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EXECUTIVE SUMMARY

This literature review examines the intersection of artificial intelligence and autism research,
analyzing 1,070 scholarly articles published between 2010-2022. We categorized these
publications into four areas: diagnosis (513), biomedical research (284), interventions (139),
and other applications (134).

Since 2014, research in this field has grown exponentially, with diagnostic applications
showing the steepest increase. Our analysis reveals that current research predominantly
adopts a medical model of autism rather than social, cultural, or neurodiversity frameworks.
Notably, the field largely excludes autistic individuals from research design and evaluation
processes.

In diagnostic applications, researchers focus on developing Al-powered tools for early
autism detection that analyze behavioral, biological, and medical data. Meanwhile,
biomedical research concentrates on identifying presumed biomarkers and brain differences,
which raises significant ethical concerns regarding data privacy and informed consent. The
intervention landscape includes robot-assisted therapy, wearable technology, and mobile
applications, but many of these technologies target stereotypical views of autism and aim to
"normalize" behavior rather than improve quality of life.

Beyond these areas, we identified promising applications including enhanced data collection
and analysis, improved communication tools, and customized AAC systems. Particularly
noteworthy is evolutionary research suggesting genes associated with autism may have
been positively selected throughout human history, highlighting autism as a form of cognitive
diversity rather than deficit.

Based on our findings, we recommend shifting from research "on autism" to research "for
autism,” with autistic individuals as partners and co-creators. Al tools should prioritize
improving quality of life while adhering to ethical guidelines with transparency around data
usage.

While Al holds significant potential to benefit the autistic community, ethical development
must meaningfully involve autistic people at every stage to ensure technologies address
actual community needs and respect autistic rights and autonomy.
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LITERATURE REVIEW

1. Introduction

Artificial intelligence (Al) refers to computer systems that can learn from data to perform tasks
that typically require human intelligence. These systems use mathematical patterns and rules
(algorithms) to process information, make decisions, and solve problems in ways that may
sometimes match or exceed human capabilities in specific tasks. While the term ‘artificial
intelligence’ generates ongoing debate among scholars - with Fetzer noting the challenges in
defining both 'artificial' and ‘intelligence’ - this review focuses on current practical applications
including machine learning, deep learning, and data analysis systems. Despite these
definitional complexities, Al technologies are rapidly transforming industries worldwide, with

potentially significant implications for autism research

Al is ubiquitous in today's world, from speech recognition systems like Siri and Alexa to internet
search engines like Google. Al is transforming medicine, biology, and neuroscience, which
will likely reshape how autism is understood, diagnosed, and treated, affecting both clinical
practice and the autism community. It is important that the autistic community is involved in Al
design from the start. Work concerning autism in Al should be in line with autistic needs, and
we should aim for the highest level of ethics possible. The possibilities for a potential crossover
between Al research and autism research are immense. For example, Al could create more
job opportunities, as detail and rigour are highly valued in the field, and could aid in
communication, from helping composing emails and cover letters, to new and better AAC

methods.

This literature review focuses on four key areas: autism interventions, autism diagnosis, the
biomedical approach to autism and a group for miscellaneous entries, mainly focusing on
disability and ethics within Al. The report’s contents will provide recommendations for a future
survey of the autistic community regarding Al. The survey will explore how Al can empower
and benefit autistic people, awhile also raising awareness of potential ethical issues entailed

in the use of Al in the context of autism.
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2. Methods

2.1 Search Strategy

Table 1 describes the keychains used. In order to maximise our search potential, we included
autism, Asperger, neurodiversity, and disability together with various ways of describing Al.

The included databases were Google Scholar, PubMed, Psylnfo, ProQuest and Cinahl.

Autism Al, “artificial intelligence”, “big data”, “deep learning”, “machine learning”, ai
advocacy, “artificial intelligence” advocacy, “big data” advocacy, “deep

learning” advocacy, “machine learning” advocacy, ai “self advocacy”, “artificial

intelligence” “self advocacy”, “big data” “self advocacy”, “machine learning”
“self advocacy”

Aspergers Al, “artificial intelligence”, “deep learning”

aspergers “big data”, “machine learning”, “self learning systems”, ai advocacy, “big data”
advocacy, “machine learning” advocacy, “self learning systems” advocacy, ai
“self advocacy”, “big data” “self advocacy”, “machine learning” “self advocacy”

