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This paper discusses the usage of Al in health informatics and its benefits and challenges for people with
disabilities. While Al can assist in tracing pandemics, predicting disease onset, and advocating for human
rights, it can also perpetuate biases towards different groups, including people with disabilities. A systematic
scoping review was conducted to explore the interplay between disability and Al. We examined 45 articles
from eight online databases and highlighted the potential of Al in enhancing healthcare. However, it also
revealed a high prevalence of a narrow medical model of disability and an ableist perspective in Al research,
emphasizing the need for more inclusive Al systems. Using Al has the potential to benefit all members of
society equitably. The findings suggest that Al has great potential for transforming healthcare. However, there
is a need to conduct more research in this area, particularly in relation to Al bias, inclusive design, and

considering social factors.

1 INTRODUCTION

The CRPD, or Convention on the Rights of Persons
with Disabilities, defines disability as a dynamic
concept. This concept results from the interaction
between impaired individuals and social or
environmental obstacles. These obstacles prevent
them from fully participating in society. This is
referred to as the "social model" of disability.

It is essential to understand the impact of Al on
people with disabilities, as Al software uses existing
data to make predictions. However, there needs to be
more published reviews on this topic. To address this
gap, a scoping review has been conducted to provide
an overview of the current knowledge on the benefits
of Al for people with disabilities.
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2 METHODS

We utilized eight online databases for this scoping
review, including ProQuest, IEEE Xplore, ACM
Digital Library, Web of Science, Medline, PubMed,
PsycINFO, and CINAHL. With the guidance of my
supervisor, I established a set of key search terms to
conduct the literature search strategy. The search
terms included people with disabilities, disabilities,
disability, disabled, disable, artificial intelligence, Al,
AL, and machine learning. Out of the 354 citations
extracted, 84 articles were unique.

To conduct this scoping review on the topic of Al
and machine learning and people with disabilities,
certain inclusion and exclusion criteria were
established. The inclusion criteria specified that
studies published in the last five years in the form of
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journal articles or conference papers would be
considered. Studies not written in English or not
scholarly publications were excluded. Due to the
nature of the systematic scoping review, the search
was limited to the titles of the journal articles. The
most recent search was conducted on February 17,
2023.

During the research, 84 abstracts were screened
based on the inclusion and exclusion criteria. Both
FM and BK, the two authors, used Rayyan software
to review the 84 articles, and they identified 64
articles as potentially eligible. Subsequently, both
authors reviewed the full-text version of the 64
articles retrieved for review and synthesis, as shown
in Figure 1. FM was responsible for conducting the
literature search and collecting the articles, while FM
and BK collected data from the articles and conducted
the literature review. CE, another author, repeated the
process to ensure accuracy. In case of ambiguities or
disagreements, a discussion was held to decide
whether to include or exclude.

The studies were restricted to scholarly
publications, such as journal articles and conference
papers published in the last five years and focused on
Al or machine learning and individuals with
disabilities. The most recent search was conducted on
February 17, 2023.

Out of the 84 articles, 45 were kept for analysis.
We are reporting here an interim analysis of 34
articles related to addressing the advantages of Al for
people with disabilities.

3 RESULTS

Out of the total number of studies, 16 were focused
on adults, while 7 were centered on children and 3 on
the elderly population. Only 1 of the studies had both
children and adult participants, and 7 didn't provide
any information about the age groups they studied.

Twenty-three studies had a medical perspective,
while eleven looked at disability from a formal social
model perspective.

Out of all the studies reviewed, 14 were
conducted in a clinical setting, 8 used pre-existing
datasets, 5 were focused on educational settings, 5
were carried out in a laboratory setting, and only 1
targeted home setting. Additionally, 1 study did not
require or specify a particular setting.

Advantages and Challenges of Using Al for People with Disabilities

3.1 Advantages
3.1.1 Self-Management of Health

According to our analysis, the use of Al technology
has been observed in 24 studies for self-management
of health, including diagnosis, disability risk
assessment, disability progression, and rehabilitation
risk factors (Alves et al., 2022; De Brouwer et al.,
2021; Erbeli et al., 2023; Flauzino et al., 2019; Fuh-
Ngwa et al., 2022; Hori et al., 2021; Islam et al., 2018;
Kocetal., 2021; Law et al., 2019; Modak et al., 2020;
Montolio et al., 2022; Montolio et al., 2021; Mostafa
etal., 2021; Nikam et al., 2019; Rehak Buckova et al.,
2023; Roca et al., 2020; Song et al., 2022; Tommasin
et al., 2021; Wolff et al., 2022; Xiang et al., 2023;
Yang & Bai, 2022; Youssef & Youssef, 2019;
Yperman et al., 2020; Zivadinov et al., 2022).

