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Abstract
Interspeech’s latest conference theme is “fair and inclusive
speech science and technology.” With this increased interest
in diversity in speech research and the goal to ensure such re-
search will “benefit all individuals and communities,” we take
this to be an opportune moment to critically and systematically
examine papers on neurodivergent speech from 1976–2024 in
Interspeech and ICASSP. Our content and discourse analyses of
publications identify three key themes. Papers (1) take a med-
icalizing and interventionist approach to “correcting” neurodi-
vergent traits, thereby reinforcing a deficit view of disability; (2)
distance stakeholders by excluding them from the research pro-
cess; and (3) contribute to the othering of PwD by using ableist
language. With the benefit of hindsight, we propose pathways
through which Interspeech can achieve its goal of celebrating
speech diversity in its research and its papers.
Index Terms: neurodivergent speech, ableism, fairness, inclu-
sivity, discourse analysis

1. Introduction
Human speech is highly variable. The human brain demon-
strates a remarkable adaptability to a wide range of voices, ac-
cents, and speaking styles [1]. Speech technologies, in contrast,
are catered to a narrow set of “typical” speech patterns, under-
performing for individuals with speech diversities such as stut-
tering [2, 3], deaf speech [4], second language speech [5, 6], as
well as regional vernaculars and ethnic dialects [7].

Recognizing this gap, the Interspeech community has
shown an increasing interest in speech diversity research, re-
flected most recently in its 2025 conference theme of “fair and
inclusive speech science and technology.” Given the growing
number of publications contributing new models, datasets, and
systems aiming to promote this theme, we believe it an oppor-
tune moment to critically examine – with the benefit of hind-
sight – the past and present of Interspeech to identify future
opportunities to better promote inclusivity.

As a step toward this goal, our study systematically re-
views existing papers on fair and inclusive speech technology
through the lens of neurodiversity. As an umbrella term encom-
passing a wide range of conditions – such as autism, dyslexia,
ADHD, and more recently, stuttering – neurodiversity is an
apt lens to evaluate inclusivity in Interspeech for three rea-
sons: (1) it affects a significant portion of the population – es-
timated at 15-20% [8]– and has frequently been the target for
inclusion-oriented research efforts; (2) it often impacts one’s
speech and communication functions in a non-degenerative and
non-reversible way; and (3) as a social and political movement,
neurodiversity has fostered rich discourse and scholarship on
the design and evaluation of assistive and everyday technolo-

gies [9, 10, 11]. Leveraging neurodiversity as a case study, we
conduct a critical examination of the existing body of work on
speech diversities in the past 48 years. Our systematic review
covers Interspeech and ICASSP – two of the largest speech sci-
ence and technology conferences – publications from 1976 to
2024 that involve the speech of neurodiverse communities, aim-
ing to uncover key trends, common practices, and opportunities
for future, better inclusivity.

Through our content and discourse analysis, we observe
that research in the context of neurodivergent speech often takes
an interventionist and medicalizing approach, aiming to “cure”
or “correct” neurodivergent traits in order to fit into the neu-
rotypical norm. Other stakeholders, like clinicians or people
with disabilities (PwD), are rarely involved in the research pro-
cess, creating a distance between researchers and the popula-
tions they aim to support. The use of ableist language and mis-
conceptions about neurodiverse conditions further contribute to
the othering of PwD. We hope our scope review inspires repara-
tive reflections within the Interspeech community, encouraging
the field to explore new problems grounded in the experiences
of people with speech diversities, foster partnership between
researchers and end users, and cultivate anti-ableist mindsets
around the research process and its impact.

2. Background & Related Work
2.1. Models of disability

Different models of disability have been developed to concep-
tualize disability and people with disabilities.

As a dominant framework in research and society, the med-
ical model of disability, views disability as a biological deficit
in need of interventions to prevent, cure, or mitigate [12]. While
the medical model of disability has provided utilities in de-
signing assistive technologies that address real-world issues en-
countered by PwD, it is increasingly pushed back by disability
scholars and activists for framing disability as deterministically
and biologically inferior and reinforcing social stigma around
disability-related traits [11, 13].