“neurodiversity” Al, “artificial intelligence”, “deep learning”, “big data”, “machine learning”, “self

learning systems”, ai advocacy, “artificial intelligence” advocacy, “deep
learning” advocacy, “big data” advocacy, “machine learning” advocacy, “self
learning systems” advocacy, ai “self advocacy”, “big data” “self advocacy”,

“machine learning” “self advocacy”

“disability” ai advocacy, “big data” advocacy, “machine learning” advocacy, “self learning

systems” advocacy, ai “self advocacy”, “big data” “self advocacy”, “machine

learning” “self advocacy”, “self learning systems” “self advocacy”

disability “artificial intelligence advocacy”, “deep learning” advocacy, “artificial

intelligence” “self advocacy”, “deep learning” “self advocacy”, AND Al AND
Ethics, AND artificial intelligence AND ethics, and deep learning AND ethics,
AND machine learning AND ethics, AND big data AND ethics

Table 1: Keychains used in the literature review

2.2 Data Collection and Analysis

We included a total of 1070 articles. Table 2 shows the articles found across all databases,
divided into four libraries. The diagnosis library includes all articles with autism diagnosis as a

main focus. The intervention library includes suggested technologies and interventions
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developed for autistic people. The biomedicine library includes articles that focus on identifying
biomarkers and anatomical differences between autistic and neurotypical people. The other

category includes all articles that didn’t fit any of the abovementioned libraries.

Group Number of articles
Diagnosis 513
Intervention 139
Biomedicine 284
Other 134

Table 2: Amount of articles included in each library

3. Results

3.1 Overview of Literature

Figure 1 shows the number of articles published from 2010 until 2022 for each library. We
observe a strong increase for each library from 2014, with a peak in 2022. The number of
articles on autism diagnosis has increased exponentially in the last 8 years. Articles
published in 2023 were not included in order to prevent the data from skewing the graph.
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GROUP
LIBRARIES

- Diagnosis
Interventions

Biomedicine

I other

Figure 1: Published articles for the four libraries from 2010 - 2022

3.2 Key Research Areas

3.2.1 Diagnostic Applications

Our preliminary literature review reveals that a significant portion of the research on autism
and Al is dedicated to developing new methods and tools for early detection and diagnosis.
This includes the use of Al-powered systems to analyse behavioural, biological, and medical
data to identify potential ‘risk factors’ and ‘indicators’ of autism. Moreover, current research
emphasises the importance of incorporating the feedback from clinicians and caregivers in
designing and validating these Al-based diagnostic tools, while largely ignoring the input from
autistic individuals. This exclusion raises important ethical considerations around the impact
of these tools on the autonomy, privacy, and well-being of the autistic community. Without the
meaningful involvement of autistic people in the design and implementation of these

technologies, there is a risk of perpetuating harmful stereotypes, biases, and stigmatization.

Moreover, over-reliance on Al-based diagnostic tools without proper validation may lead to

misdiagnosis, misclassification, or inappropriate treatment of autistic individuals. Therefore, it
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is crucial to prioritise the active engagement of autistic individuals in all stages of the research
and development process, and to ensure that the ethical implications of Al in autism research

are thoroughly addressed and integrated into practice.

3.2.2 Biomedical Research

The current biomedical research mainly explores the use of Al in the identification of
‘biomarkers’ and the discovery of brain ‘pathologies’ associated with autism. A considerable
amount of research is dedicated to developing Al algorithms that can analyse neuroimaging,
genetic, and epigenetic data to identify potential biomarkers and genetic variants. Scholars
claim ‘promising results’ in identifying patterns and markers that may serve as early indicators
of autism, which could facilitate early intervention and treatment. However, again, these
studies do not include the perspectives, concerns, and insights of autistic individuals, which
raises questions around the ethical implications. Further, a large body of data is generated

using biological data from autistic children, which raises concerns about informed consent.

This lack of engagement with the autistic community reinforces the medicalization of autism
as a condition to be cured rather than recognizing it as a diverse and valuable part of human
experience. Biomedical research involving Al and autism must adopt a more inclusive

approach that prioritizes autistic participation throughout the research process.

Moreover, the use of sensitive and personal data in Al algorithms in general requires careful
attention to data privacy, informed consent, and transparency. Biomedical research involving
Al and autism should follow ethical guidelines and regulatory frameworks to ensure the ethical
and responsible use of data, protect the rights and dignity of autistic individuals, and minimise
the potential harms associated with data breaches or misuses. Such guidelines are not

obvious in the included articles and may be lacking completely.

