech reflects social and communicative experiences — but

that some of the more social elements of inner speech are
actually associated with more negative aspects of mental
health. Rumination — i.e. repetitive negative thinking — is
often assumed to be verbal in nature, although its relationship
with inner speech is a complex one (Moffatt et al., 2020).
Nevertheless, there is evidence that different kinds of verbal
and visual imagery have differential effects when used in
psychological therapy. For instance, Holmes et al. (2006) have
demonstrated that depressive rumination is worsened by in-
structions to engage in verbal imagery as opposed to visual-
isation, with similar effects for worry (Stokes & Hirsch, 2010)
What we do when (or if) we talk to ourselves, and how we do it,
is highly relevant to feelings, emotions, and mental ill
health.Where this may be particularly significant is for
autistic mental health. Levels of anxiety, depression, and
suicidality are far higher in the autistic compared to neuro-
typical population and there is increasing awareness that a
range of mental health conditions — including those previ-
ously prohibited by diagnostic criteria, such as schizophrenia
— occur in autism. Likewise, autistic people appear particu-
larly prone to rumination, which in turn is associated with
these poor mental health outcomes (Williams et al., 2021).
Though the relationship between autistic rumination and
inner speech is yet to be explicitly investigated, the rumina-
tion response scale (Treynor et al.,, 2003) used by Williams
et al. (2021) was focussed on thinking and inner analysis.
Despite awareness of these issues, there is a lack of
specialist services to support autistic people with their mental
health and — beyond a handful of exceptions — relatively few
examples of treatments and interventions being tailored to
this group or preferably co-produced with them (for an
exception see Stark et al., 2021). The same is true for many
other forms of neurodivergence, such as ADHD. Neuro-
divergent scholars have themselves called for a shift towards
“neurodivergence informed therapy” that moves away from a
deficit-based approach (Chapman & Botha, 2023). Many CBT
approaches have — by default — been developed with a
particular model of the neurotypical mind, drawing upon
intuitive conceptions of thoughts and feelings to highlight
patterns of negative and automatic thinking (Linden et al.,
2023). But if we don't ask questions about neurodivergent
inner experience — if we don't explore inner speech and
mental imagery in the same way that people readily do for
neurotypical experience — then one could question what the
empirical basis is for tailoring treatments for neurodivergent
individuals. This will be particularly key for assessing and
working with experiences which are hard to explain and
describe, such as psychotic phenomena. Some efforts have
been made to tailor assessment tools for autistic populations
— such as the PAUSS, an adaptation of the PANSS (Kastner
et al, 2015) — but these largely seek to amend existing
standardised measures rather than first attempting to explore
the potential heterogeneity and phenomenology of the un-
derlying experience. An example of the kind of tailoring
possible is Managing Unusual Sensory Experiences (MUSE); a
CBT toolkit for working with distressing voices and visions in
psychosis which focuses psychoeducation based on individ-
ual variability in inner speech and hallucinations (Dodgson
et al, 2021). Overall, a shift towards including knowledge
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about neurodivergent inner experiences in the tailoring or
creation of mental health supports will provide more mean-
ingful and impactful treatment and intervention options.

6. Future directions

Recently, autism researchers have emphasised the impor-
tance of going beyond asking about first-hand autistic expe-
riences, emphasising the value that co-creation and autistic-
led research has in ensuring both epistemically just and
empirically valid theory and practice (Botha, 2021; Pellicano
et al.,, 2019). This cultural shift in research practice can facil-
itate space for autistic people to reclaim their own narratives
(Bertilsdotter Rosqvist et al., 2022), and to facilitate the
development of more appropriate and suitable tools that meet
the needs of the groups that they are designed to serve. The
uptake of a participatory approach has much to offer (psy-
chology) researchers more broadly, but particularly those
working with neurodivergent populations. Work underpinned
by a lived experience perspective can ameliorate some of the
issues that arise when researchers make assumptions based
on normative expectations of what a particular mechanism
should look or operate like. This can only strengthen our work
in the long run.

The perceived contribution of a neurodiversity approach
has sometimes been to remove cognitive approaches and
replace them with sociological or experiential questions.
However, there is no reason why cognitive or neuroscientific
methods cannot continue to be used to understand heteroge-
neity in cognitive profiles and their neurological basis, espe-
cially when done in partnership with neurodivergent
researchers. Manalili et al. (2023) have recently argued that
recognising neurodiversity provides an opportunity to develop
a richer concept of cognitive neuroscience more generally. In
practice, this can mean reframing key concepts but still within
a cognitive framework: Ai et al. (2022), for example, have
offered a computational account of masking or camouflaging
in autism that frames it in terms of transactional impression
management. Cognitive paradigms that draw upon double
empathy theory and explore reciprocal interactions between
dyads will also be important for moving social cognition away
from a deficit-focused approach (e.g. Xie et al., 2023). For inner
speech, the challenge will be to integrate novel self-report tools
— developed with neurodivergent groups — with paradigms
that assume variety and heterogeneity in the role, function,
and organisation of language in the brain.