The social model of disability, in contrast, argues disabil-
ity arises from the way society is structured: an individual is
disabled not by their physical condition but by environmental,
attitudinal, and systemic factors [14]. Developed by disabled
people, the social model of disability has been embraced by the
disability community to recognize the value of disability expe-
riences and advocate for societal changes that ensure full in-
clusion of PwD [11]. The stuttering community, for example,
has leveraged the social model to emphasize the role of listen-
ers and the communication environment in “constructing a dis-
abled speaker” [15]. By celebrating stuttering gain and stutter-
ing pride [16], people who stutter are finding value and strength



in their stuttering experiences while advocating for recognition
and the right to stutter without stigma [12].

2.2. Neurodiversity movement

The neurodiversity movement originated in the late 1990s as
an alternative to medicalized views of cognitive and commu-
nicative differences [17]. Initially an effort to reframe condi-
tions such as autism, ADHD, and dyslexia as natural variations
in human cognition rather than pathologies, the idea of neuro-
diversity has become a social and political movement for the
rights and liberation of those living with developmental neuro-
logical conditions. Pushing back on medical interventions that
seek to eliminate these natural variations, neurodiversity advo-
cates emphasize the unique skills and advantages of different
neurological traits and demand the acceptance, recognition, and
the right to live authentically with these traits [18].

In recent years, the neurodiversity framework has expanded
to include speech diversity such as stuttering [13]. This per-
spective empowers people who stutter to find meaning and joy
in their stuttering experience while acknowledging their struc-
tural vulnerability that necessitates the accommodations from
listeners – including speech technologies.

2.3. Technoableism and disfluent speech

While the social model of disability and the neurodivergent
movement challenge the notion that disability is an unfortu-
nate individual condition that must be “fixed,” ableism – the
assumption that able-bodied and neurotypical experiences are
superior – remains deeply embedded in society. Reflected in
technological development, technoableism prevails in technolo-
gies designed to make PwD appear or act “normal” rather than
remove structural barriers [10]. While these technologies may
benefit some users, they often function as disability dongles –
tools developed without meaningful input from disabled com-
munities that fail to address their real-world needs [19].

Speech technologies often exemplify technoableism by
treating fluent speech as the default and the ideal. Even products
specially designed for people with speech disfluency often fo-
cus on eliminating disfluencies, either by altering the behavior
of the speaker or by modifying their speech. Technologies that
“fix” speakers, such as SpeechEasy1, aim to train their users to
speak more fluently – often with significant effort. Technolo-
gies that modify the speech, such as Google’s Project Relate2,
directly operate on “atypical” speech to make it more fluent.

Disfluent communities have increasingly resisted the ableist
desire for fluent speech, challenging the medical necessity
of speech restructuring for merely auditory aesthetics [20]
and establishing an affirmative narrative around speech disflu-
ency [16, 21]. Following the “nothing about us without us”
principle from the disability justice movement [22], the stutter-
ing community recently organized a public campaign against
an AI-assisted fluency shaping app marketed by Samsung, de-
manding that the voices of people who stutter be heard rather
than suppressed by speech technology3.

3. Methods & Data
We first identified papers about disfluent or atypical speech pub-
lished at two large speech technology conferences, Interspeech

1https://speecheasy.com
2https://sites.research.google/relate/
3https://www.spacetostutter.org/impulse
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and ICASSP, using the word stems ‘stutter,’ ‘disfluen,’ ‘dys-
fluen,’ ‘disab,’ ‘disord,’ and ‘atyp’ as search terms. Our IEEE
Xplore search yielded 684 ICASSP papers. A Python script to
extract metadata and search the ICSA archives yielded 823 pa-
pers published at Interspeech and its predecessors, EuroSpeech
and ICSLP.

We reduced this initial corpus of 1199 papers to 130 pa-
pers by only including papers that focus on developmental neu-
rodivergent conditions affecting speech: stuttering, Attention
Deficit Hyperactivity Disorder (ADHD/ADD), Autism Spec-
trum Disorder (ASD), Bipolar Disorder (BPD), and Down Syn-
drome (DS). 35 papers were then excluded because they did not
meet the inclusion criteria of being about speech and focusing
on the conditions mentioned above. For example, some papers
only mention stuttering as an example of disfluency in their ab-
stract or use electromagnetic (but no speech) signals.