3.2.3 Interventions

Despite being controversial within the autistic community, the application of Al to autistic
interventions has not been constrained. The main emphasis is on robot assisted therapy,
wearable Al technology, and Al assisted mobile applications. However, these interventions
seem to be targeted at a particular stereotype of autism and do not correspond to the needs

of the wider autistic community.
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For instance, robot assisted technology is suggested as a replacement of human interaction,
as it is thought that autistic people preferably interact with machines rather than with human
beings. Furthermore, it is suggested that robot assisted therapy will aid in recognising social
interactions. In addition, wearable Al technology looks to “cure” cognitive impairments in
autistic people by applying sensors to the skin of the autistic individual in order to transmit

information to a guardian, who can in this way keep track of their behaviour.

While we acknowledge that Al assisted mobile applications could be beneficial. they should
be developed with and focus on the needs of the autistic community as a whole. However, the
majority of Al interventions uncovered in this review focus on “lessening autistic behaviours”
or “curing” autistic people rather than improving the life of said autistic person. We highly
encourage research on interventions focused on improving the general quality of life for

autistic people.

3.2.4 Other Applications

As Al is a rapidly evolving field with broad applications, this library's collection spans diverse
research areas. We'll focus on several key findings. Notably, Al shows promise in advancing
autism research through its capacity to facilitate the collection, analysis, and sharing of large-
scale datasets across national and international boundaries. This enhanced data
infrastructure could strengthen communication within the autism community and support

advocacy efforts

From an ethical perspective embodied Al has potential benefits within the disability field. For
instance, freeing up doctor’s time, capability of engaging hard to reach populations and new
treatments through computer applications, including the improvement and individualisation of
AAC. The potential is there to have ethical Al, even if that is not exercised. For instance, the
oversight of embodied Al raises important ethical questions: who should conduct this

oversight, and what potential biases might influence the evaluation process?

A particularly compelling finding emerged from research examining human evolution: genes
associated with autism appear to have been positively selected, suggesting they may have
conferred evolutionary advantages. This insight could help reshape perspectives on autism,
highlighting it as a source of cognitive diversity rather than deficit. Overall, while Al technology
is still developing, its potential to support and empower the autistic community holds promise,

provided it is developed with ethical considerations at its core.
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4. Discussion

4.1 Critical Analysis of Current Research

It is important to acknowledge that our preliminary literature review was conducted over a
limited time frame and therefore may not encompass all relevant literature on the topic of
autism and Al. Nonetheless, despite this limitation, several trends and patterns in current
research are evident. Specifically, the review highlights a growing interest in the potential of
Al to improve the diagnosis of and interventions for autism. Research is largely focused on
the application of machine learning algorithms to identify biomarkers and brain features
associated with autism, as well as the development of Al-based diagnostic tools with the intent

to facilitate early detection and intervention.

The review also reveals a significant gap in the involvement and input of autistic individuals in
Al-based research and raises important ethical considerations. This underscores the
importance of a more inclusive and collaborative approach to Al-based research on autism
that prioritises the involvement and input of autistic individuals and adheres to ethical
guidelines and regulatory frameworks. We propose a shift from research on autism to Al-
based research for autism, where autistic individuals are involved as research partners and
co-creators of Al-based tools and interventions, as well as in the design and evaluation of
research studies. This approach would ensure that future research is centred on the
experiences and perspectives of the autistic community and could help to mitigate the risk of
perpetuating stereotypes and biases. When focusing on Al-based tools and interventions, the
autistic community could provide valuable feedback on the usability, accessibility, and

effectiveness of these tools, and by sharing their experiences and insights.

4.2 Future Directions

At present, autism diagnosis is based on a range of behavioural symptoms and observations,
which can be subjective and vary depending on the individual. While there has been extensive
research into potential biomarkers for autism, such as genetic markers or brain imaging
patterns, these are not yet reliable or specific enough for diagnostic purposes. Machine
learning has the potential to analyse large amounts of data from multiple sources, including
genetic, behavioural, and imaging data, and to identify patterns that may be associated with
autism. However, this requires access to large, high-quality datasets and sophisticated

algorithms that can detect complex relationships between variables. We note the potential to

$gkeucap 11



Artificial Intelligence and the Rights of Autistic People (AIRA)

Al

make diagnoses more objective and less reliant on the individual diagnostician's experience
or expertise. It is important to note that machine learning is not a panacea and still requires
high-quality data and rigorous testing to ensure that it is reliable and accurate. Machine
learning approaches must be carefully validated against existing diagnostic criteria and not

used in isolation but rather as a complementary tool for clinicians to aid in diagnosis.