The debilitating conditions that were covered
included multiple sclerosis, developmental disorders,
dyslexia, and autism.

3.1.2 Assistive Technologies

There was a total of six studies that focused on the
application of Al in assistive technologies (Blanc et
al., 2019; Encinas Cantaro & Montano Isabel, 2020;
Ghazal et al, 2021; Herbuela et al., 2022;
Tamilselvan et al., 2020; Tanabe et al., 2023). Three
the six studies were related to assistive
communication, while the remaining three were
related to mobility.

3.1.3 Disability Justice

Out of all the articles on Al, only four focused on
disability justice (E1 Morr et al., 2021; Gorman et al.,
2021; Sobnath et al., 2020; Terziyan & Kaikova,
2021). Among these, one was related to the
development of Al specifically designed for people
with disabilities, while the remaining three were
centered on social justice concerns. The use of Al
techniques has facilitated semi-automatic content
tagging and intelligent semantic searches. This has
been a great help for people with disabilities and
disability advocacy organizations to access trusted
sources of information (El Morr et al., 2021; Gorman
et al., 2021). There are challenges that advocacy
groups often face with monitoring human rights and
identifying systemic discrimination against disabled
people because of the lack of disability data, but ML
approaches provided a solution.
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3.2 Challenges
3.2.1 Ethical and Legal

While cutting-edge technologies like Al bring
advancements, they also pose challenges such as
privacy concerns and biases. Legal frameworks can
help address privacy and cyber-security issues posed
by wireless communication devices (Fichten et al.,
2022).

However, the high costs of Al-based tools could
worsen economic disparities, especially for people
with disabilities. Anticipating and incorporating
ethical solutions into the design of assistive
technologies can help mitigate these challenges
(Zdravkova et al., 2022).

3.2.2 Non-Participative Design

It is essential to involve people with disabilities in
developing Al-based tools to ensure their needs and
concerns are considered (Fichten et al., 2022).

This is particularly crucial for older adults with
disabilities who often face challenges with the
installation and use of complex, intelligent elderly
care products, resulting in inadequate supporting
facilities (Teng & Ren, 2021). Failure to engage
people with disabilities can result in designs that do
not meet their needs and may be paternalistic.
Therefore, oversampling people with disabilities can
also help reflect their needs and concerns in the data.

3.2.3 Pervasiveness of the Medical Model of
Disability

Previous studies have used Al from a medical
perspective to help people with disabilities. For
example, Al-based e-health systems were proposed
for the early detection of autism and intellectual and
developmental disabilities (2021). It uses sensors and
Al algorithms to provide personalized treatments to
patients. Another study used machine learning to
predict the progression of disability in cases of MS.

3.2.4 Absence of Discussion of Al Bias

The reviewed articles on prediction failed to
acknowledge bias or assess it across diverse
populations, such as gender or disability types. This
suggests that the studies needed to be aware of
recognizing bias and implementing debiasing
strategies. It is critical to emphasize the potential risks
associated with Al, including bias and ways to
mitigate them, in the research agenda of Al experts
and academic curricula.
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4 CONCLUSIONS

The development of artificial intelligence (AI) has
been a remarkable achievement for humankind, as it
has revolutionized the way we live, work, and
communicate with one another. However, to ensure
that Al systems are truly beneficial and inclusive, it is
essential to involve interdisciplinary Al research with
critical disability and social work scholars.

This collaboration can help shift our focus from a
techno-centric approach to a more disability-centric
one, ultimately leading to more effective and
equitable Al systems. The findings of this scoping
review provide a solid foundation for further research
in this field, which can help us explore the potential
of Al to support individuals with disabilities and
create a more inclusive society. Therefore, we must
continue to prioritize this area of research and work
toward building Al systems that are not only
advanced but also fair, safe, and accessible for all.