7. Conclusion

A move towards a conceptualisation of cognitive difference
through the lens of diversity, rather than deficit, provides us
with a remarkable opportunity to expand our knowledge,
drawing upon recent advances in theory and (participatory)
practice. Inner speech is one such area where the integration of
a phenomenological approach and a neurodiversity perspec-
tive will create not only exciting new avenues for under-
standing cognition, but for embedding this understanding in
practice. These developments have the potential to underpin

tailored mental health treatments, and effective support to
facilitate flourishing in neurodivergent populations.

Acknowledgements

Mary Hanley, Robert Chapman, Monique Botha, Justin Sulik,
and Peter Middleton are thanked for their comments on initial
drafts of this paper. AP is a member of the Centre for Economic
and Social Inclusion at Sunderland. BAD is a member of the
Measurement Lab within the Discovery Research Platform for
Medical Humanities (Wellcome WT226798/Z/22/Z) and the
Centre for Neurodiversity and Development at Durham.

REFERENCES

Ai, W., Cunningham, W. A., & Lai, M.-C. (2022). Reconsidering
autistic ‘camouflaging’ as transactional impression
management. Trends in Cognitive Sciences, 26(8), 631—645.
https://doi.org/10.1016/j.tics.2022.05.002

Alderson-Day, B. (2014). Verbal problem-solving difficulties in
autism spectrum disorders and atypical language
development. Autism Research, 7, 720—730.

Alderson-Day, B., & Fernyhough, C. (2015). Inner speech:
Development, cognitive functions, phenomenology, and
neurobiology. Psychological Bulletin, 141(5), 931—965. https://
doi.org/10.1037/bul0000021

Alderson-Day, B., McCarthy-Jones, S., Bedford, S., Collins, H.,
Dunne, H., Rooke, C., & Fernyhough, C. (2014). Shot through
with voices: Dissociation mediates the relationship between
varieties of inner speech and auditory hallucination
proneness. Consciousness and Cognition, 27, 288—296. https://
doi.org/10.1016/j.concog.2014.05.010

Alderson-Day, B., Mitrenga, K., Wilkinson, S., McCarthy-Jones, S.,
& Fernyhough, C. (2018). The varieties of inner speech
questionnaire — revised (VISQ-R): Replicating and refining
links between inner speech and psychopathology.
Consciousness and Cognition, 65, 48—58. https://doi.org/10.1016/
j.concog.2018.07.001

Alderson-Day, B., Weis, S., McCarthy-Jones, S., Moseley, P.,
Smailes, D., & Fernyhough, C. (2016). The brain's conversation
with itself: Neural substrates of dialogic inner speech. Social
Cognitive and Affective Neuroscience, 11(1), 110—120. https://
doi.org/10.1093/scan/nsv094

Alkhaldi, R. S., Sheppard, E., & Mitchell, P. (2019). Is there a link
between autistic people being perceived unfavorably and
having a mind that is difficult to read? Journal of Autism and
Developmental Disorders, 49(10), 3973—3982. https://doi.org/
10.1007/510803-019-04101-1

Atkinson, J. R,, Gleeson, K., Cromwell, J., & O'Rourke, S. (2007).
Exploring the perceptual characteristics of voice-
hallucinations in deaf people. Cognitive Neuropsychiatry, 12(4),
339—-361. https://doi.org/10.1080/13546800701238229

Baddeley, A., & Hitch, G. (1974). Working memory. In G. H. Bower
(Ed.), Psychology of learning and motivation (Vol. 8, pp. 47—89).
Academic Press. http://www.sciencedirect.com/science/
article/pii/S0079742108604521.

Baron-Cohen, S., Leslie, A. M., & Frith, U. (1985). Does the autistic
child have a “theory of mind”. Cognition, 21(1), 37—46.

Bertilsdotter Rosqgvist, H., Botha, M., Hens, K., O'Donoghue, S.,
Pearson, A., & Stenning, A. (2022). Cutting our own keys: New
possibilities of neurodivergent storying in research. Autism. ,
Article 13623613221132108. https://doi.org/10.1177/
13623613221132107


https://doi.org/10.1016/j.tics.2022.05.002
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref2
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref2
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref2
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref2
https://doi.org/10.1037/bul0000021
https://doi.org/10.1037/bul0000021
https://doi.org/10.1016/j.concog.2014.05.010
https://doi.org/10.1016/j.concog.2014.05.010
https://doi.org/10.1016/j.concog.2018.07.001
https://doi.org/10.1016/j.concog.2018.07.001
https://doi.org/10.1093/scan/nsv094
https://doi.org/10.1093/scan/nsv094
https://doi.org/10.1007/s10803-019-04101-1
https://doi.org/10.1007/s10803-019-04101-1
https://doi.org/10.1080/13546800701238229
http://www.sciencedirect.com/science/article/pii/S0079742108604521
http://www.sciencedirect.com/science/article/pii/S0079742108604521
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref10
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref10
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref10
https://doi.org/10.1177/13623613221132107
https://doi.org/10.1177/13623613221132107
https://doi.org/10.1016/j.cortex.2023.08.008
https://doi.org/10.1016/j.cortex.2023.08.008

200 CORTEX 168 (2023) 193—202

Bishop, S. L., & Seltzer, M. M. (2012). Self-reported autism
symptoms in adults with autism spectrum disorders. Journal of
Autism and Developmental Disorders, 42(11), 2354—2363. https://
doi.org/10.1007/s10803-012-1483-2

Bled, C., Guillon, Q., Souliéres, I., & Bouvet, L. (2021). Thinking in
pictures in everyday life situations among autistic adults. PLoS
One, 16(7), Article e0255039. https://doi.org/10.1371/
journal.pone.0255039

Botha, M. (2021). Academic, activist, or advocate? Angry,
entangled, and emerging: A critical reflection on autism
knowledge production. Frontiers in Psychology, 12. https://www.
frontiersin.org/articles/10.3389/fpsyg.2021.727542.