5. Survey Recommendations

The survey can cover multiple areas, one of which must be, the expectations of autistic people
from artificial intelligence. This question carries significant weight, especially considering the

findings of the literature review. We suggest focusing on the following topics:

e What is the current relationship between autistic individuals and Al - including their
interest level, awareness of Al applications in autism research, and existing use of Al
tools in daily life?

e What are autistic individuals' perspectives on Al-based diagnosis - including their
openness to such tools, concerns about implementation, and potential benefits or
drawbacks?

e \What ethical considerations should guide Al development in autism contexts - including
potential adverse effects, data privacy, and ensuring Al development aligns with
autistic community values?

e How do autistic individuals view Al's role in biomedical research - particularly regarding
genetic research and the medical model of autism?

e What opportunities exist for Al to empower the autistic community - including
development of beneficial tools, alternative approaches to traditional interventions, and
facilitating communication between autistic and neurotypical individuals?

e How can the autistic community be meaningfully involved in shaping Al development,
including participatory research approaches and ensuring Al solutions address actual

community needs and preferences?

6. Conclusion

As we have shown, the majority of publications that discuss the use of Al in contexts pertaining
to autism are concerned with diagnosis, the development of interventions, or biomedical

research. In recent years, there has been a particularly steep increase in studies published in
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this field. Thus, the use of Al in autism research is of great relevance to the autistic community.
At the same time, most of these studies apply a medical model of autism and disability and
usually do not mention the social or cultural models of disability, or the altogether non-

pathologizing concept of neurodiversity.

It is imperative that for ethical Al research concerning autistic people, the autistic community
must be involved. This could be through participatory research or autism research that is
conducted solely by autistic people. Involving autistic people in every step of the research
process helps mitigate ethical problems and ensures alignment with the autistic community's

priorities.

7. References

7.1 Diagnosis: Selected Articles

Bone, D., Goodwin, M. S., Black, M. P., Lee, C.-C., Audhkhasi, K., & Narayanan, S. (2015).
Applying machine learning to facilitate autism diagnostics: Pitfalls and promises. Journal of
Autism and Developmental Disorders, 45(5), 1121-1136. https://doi.org/10.1007/s10803-
014-2268-6

Duan, Y., Zhao, W., Luo, C., Aibaidula, A., Xu, J., Zhang, J., Qin, J., Wang, Q., & Shen, D.
(2022). Identifying and predicting autism spectrum disorder based on multi-site structural
MRI with machine learning. Frontiers in Human Neuroscience, 15, Article 765517.
https://doi.org/10.3389/fnhum.2021.765517

Just, M. A, Cherkassky, V. L., Buchweitz, A., Keller, T. A., & Mitchell, T. M. (2014).
Identifying autism from neural representations of social interactions: Neurocognitive markers
of autism. PloS One, 9(12), Article €113879. https://doi.org/10.1371/journal.pone.0113879

Shahamiri, S. R., & Thabtah, F. (2020). Autism Al: A new autism screening system based on
artificial intelligence. Cognitive Computation, 12, 766-777. https://doi.org/10.1007/s12559-
020-09743-3

Tariqg, Q., Daniels, J., Schwartz, J. N., Washington, P., Kalantarian, H., & Wall, D. P. (2018).
Mobile detection of autism through machine learning on home video: A development and
prospective validation study. PLoS Medicine, 15(11), Article e1002705.
https://doi.org/10.1371/journal.pmed.1002705

7.2 Interventions: Selected Articles

Alateyat, H., Cruz, S., Cernadas, E., Balifio, P., Lamas, J. R., & Mendez, R. (2022). A
machine learning approach in autism spectrum disorders: From sensory processing to

$gkeucap 13


https://doi.org/10.1007/s10803-014-2268-6
https://doi.org/10.1007/s10803-014-2268-6
https://doi.org/10.3389/fnhum.2021.765517
https://doi.org/10.1371/journal.pone.0113879
https://doi.org/10.1007/s12559-020-09743-3
https://doi.org/10.1007/s12559-020-09743-3
https://doi.org/10.1371/journal.pmed.1002705
https://doi.org/10.1371/journal.pmed.1002705