The finalized corpus of papers our team analyzed in-depth
includes 95 papers published from 1976 to 2024 at Interspeech
(61 papers), ICASSP (25 papers), ICSLP (5 papers), and Eu-
roSpeech (4 papers). Within this corpus, there are an increasing
number of publications addressing neurodivergence in speech
technology starting in the 2010s (Figure 1), indicating a ris-
ing interest in addressing topics of neurodiversity and accessi-
bility. Autism and stuttering were the most represented neu-
rodivergent conditions, with 43 and 38 papers, respectively.
Bipolar disorder (12 papers), Down syndrome (3 papers), and
other conditions (8 papers) were less frequent. No papers about
ADHD/ADD met all the inclusion criteria.

Our analysis critically examined each paper’s type and
topic, main contribution, stated use case, intended audience and
end users, data source, annotation method, evaluation metrics,
and use of ableist language. Our analysis, drawing from both
content and discourse methods, foregrounds not only the con-
tent of an individual paper but also how it delivers its content
through words, tables, and imagery [23, 24]. We met weekly to
discuss observations and questions. The corpus and evaluation
rubric are provided in the supplemental material.

4. Results
The research in this corpus is largely technical and primarily
aims to assist clinicians. This approach emphasizes the med-
icalization of neurodivergent conditions over the individuals
themselves. The following sections detail how papers viewed
neurodivergence through a medicalizing, distancing, and oth-
ering lens by aiming to “correct” neurodivergent traits, rarely
involving key stakeholders like clinicians or PwD, and using
ableist language. The Discussion proposes opportunities for
more fair and inclusive speech science and technology.
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4.1. Medicalizing conditions

The reviewed speech technology research often viewed neuro-
divergence through a medicalized lens. Figures 2 and 3 show
the intended use cases and main contributions for the corpus.

As evident from Figure 2, diagnosis and detection is by far
the most common use case (82%). The overall goal of these
contributions is to make diagnosis and detection less labor-
intensive for clinicians with little focus on PwD. Fewer papers
focused on developing interventions for existing technologies
(e.g., improving ASR for stuttered speech [25]), PwD (e.g.,
developing a symptom monitoring system to be used by PwD
[26]), or speech (e.g., modifying speech to increase prosody
[27]). Intervention use cases were also often tied to detection
and diagnosis as the overarching goal.

Figure 3 illustrates the breakdown of main contributions
claimed by papers. Over 50% of papers contributed a novel
model or training method (“Model”) and ∼30% generated
new insights into the condition under study (“Insight about
condition”), which includes speech patterns and characteris-
tics of people with the condition. 13 papers developed or
tested an artifact (“Artifact”) and 9 papers presented a new
dataset (“Dataset”). With few exceptions, the people benefit-
ing from these models, insights, and systems were clinicians
working with PwD rather than PwD themselves. For example,
[28, 29, 30, 31] propose systems to help clinicians and speech
therapists count and annotate disfluencies to aid diagnosis of
stuttering or ASD.

A small number of papers aimed at “treating” the symp-
toms of neurodivergent conditions by training PwD to better
hide or mask them. For example, [32] proposes a method for
the automatic discrimination and evaluation of soft/hard conso-
nant articulation. They propose using this method to develop
self-guided speech therapy interventions for people who stut-
ter with the goal of helping them practice speech patterns that
effectively mask their stutter.

Altogether, most papers tied their contributions to medi-
cal use cases such as diagnosis, symptom monitoring, or treat-

ment of neurodivergent conditions, which reinforces the medi-
cal model of disability.

4.2. Distancing stakeholders

Similar to findings in other fields [33, 9], many papers in our
corpus took a “distanced position”, where PwD were rarely in-
volved, and evaluation metrics were usually limited to techni-
cal benchmarks. Contrary to the “nothing about us without us”
principle [22], this “distanced position” has been criticized for
undermining the agency of PwD and leading to interventions
that are not suited to the needs of the community [34, 33].