Carruthers, P. (2002). The cognitive functions of language.
Behavioral and Brain Sciences, 25(6), 657—674. https://doi.org/
10.1017/50140525X02000122

Carruthers, P. (2009). How we know our own minds: The
relationship between mindreading and metacognition.
Behavioral and Brain Sciences, 32(2), 121—-138. https://doi.org/
10.1017/50140525X09000545

Chapman, R. (2021). Neurodiversity and the social ecology of
mental functions. Perspectives on Psychological Science, 16(6),
1360—1372. https://doi.org/10.1177/1745691620959833

Chapman, R., & Botha, M. (2023). Neurodivergence-informed
therapy. Developmental Medicine and Child Neurology, 65(3),
310—317. https://doi.org/10.1111/dmcn.15384

Chatzidamianos, G., Burns, D., Andriopoulou, P., Archer, D., & du
Feu, M. (2021). The challenges and facilitators to successful
translation and adaptation of written self-report psychological
measures into sign languages: A systematic review.
Psychological Assessment, 33, 1100—1124. https://doi.org/
10.1037/pas0001061

Chen, L., Abrams, D. A., Rosenberg-Lee, M., Iuculano, T.,
Wakeman, H. N., Prathap, S., Chen, T., & Menon, V. (2019).
Quantitative analysis of heterogeneity in academic
achievement of children with autism. Clinical Psychological
Science, 7(2), 362—380. https://doi.org/10.1177/
2167702618809353

Constable, P. A., Ring, M., Gaigg, S. B., & Bowler, D. M. (2018).
Problem-solving styles in autism spectrum disorder and the
development of higher cognitive functions. Autism, 22(5),
597—608. https://doi.org/10.1177/1362361317691044

Corkum, P., Humphries, K., Mullane, J. C., & Theriault, F. (2008).
Private speech in children with ADHD and their typically
developing peers during problem-solving and inhibition tasks.
Contemporary Educational Psychology, 33(1), 97—115. https://
doi.org/10.1016/j.cedpsych.2006.12.003

Courtin, C. (2000). The impact of sign language on the cognitive
development of deaf children. Journal of Deaf Studies and Deaf
Education, 5(3), 266—276. https://doi.org/10.1093/deafed/5.3.266

Cragg, L., & Nation, K. (2010). Language and the development of
cognitive control. Topics in Cognitive Science, 2(4), 631—642.
https://doi.org/10.1111/j.1756-8765.2009.01080.x

du Feu, M., & McKenna, P. J. (1999). Prelingually profoundly deaf
schizophrenic patients who hear voices: A phenomenological
analysis. Acta Psychiatrica Scandinavica, 99(6), 453—459.

Dinishak, J. (2021). Autistic autobiography and hermeneutical
injustice. Metaphilosophy, 52(5), 556—569. https://doi.org/
10.1111/meta.12514

Dodgson, G., Aynsworth, C., Mitrenga, K. J., Gibbs, C., Patton, V.,
Fernyhough, C., Dudley, R., Ewels, C., Leach, L., Alderson-
Day, B., & Common, S. (2021). Managing unusual sensory
experiences: A feasibility trial in an at risk mental states for
psychosis group. Psychology and Psychotherapy: Theory, Research
and Practice, 94(3), 481—503. https://doi.org/10.1111/papt.12323

Dwyer, P. (2022). The neurodiversity approach(es): What are they
and what do they mean for researchers? Human Development,
66(2), 73—92. https://doi.org/10.1159/000523723

Fatzer, S. T., & Roebers, C. M. (2012). Language and executive
functions: The effect of articulatory suppression on executive
functioning in children. Journal of Cognition and Development,
13(4), 454—472. https://doi.org/10.1080/15248372.2011.608322

Fernyhough, C. (1996). The dialogic mind: A dialogic approach to
the higher mental functions. New Ideas in Psychology, 14(1),
47—62.

Flavell, J. H., Beach, D. R., & Chinsky, J. M. (1966). Spontaneous
verbal rehearsal in a memory task as a function of age. Child
Development, 37(2), 283—299. https://doi.org/10.2307/1126804

Forbes, S. H., Aneja, P., & Guest, O. (2022). The myth of normative
development. Infant and Child Development, n/a(n/a), Article
€2393. https://doi.org/10.1002/icd.2393

Fox, K. C. R., Spreng, R. N,, Ellamil, M., Andrews-Hanna, J. R., &
Christoff, K. (2015). The wandering brain: Meta-analysis of
functional neuroimaging studies of mind-wandering and
related spontaneous thought processes. Neurolmage, 111,
611-621. https://doi.org/10.1016/j.neuroimage.2015.02.039

Frith, U., & Happé, F. (1999). Theory of mind and self-
consciousness: What is it like to be autistic? Mind & Language,
14(1), 82—89. https://doi.org/10.1111/1468-0017.00100

Furth, H. (1964). Research with the deaf—Implications for
language and cognition. Psychological Bulletin, 62(3), 145—164.