Artificial Intelligence and the Rights of Autistic People (AIRA)

Al

behavior problems. Frontiers in Molecular Neuroscience, 15, Article 889641.
https://doi.org/10.3389/fnmol.2022.889641

Barua, P. D., Vicnesh, J., Gururajan, R., Parthiban, R., Sood, M., & Tadist, K. (2022).
Artificial intelligence enabled personalised assistive tools to enhance education of children
with neurodevelopmental disorders-A review. International Journal of Environmental
Research and Public Health, 19(3), Article 1192. https://doi.org/10.3390/ijerph19031192

Hameed, M. A., Hassaballah, M., Hosney, M. E., & Al-Hamadi, A. (2022). An Al-enabled
internet of things based autism care system for improving cognitive ability of children with
autism spectrum disorders [Retracted]. Computational Intelligence and Neuroscience, 2022,
Article 2247675. https://doi.org/10.1155/2022/2247675

Jawilaawala, M. A., & Khan, R. A. (2020). Can autism be catered with artificial intelligence-
assisted intervention technology. Artificial Intelligence Review, 53, 1017-1026.
https://doi.org/10.1007/s10462-019-09686-8

Maharjan, J., Garikipati, A., Dinenno, F. A., Chowdhury, D., & Kufareva, I. (2023). Machine
learning determination of applied behavioral analysis treatment plan type. Brain Informatics,
10, Article 12. https://doi.org/10.1186/s40708-023-00186-8

7.3 Biomedicine: Selected Articles

Aglinkas, A., Hartshorne, J. K., & Anzellotti, S. (2022). Contrastive machine learning reveals
the structure of neuroanatomical variation within autism. Science, 376(6592), 482-489.
https://doi.org/10.1126/science.abm2461

Bahado-Singh, R. O., Vishweswaraiah, S., Aydas, B., Mishra, N. K., Yilmaz, A., Guda, C., &
Radhakrishna, U. (2022). Artificial intelligence analysis of newborn leucocyte epigenomic
markers for the prediction of autism. Brain Research, 1724, Article 146457.
https://doi.org/10.1016/j.brainres.2019.146457

Butler, M. G., Rafi, S. K., & Hossain, W. (2015). Whole exome sequencing in females with
autism implicates novel and candidate genes. International Journal of Molecular Sciences,
16(1), 1312-1335. https://doi.org/10.3390/ijms16011312

Deshpande, G., Libero, L. E., Sreenivasan, K. R., Deshpande, H. D., & Kana, R. K. (2013).
Identification of neural connectivity signatures of autism using machine learning. Frontiers in
Human Neuroscience, 7, Article 670. https://doi.org/10.3389/fnhum.2013.00670

Raya, M. A,, Giglioli, I. A. C., Marin-Morales, J., Higuera-Truijillo, J. L., Olmos, A., & Minissi,
M. E. (2020). Application of supervised machine learning for behavioral biomarkers of autism
spectrum disorder based on electrodermal activity and virtual reality. Frontiers in Human
Neuroscience, 14, Article 90. https://doi.org/10.3389/fnhum.2020.00090

$gkeucap 14


https://doi.org/10.3389/fnmol.2022.889641
https://doi.org/10.3390/ijerph19031192
https://doi.org/10.1155/2022/2247675
https://doi.org/10.1007/s10462-019-09686-8
https://doi.org/10.1186/s40708-023-00186-8
https://doi.org/10.1126/science.abm2461
https://doi.org/10.1016/j.brainres.2019.146457
https://doi.org/10.3390/ijms16011312
https://doi.org/10.3389/fnhum.2013.00670
https://doi.org/10.3389/fnhum.2020.00090

	1. Introduction
	2. Methods
	2.1 Search Strategy
	2.2 Data Collection and Analysis

	3. Results
	3.1 Overview of Literature
	3.2 Key Research Areas
	3.2.1 Diagnostic Applications
	3.2.2 Biomedical Research
	3.2.3 Interventions
	3.2.4 Other Applications


	4. Discussion
	4.1 Critical Analysis of Current Research
	4.2 Future Directions

	5. Survey Recommendations
	6. Conclusion
	7. References
	7.1 Diagnosis: Selected Articles
	7.2 Interventions: Selected Articles
	7.3 Biomedicine: Selected Articles