Distancing is partially achieved by approaching the diag-
nosis of neurodivergent conditions from a purely technical per-
spective. In other words, papers are framed as contributing to
(improved) algorithmic diagnosis and detection of “symptoms.”
Such contributions are evaluated through quantitative bench-
marks, such as accuracy, recall, or F1 scores. Without discount-
ing the merits of this approach, we argue that the sole reliance
on technical perspectives distances the reader and researcher
from PwD, reducing them to a few algorithmic features. Indeed,
only a few papers discuss the limitations of this computation-
centered approach [35, 36, 37, 38, 39]. [40], for example, states
that their approach to ASD detection using acoustic and text
data “is not yet valuable as a method for diagnosing ASD, which
still needs to be diagnosed by expert clinicians.” Limitations be-
yond technical capabilities, model architecture, and data avail-
ability were rarely mentioned.

Distancing is also evident in the lack of participation from
PwD or practitioners in research problem formation, design,
and evaluation. No paper mentioned anyone outside of the re-
search team being involved in the problem formation, and very
few recruited clinicians or PwD for evaluation [41, 29]. In
most cases, researchers engaged PwD solely as data contribu-
tors, either directly through participant recruitment for data col-
lection [31, 40, 32] or indirectly by utilizing existing datasets
(e.g., SEP-28k, CPSD, PRIORI, USC CARE). In a few cases,
when PwD’s data was sourced from third parties, it was unclear
whether participants’ explicit consent was obtained. For exam-
ple, [42] sourced videos of children with autism experiencing a
meltdown from YouTube by searching terms like “autism child
shouting” but does not mention seeking consent from the up-
loader or people in the videos. Similarly, [43], one of the most
highly cited papers in our corpus, presents a dataset of stuttered
speech from podcasts with people who stutter without mention
of seeking consent from the podcast hosts or guests.

Though human evaluation is not common in tech-focused
venues such as Interspeech, a few notable examples in our
corpus show it is possible for such papers to be more
inclusive—to involve other stakeholders, acknowledge partici-
pants’ needs and contributions, and discuss limitations inherent
in a technology-centered approach. [29] and [41] both aim to
identify instances of stuttered speech. [29] presents a computer
tool that assists speech-language therapists (SLP) in counting
and annotating clients’ disfluencies. To assess whether the tool
aligns with the needs of speech therapists, the researchers con-
duct a user study with therapists who evaluate and correct the
automatically generated transcriptions and annotations. Based
on insights from a follow-up questionnaire, they were able to
implement improvements detailed in [30]. [41], on the other
hand, remove stuttered speech from test samples using a pro-
posed frame-level technique for stutter detection. They recruit
three raters from Amazon mTurk to assess the presence of stut-
tering and the quality of the resultant transcripts from each sam-



ple. Both of these publications make largely technical contribu-
tions while incorporating human evaluation techniques.

Overall, the reviewed papers showed little end-user involve-
ment. This, in addition to the tendency to reduce the complex
experiences of neurodivergent individuals to a small number of
metrics, distances neurodivergent communities from research
that is precisely meant to benefit them.

4.3. Othering neurodivergence

Neurodivergence was often singled out as a hard edge case for
technology. Under this lens, data from neurodivergent individu-
als served to showcase the robustness of technical contributions
beyond “normal” cases. [44], for example, presents a method
for speaker diarization, specifically for child-adult conversa-
tions. While the introduction is framed around autism assess-
ment in children and the researchers use recordings from ASD
assessment sessions as data, the main focus is on the opportu-
nities and limitations of adversarial learning. ASD is merely
the problem domain. This approach to neurodivergence is espe-
cially reflected in the language of papers.

Ableist language was very common in the reviewed pa-
pers. Neurodivergent conditions were often described as “ab-
normal” and “pathological.” The behavioral characteristics of
people with the condition were termed “symptoms,” “impair-
ments,” and “errors,” illustrating a deficit approach to neurodi-
vergence. In contrast, data collected from control groups con-
sisting of people without neurodivergent conditions were often
labeled as “normal” and “correct”.