Gauker, C. (2018). Inner speech as the internalization of outer
speech. Inner Speech: New Voices, 53—77.

Geurts, H., Sinzig, J., Booth, R., & Happk, F. (2014).
Neuropsychological heterogeneity in executive functioning in
autism spectrum disorders. International Journal of
Developmental Disabilities, 60(3), 155—162. https://doi.org/
10.1179/2047387714Y.0000000047

Gilhooly, K. J. (2005). Working memory and strategies in
reasoning. In E. Newton, & M. Roberts (Eds.), Methods of
thought: Individual differences in reasoning strategies (pp. 57—80).
Psychology Press.

Granato, G., Borghi, A. M., Mattera, A., & Baldassarre, G. (2022). A
computational model of inner speech supporting flexible goal-
directed behaviour in Autism. Scientific Reports, 12(1), Article 1.
https://doi.org/10.1038/s41598-022-18445-9

Grandchamp, R., Rapin, L., Perrone-Bertolotti, M., Pichat, C.,
Haldin, C., Cousin, E., Lachaug, J.-P., Dohen, M., Perrier, P.,
Garnier, M., Baciu, M., & Leevenbruck, H. (2019). The ConDiallnt
model: Condensation, dialogality, and intentionality
dimensions of inner speech within a hierarchical predictive
control framework. Frontiers in Psychology, 10. https://doi.org/
10.3389/fpsyg.2019.02019

Grandin, T. (1995). How people with autism think.

Hacking, I. (2009). Autistic autobiography. Philosophical
Transactions of the Royal Society B: Biological Sciences, 364(1522),
1467—1473. https://doi.org/10.1098/rstb.2008.0329

Hall, M. L., Hall, W. C., & Caselli, N. K. (2019). Deaf children need
language, not (just) speech. First Language, 39(4), 367—395.
https://doi.org/10.1177/0142723719834102

Hassanzadeh, S. (2012). Outcomes of cochlear implantation in
deaf children of deaf parents: Comparative study. The Journal
of Laryngology & Otology, 126(10), 989—994. https://doi.org/
10.1017/50022215112001909

Hens, K., & Van Goidsenhoven, L. (2023). Developmental diversity:
Putting the development back into research about
developmental conditions. Frontiers in Psychiatry, 13. https://
www.frontiersin.org/articles/10.3389/fpsyt.2022.986732.

Higashida, N. (2014). The reason i jump: One boy's voice from the
silence of autism. In D. Mitchell, K. Yoshida, & Trans (Eds.),
Sceptre.

Holland, L., & Low, J. (2010). Do children with autism use inner
speech and visuospatial resources for the service of executive
control? Evidence from suppression in dual tasks. British
Journal of Developmental Psychology, 28(2), 369—391.


https://doi.org/10.1007/s10803-012-1483-2
https://doi.org/10.1007/s10803-012-1483-2
https://doi.org/10.1371/journal.pone.0255039
https://doi.org/10.1371/journal.pone.0255039
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.727542
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.727542
https://doi.org/10.1017/S0140525X02000122
https://doi.org/10.1017/S0140525X02000122
https://doi.org/10.1017/S0140525X09000545
https://doi.org/10.1017/S0140525X09000545
https://doi.org/10.1177/1745691620959833
https://doi.org/10.1111/dmcn.15384
https://doi.org/10.1037/pas0001061
https://doi.org/10.1037/pas0001061
https://doi.org/10.1177/2167702618809353
https://doi.org/10.1177/2167702618809353
https://doi.org/10.1177/1362361317691044
https://doi.org/10.1016/j.cedpsych.2006.12.003
https://doi.org/10.1016/j.cedpsych.2006.12.003
https://doi.org/10.1093/deafed/5.3.266
https://doi.org/10.1111/j.1756-8765.2009.01080.x
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref30
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref30
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref30
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref30
https://doi.org/10.1111/meta.12514
https://doi.org/10.1111/meta.12514
https://doi.org/10.1111/papt.12323
https://doi.org/10.1159/000523723
https://doi.org/10.1080/15248372.2011.608322
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref29
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref29
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref29
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref29
https://doi.org/10.2307/1126804
https://doi.org/10.1002/icd.2393
https://doi.org/10.1016/j.neuroimage.2015.02.039
https://doi.org/10.1111/1468-0017.00100
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref35
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref35
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref35
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref35
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref36
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref36
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref36
https://doi.org/10.1179/2047387714Y.0000000047
https://doi.org/10.1179/2047387714Y.0000000047
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref38
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref38
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref38
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref38
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref38
https://doi.org/10.1038/s41598-022-18445-9
https://doi.org/10.3389/fpsyg.2019.02019
https://doi.org/10.3389/fpsyg.2019.02019
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref41
https://doi.org/10.1098/rstb.2008.0329
https://doi.org/10.1177/0142723719834102
https://doi.org/10.1017/S0022215112001909
https://doi.org/10.1017/S0022215112001909
https://www.frontiersin.org/articles/10.3389/fpsyt.2022.986732
https://www.frontiersin.org/articles/10.3389/fpsyt.2022.986732
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref46
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref46
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref46
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref47
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref47
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref47
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref47
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref47
https://doi.org/10.1016/j.cortex.2023.08.008
https://doi.org/10.1016/j.cortex.2023.08.008

CORTEX 168 (2023) 193—202 201

Holmes, E. A., Mathews, A., Dalgleish, T., & Mackintosh, B. (2006).
Positive interpretation training: Effects of mental imagery
versus verbal training on positive mood. Behavior Therapy,
37(3), 237—247. https://doi.org/10.1016/j.beth.2006.02.002

Hurlburt, R. T, Happé, F., & Frith, U. (1994). Sampling the form of
inner experience in three adults with Asperger syndrome.
Psychological Medicine, 24(2), 385—395. https://doi.org/10.1017/
50033291700027367

Kastner, A., Begemann, M., Michel, T. M., Everts, S., Stepniak, B.,
Bach, C., Poustka, L., Becker, J., Banaschewski, T., Dose, M., &
Ehrenreich, H. (2015). Autism beyond diagnostic categories:
Characterization of autistic phenotypes in schizophrenia.
BMC Psychiatry, 15(1), 115. https://doi.org/10.1186/s12888-015-
0494-x

Keogh, R., & Pearson, J. (2018). The blind mind: No sensory visual
imagery in aphantasia. Cortex, 105, 53—60. https://doi.org/
10.1016/j.cortex.2017.10.012

Knight, K. F., Milton, F., & Zeman, A. Z. ]. (2022). Memory without
imagery: No evidence of visual working memory impairment
in people with aphantasia. Proceedings of the Annual Meeting of
the Cognitive Science Society, 44(44). https://escholarship.org/uc/
item/0b16s06v.

Kray, J., Eber, J., & Karbach, J. (2008). Verbal self-instructions in
task switching: A compensatory tool for action-control deficits
in childhood and old age? Developmental Science, 11(2), 223—236.
https://doi.org/10.1111/j.1467-7687.2008.00673.x

Kunda, M., & Goel, A. K. (2010). Thinking in pictures as a cognitive
account of autism. Journal of Autism and Developmental
Disorders, 1—21.

Langland-Hassan, P., Gauker, C., Richardson, M. ]., Dietz, A., &
Faries, F. R. (2017). Metacognitive deficits in categorization
tasks in a population with impaired inner speech. Acta
Psychologica, 181, 62—74. https://doi.org/10.1016/
j.actpsy.2017.10.004

Larson, C., Gangopadhyay, I., Prescott, K., Kaushanskaya, M., &
Ellis Weismer, S. (2021). Planning in children with autism
spectrum disorder: The role of verbal mediation. Journal of
Autism and Developmental Disorders, 51(7), 2200—2217. https://
doi.org/10.1007/s10803-020-04639-5

Larson, C., Ishanti, G., Margarita, K., & Weismer Susan Ellis.
(2019). The relationship between language and planning in
children with language impairment. Journal of Speech,
Language, and Hearing Research, 62(8), 2772—2784. https://
doi.org/10.1044/2019_JSLHR-L-18-0367

Lebenhagen, C. (2020). Including speaking and nonspeaking
autistic voice in research. Autism in Adulthood, 2(2), 128—131.
https://doi.org/10.1089/aut.2019.0002

Lidstone, JS, Meins, E, & Fernyhough, C (2010). The roles of private
speech and inner speech in planning during middle
childhood: evidence from a dual task paradigm. ] Exp Child
Psychol, 107(4), 438—451. https://doi.org/10.1016/
j.jecp.2010.06.002. Epub 2010 Jul 14. PMID: 20633894.

Lidstone, J., Meins, E., & Fernyhough, C. (2012). Verbal mediation
of cognition in children with specific language impairment.
Development and Psychopathology, 24(2), 651—660. https://
doi.org/10.1017/S0954579412000223

Linden, A., Best, L., Elise, F., Roberts, D., Branagan, A., Tay, Y. B. E.,
Crane, L., Cusack, J., Davidson, B., Davidson, I., Hearst, C.,
Mandy, W., Rai, D., Smith, E., & Gurusamy, K. (2023). Benefits
and harms of interventions to improve anxiety, depression,
and other mental health outcomes for autistic people: A
systematic review and network meta-analysis of randomised
controlled trials. Autism, 27(1), 7—30. https://doi.org/10.1177/
13623613221117931

Lupyan, G. (2009). Extracommunicative functions of language:
Verbal interference causes selective categorization
impairments. Psychonomic Bulletin & Review, 16(4), 711-718.
https://doi.org/10.3758/PBR.16.4.711

Lupyan, G., Uchiyama, R., Thompson, B., & Casasanto, D. (2022).
Hidden differences in phenomenal experience.