In some cases, introduction sections contain misleading in-
formation about the condition of interest to underpin the value
of their contribution. For example, a number of papers about
stuttering [45, 46, 47] perpetuate the notion that “if [stutter-
ing] remains untreated or undiagnosed [it] develops into a life-
time disorder” [47]. While this idea ostensibly serves to justify
stuttering detection research, it is misleading – 80% of chil-
dren who stutter will naturally grow out of it as their brains
develop, regardless of interventions [48]. People who stutter
into adulthood often experienced negative reactions toward stut-
tering during their younger years, driven by social stigma and
the pressure to “correct” it as soon as possible. In fact, cur-
rent SLP research and clinical practice has advocated for the
long-term mental-health benefits of disfluency affirmative ap-
proaches [49, 21]. While there is real value in developing ef-
fective stuttering detection models (e.g., making speech AI sys-
tems more accessible for people who stutter), the incorporation
of misleading medical information only serves to further rein-
force the social stigma associated with neurodivergence.

5. Discussion
There has been an increased interest in the speech science and
technology research community over the past years in working
with diverse groups and promoting inclusive, fair practices and
contributions in this domain. However, as our review shows,
the literature on speech and neurodivergent conditions does not
yet reflect this framing. Researchers commonly take a medi-
calizing, distancing, and othering approach to PwD. In order to
move towards more fair and inclusive practices in the field, we
make two constructive suggestions to the research community.

Increased direct engagement with PwD during the research
process: PwD have so far primarily served as data contribu-
tors, and their first-hand perspectives have rarely been consulted
when forming research questions and evaluating the benefits

and limitations of technical contributions. When those outside
of the research team are involved, they are mostly clinicians,
thereby reinforcing a medical over social perspective on neu-
rodivergence. We propose more direct engagement with PwD
throughout the research process. PwD are often best positioned
to lead the research related to their own experiences. For ex-
ample, in [50], the authors – several of whom are people who
stutter – leveraged their connections within the stuttering com-
munity to collect and precisely annotate 50 hours of Mandarin
stuttered speech from 70 speakers. Their work in creating the
first and largest Mandarin stuttered speech dataset contributed
an invaluable resource for the research and development of
stuttering-friendly speech technology [3]. Researchers can also
engage with PwD by utilizing methods from user research and
participatory design. For example, during the formative phase,
they can conduct focus groups or surveys with PwD to generate
relevant, meaningful, and valid research questions. In the eval-
uation phase, researchers could supplement technical bench-
marks with human evaluators, similar to [41]. Incorporating
these methods not only yields richer data, enables technology to
accurately reflect users’ needs and make more impactful contri-
butions, but also builds trust and empathy between researchers
and PwD communities.

Reflect on framing and social impact: Many of the reviewed
papers use ableist language, treat PwD as a medical special
case, and neglect discussions about the limitations of their cho-
sen methods. Far from promoting inclusivity, such framings
serve to reinforce a deficit model that views PwD as merely an
interesting object of technical study. We therefore encourage
researchers to critically examine how their work is framed and
the social impact of their work. Authors could include a limi-
tations section in their papers, a practice common among many
academic disciplines, but usually missing from the reviewed pa-
pers. In addition, authors could more clearly state the expected
impact of their contribution on PwD – not only on clinicians’
work. Instead of framing research in terms of “curing” or “fix-
ing” neurodiversity, researchers should explore how their work
can embrace values such as acceptance and autonomy.

Lastly, we acknowledge that our analysis is one with the
benefit of hindsight. Each paper is inescapably a product of its
time, as is our own. Our intention is not to call out individual
papers but to take this moment to encourage the speech research
community to reflect upon the past and present. Researchers
have the opportunity to shape a more just future where speech
technology supports PwD through academic research and in-
dustry partnerships. We hope that by embracing diverse per-
spectives, assessing the social impact of one’s research, and
building strong relationships with PwD communities, the Inter-
speech community can truly achieve its goals to “celebrate and
incorporate the vast speech diversity both within and between
individuals, as well as within and between languages.”
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