Manalili, M. A. R., Pearson, A., Sulik, J., Creechan, L., Elsherif, M.,
Murkumbi, I., Azevedo, F., Bonnen, K. L., Kim, J. S.,

Kording, K., Lee, J. J., Obscura, M., Kapp, S. K., Roer, J. P, &
Morstead, T. (2023). From puzzle to progress: How engaging
with neurodiversity can improve cognitive science. Cognitive
Science, 47(2), Article e13255. https://doi.org/10.1111/
cogs.13255

McCarthy-Jones, S., & Fernyhough, C. (2011). The varieties of
inner speech: Links between quality of inner speech and
psychopathological variables in a sample of young adults.
Consciousness and Cognition, 20, 1586—1593.

Milton, D. E. M. (2012). On the ontological status of autism: The
‘double empathy problem. Disability & Society, 27(6), 883—887.
https://doi.org/10.1080/09687599.2012.710008

Mitchell, R. E., & Karchmer, M. A. (2004). Chasing the mythical ten
percent: Parental hearing status of deaf and hard of hearing
students in the United States. Sign Language Studies, 4(2),
138—-163.

Miyake, A., Emerson, M. J., Padilla, F., & Ahn, J. (2004). Inner
speech as a retrieval aid for task goals: The effects of cue type
and articulatory suppression in the random task cuing
paradigm. Acta Psychologica, 115(2—3), 123—142. https://doi.org/
10.1016/j.actpsy.2003.12.004

Moffatt, J., Mitrenga, K. J., Alderson-Day, B., Moseley, P., &
Fernyhough, C. (2020). Inner experience differs in rumination
and distraction without a change in electromyographical
correlates of inner speech. PLoS One, 15(9), Article e0238920.
https://doi.org/10.1371/journal.pone.0238920

Monzel, M., Vetterlein, A., & Reuter, M. (2022). No general
pathological significance of aphantasia: An evaluation based
on criteria for mental disorders. Scandinavian Journal of
Psychology. https://doi.org/10.1111/sjop.12887. n/a(n/a).

Morin, A. (2005). Possible links between self-awareness and inner
speech: Theoretical background, underlying mechanisms, and
empirical evidence. Journal of Consciousness Studies, 12(4—5),
115-134.

Morrison, K. E., DeBrabander, K. M., Jones, D. R,, Faso, D. J.,
Ackerman, R. A., & Sasson, N. J. (2020). Outcomes of real-world
social interaction for autistic adults paired with autistic
compared to typically developing partners. Autism, 24(5),
1067—1080. https://doi.org/10.1177/1362361319892701

Mukhopadhyay, T. R. (2003). The mind tree: A miraculous child breaks
the silence of autism. Arcade Publishing.

Mulvihill, A., Carroll, A., Dux, P. E., & Matthews, N. (2020). Self-
directed speech and self-regulation in childhood
neurodevelopmental disorders: Current findings and future
directions. Development and Psychopathology, 32(1), 205—217.
https://doi.org/10.1017/S0954579418001670

Mulvihill, A., Matthews, N., Dux, P. E., & Carroll, A. (2022). Task
difficulty and private speech in typically developing and at-
risk preschool children. Journal of Child Language, 1—28. https://
doi.org/10.1017/S0305000921000945

Pearson, A., & Rose, K. (2021). A conceptual analysis of autistic
masking: Understanding the narrative of stigma and the
illusion of choice. Autism in Adulthood, 3(1), 52—60. https://
doi.org/10.1089/aut.2020.0043

Pellicano, E., & den Houting, J. (2022). Annual research review:
Shifting from ‘normal science’ to neurodiversity in autism
science. Journal of Child Psychology and Psychiatry, 63(4),
381—396. https://doi.org/10.1111/jcpp.13534

Pellicano, E., den Houting, J., du Plooy, L., & Lilley, R. (2019).
Knowing autism: The place of experiential expertise.
Behavioral and Brain Sciences, 42. https://doi.org/10.1017/
S0140525X18002376

Peterson, C. C. (2009). Development of social-cognitive and
communication skills in children born deaf. Scandinavian


https://doi.org/10.1016/j.beth.2006.02.002
https://doi.org/10.1017/S0033291700027367
https://doi.org/10.1017/S0033291700027367
https://doi.org/10.1186/s12888-015-0494-x
https://doi.org/10.1186/s12888-015-0494-x
https://doi.org/10.1016/j.cortex.2017.10.012
https://doi.org/10.1016/j.cortex.2017.10.012
https://escholarship.org/uc/item/0b16s06v
https://escholarship.org/uc/item/0b16s06v
https://doi.org/10.1111/j.1467-7687.2008.00673.x
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref54
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref54
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref54
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref54
https://doi.org/10.1016/j.actpsy.2017.10.004
https://doi.org/10.1016/j.actpsy.2017.10.004
https://doi.org/10.1007/s10803-020-04639-5
https://doi.org/10.1007/s10803-020-04639-5
https://doi.org/10.1044/2019_JSLHR-L-18-0367
https://doi.org/10.1044/2019_JSLHR-L-18-0367
https://doi.org/10.1089/aut.2019.0002
https://doi.org/10.1016/j.jecp.2010.06.002
https://doi.org/10.1016/j.jecp.2010.06.002
https://doi.org/10.1017/S0954579412000223
https://doi.org/10.1017/S0954579412000223
https://doi.org/10.1177/13623613221117931
https://doi.org/10.1177/13623613221117931
https://doi.org/10.3758/PBR.16.4.711
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref62
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref62
https://doi.org/10.1111/cogs.13255
https://doi.org/10.1111/cogs.13255
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref64
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref64
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref64
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref64
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref64
https://doi.org/10.1080/09687599.2012.710008
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref66
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref66
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref66
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref66
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref66
https://doi.org/10.1016/j.actpsy.2003.12.004
https://doi.org/10.1016/j.actpsy.2003.12.004
https://doi.org/10.1371/journal.pone.0238920
https://doi.org/10.1111/sjop.12887
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref70
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref70
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref70
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref70
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref70
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref70
https://doi.org/10.1177/1362361319892701
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref72
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref72
https://doi.org/10.1017/S0954579418001670
https://doi.org/10.1017/S0305000921000945
https://doi.org/10.1017/S0305000921000945
https://doi.org/10.1089/aut.2020.0043
https://doi.org/10.1089/aut.2020.0043
https://doi.org/10.1111/jcpp.13534
https://doi.org/10.1017/S0140525X18002376
https://doi.org/10.1017/S0140525X18002376
https://doi.org/10.1016/j.cortex.2023.08.008
https://doi.org/10.1016/j.cortex.2023.08.008

202 CORTEX 168 (2023) 193—202

Journal of Psychology, 50(5), 475—483. https://doi.org/10.1111/
j.1467-9450.2009.00750.x

Petrolini, V., Jorba, M., & Vicente, A. (2020). The role of inner
speech in executive functioning tasks: Schizophrenia with
auditory verbal hallucinations and autistic spectrum
conditions as case studies. Frontiers in Psychology, 11. https://
www.frontiersin.org/articles/10.3389/fpsyg.2020.572035.

Phillips, L. H., Wynn, V., Gilhooly, K. J., Della Sala, S., & Logie, R. H.
(1999). The role of memory in the Tower of London task.
Memory, 7(2), 209—231.

Rao, K. V., & Baddeley, A. (2013). Raven's matrices and working
memory: A dual-task approach. The Quarterly Journal of
Experimental Psychology, 66(10), 1881—-1887. https://doi.org/
10.1080/17470218.2013.828314

Roebuck, H., & Lupyan, G. (2020). The internal representations
questionnaire: Measuring modes of thinking. Behavior Research
Methods, 52, 2053—2070. https://doi.org/10.3758/s13428-020-
01354-y

Russell, J., Jarrold, C., & Hood, B. (1999). Two intact executive
capacities in children with autism: Implications for the core
executive dysfunctions in the disorder. Journal of Autism and
Developmental Disorders, 29(2), 103—112.

Sahyoun, C., Belliveau, J. W., & Mody, M. (2010). White matter
integrity and pictorial reasoning in high-functioning children
with autism. Brain and Cognition, 73(3), 180—188. https://
doi.org/10.1016/j.bandc.2010.05.002

Scott, M. (2013). Corollary discharge provides the sensory content of
inner speech. Psychological Science, Article 0956797613478614.
https://doi.org/10.1177/0956797613478614

Soulieres, 1., Dawson, M., Samson, F., Barbeau, E. B.,

Sahyoun, C. P., Strangman, G. E., Zeffiro, T. A., & Mottron, L.
(2009). Enhanced visual processing contributes to matrix
reasoning in autism. Hum Brain Mapp, 30(12), 4082—4107.
https://doi.org/10.1002/hbm.20831

Stark, E., Ali, D., Ayre, A., Schneider, N., Parveen, S., Marais, K.,
Holmes, N., & Pender, R. (2021). Coproduction with autistic
adults: Reflections from the authentistic research collective.
Autism in Adulthood, 3(2), 195—203. https://doi.org/10.1089/
aut.2020.0050

Stokes, C., & Hirsch, C. R. (2010). Engaging in imagery versus
verbal processing of worry: Impact on negative intrusions in
high worriers. Behaviour Research and Therapy, 48(5), 418—423.
https://doi.org/10.1016/j.brat.2009.12.011

Treynor, W., Gonzalez, R., & Nolen-Hoeksema, S. (2003).
Rumination reconsidered: A psychometric analysis. Cognitive
Therapy and Research, 27(3), 247—259. https://doi.org/10.1023/
A:1023910315561

Twomey, T., Price, C. J., Waters, D., & MacSweeney, M. (2020). The
impact of early language exposure on the neural system
supporting language in deaf and hearing adults. Neurolmage,

209, Article 116411. https://doi.org/10.1016/
j.neuroimage.2019.116411

Uljarevic, M, & Hamilton, A (2013 Jul). Recognition of emotions in
autism: a formal meta-analysis. ] Autism Dev Disord, 43(7),
1517—1526. https://doi.org/10.1007/s10803-012-1695-5. PMID:
23114566.

Vissers, C. Th. W. M., Tomas, E., & Law, J. (2020). The emergence
of inner speech and its measurement in atypically developing
children. Frontiers in Psychology, 11. https://www.frontiersin.
org/articles/10.3389/fpsyg.2020.00279.

Vygotsky, L. S. (1987). Thinking and speech. In The collected works
of Lev Vygotsky (Vol. 1). Plenum Press.

Walker, N. (2021). Neuroqueer Heresies: Notes on the neurodiversity
paradigm, autistic empowerment, and postnormal possibilities.
Autonomous Press.

Wallace, G., Peng Cynthia, S., & Williams, D. (2017). Interfering
with inner speech selectively disrupts problem solving and is
linked with real-world executive functioning. Journal of Speech,
Language, and Hearing Research, 60(12), 3456—3460. https://
doi.org/10.1044/2017_JSLHR-S-16-0376

Whitehouse, A. J., Maybery, M. T., & Durkin, K. (2006). Inner
speech impairments in autism. Journal of Child Psychology and
Psychiatry, 47(8), 857—865.

Williams, D., Bowler, D. M., & Jarrold, C. (2012). Inner speech is
used to mediate short-term memory, but not planning, among
intellectually high-functioning adults with autism spectrum
disorder. Development and Psychopathology, 24(1), 225—2309.

Williams, Z.]., McKenney, E. E., & Gotham, K. O. (2021). Investigating
the structure of trait rumination in autistic adults: A network
analysis. Autism: the International Journal of Research and Practice,
25(7), 2048—2063. https://doi.org/10.1177/13623613211012855

Wilson, M., & Emmorey, K. (1997). A visuospatial “phonological
loop” in working memory: Evidence from American Sign
Language. Memory & Cognition, 25(3), 313—320. https://doi.org/
10.3758/BF03211287

Winsler, A. (2009). Still talking to ourselves after all these years: A
review of current research on private speech. In Private Speech
%2C executive Functioning%2C and the development of verbal self-
regulation. Cambridge University Press. https://doi.org/10.1017/
CB09780511581533.003.

Xie, H., Moraczewski, D., McNaughton, K. A., Warnell, K. R,,
Alkire, D., Merchant, J. S., Kirby, L. A., Yarger, H. A., &
Redcay, E. (2023). Social reward network connectivity differs
between autistic and neurotypical youth during social
interaction. bioRxiv. https://doi.org/10.1101/2023.06.05.543807

Zahavi, D. (2010). Complexities of self. Autism, 14(5), 547—551.
https://doi.org/10.1177/1362361310370040

Zimmermann, K., & Brugger, P. (2013). Signed soliloquy: Visible
private speech. Journal of Deaf Studies and Deaf Education, 18(2),
261-270. https://doi.org/10.1093/deafed/ens072


https://doi.org/10.1111/j.1467-9450.2009.00750.x
https://doi.org/10.1111/j.1467-9450.2009.00750.x
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.572035
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.572035
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref80
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref80
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref80
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref80
https://doi.org/10.1080/17470218.2013.828314
https://doi.org/10.1080/17470218.2013.828314
https://doi.org/10.3758/s13428-020-01354-y
https://doi.org/10.3758/s13428-020-01354-y
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref83
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref83
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref83
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref83
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref83
https://doi.org/10.1016/j.bandc.2010.05.002
https://doi.org/10.1016/j.bandc.2010.05.002
https://doi.org/10.1177/0956797613478614
https://doi.org/10.1002/hbm.20831
https://doi.org/10.1089/aut.2020.0050
https://doi.org/10.1089/aut.2020.0050
https://doi.org/10.1016/j.brat.2009.12.011
https://doi.org/10.1023/A:1023910315561
https://doi.org/10.1023/A:1023910315561
https://doi.org/10.1016/j.neuroimage.2019.116411
https://doi.org/10.1016/j.neuroimage.2019.116411
https://doi.org/10.1007/s10803-012-1695-5
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.00279
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.00279
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref92
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref92
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref93
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref93
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref93
https://doi.org/10.1044/2017_JSLHR-S-16-0376
https://doi.org/10.1044/2017_JSLHR-S-16-0376
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref95
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref95
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref95
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref95
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref96
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref96
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref96
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref96
http://refhub.elsevier.com/S0010-9452(23)00206-X/sref96
https://doi.org/10.1177/13623613211012855
https://doi.org/10.3758/BF03211287
https://doi.org/10.3758/BF03211287
https://doi.org/10.1017/CBO9780511581533.003
https://doi.org/10.1017/CBO9780511581533.003
https://doi.org/10.1101/2023.06.05.543807
https://doi.org/10.1177/1362361310370040
https://doi.org/10.1093/deafed/ens072
https://doi.org/10.1016/j.cortex.2023.08.008
https://doi.org/10.1016/j.cortex.2023.08.008

	What can neurodiversity tell us about inner speech, and vice versa? A theoretical perspective
	1. Introduction
	2. Why care about inner speech?
	3. Inner speech and autism
	4. Inner speech and the boundaries of neurodiversity
	5. Inner speech, neurodiversity, and mental health
	6. Future directions
	7. Conclusion
	Acknowledgements
	References