ACKNOWLEDGMENTS

This research is funded by the Social Sciences and
Humanities Research Council (SSHRC). (Grant No.
872-2022-1025).

REFERENCES

Alves, P., Green, E., Leavy, M., Friedler, H., Curhan, G.,
Marci, C., & Boussios, C. (2022). Validation of a
machine learning approach to estimate expanded
disability status scale scores for multiple sclerosis. Mult
Scler J Exp Transl Clin, 8(2), 20552173221108635.
https://doi.org/10.1177/20552173221108635

Blanc, N., Liu, Z., Ertz, O., Rojas, D., Sandoz, R., Sokhn,
M., Ingensand, J., & Loubier, J. C. (2019). Building a
Crowdsourcing based Disabled Pedestrian Level of
Service routing application using Computer Vision and
Machine Learning. 2019 16th IEEE Annual Consumer
Communications & Networking Conference (CCNC),

De Brouwer, E., Becker, T., Moreau, Y., Havrdova, E. K.,
Trojano, M., Eichau, S., Ozakbas, S., Onoftj, M.,
Grammond, P., Kuhle, J., Kappos, L., Sola, P.,
Cartechini, E., Lechner-Scott, J., Alroughani, R.,
Gerlach, O., Kalincik, T., Granella, F., Grand'Maison,
F., Peeters, L. (2021). Longitudinal machine learning
modeling of MS patient trajectories improves
predictions of disability progression. Comput Methods
Programs Biomed, 208, 106180. https://doi.org/
10.1016/j.cmpb.2021.106180

El Morr, C., Maret, P., Muhlenbach, F., Dharmalingam, D.,
Tadesse, R., Creighton, A., Kundi, B., Buettgen, A.,
Mgwigwi, T., Dinca-Panaitescu, S., Dua, E., &



Gorman, R. (2021). A Virtual Community for
Disability Advocacy: Development of a Searchable
Artificial Intelligence-Supported Platform. JMIR
formative research, 5(11), €33335. https://doi.org/
10.2196/33335

Encinas Cantaro, J. J., & Montano Isabel, H. (2020). Design
of an autonomous electric vehicle for assistance in the
movement of people with visual disabilities using
vision algorithms and artificial intelligence. /OP
Conference Series: Materials Science and Engineering,
852(1). https://doi.org/10.1088/1757-899x/852/1/0120
81

Erbeli, F., He, K., Cheek, C., Rice, M., & Qian, X. (2023).
Exploring the Machine Learning Paradigm in
Determining Risk for Reading Disability. Sci Stud
Read, 27(1), 5-20. https://doi.org/10.1080/108884
38.2022.2115914

Fichten, C., Pickup, D., Asunsion, J., Jorgensen, M., Vo, C.,
Legault, A., & Libman, E. (2022). State of the Research
on Artificial Intelligence Based Apps for Post-
Secondary Students with Disabilities. Exceptionality
Education International, 31(1), 62-76.
https://doi.org/10.5206/eei.v31i1.14089

Flauzino, T., Simao, A. N. C., de Carvalho Jennings
Pereira, W. L., Alfieri, D. F., Oliveira, S. R., Kallaur,
A.P., Lozovoy, M. A. B., Kaimen-Maciel, D. R., Maes,
M., & Reiche, E. M. V. (2019). Disability in multiple
sclerosis is associated with age and inflammatory,
metabolic and oxidative/nitrosative stress biomarkers:
results of multivariate and machine learning
procedures. Metab Brain Dis, 34(5), 1401-1413.
https://doi.org/10.1007/s11011-019-00456-7

Fuh-Ngwa, V., Zhou, Y., Melton, P. E., van der Mei, L,
Charlesworth, J. C., Lin, X., Zarghami, A., Broadley, S.
A., Ponsonby, A. L., Simpson-Yap, S., Lechner-Scott,
J., & Taylor, B. V. (2022). Ensemble machine learning
identifies genetic loci associated with future worsening
of disability in people with multiple sclerosis. Sci Rep,
12(1), 19291. https://doi.org/10.1038/s41598-022-
23685-w

Ghafghazi, S., Carnett, A., Neely, L., Das, A., & Rad, P.
(2021). AI-Augmented Behavior Analysis for Children
With Developmental Disabilities: Building Toward
Precision Treatment. [EEE Systems, Man, and
Cybernetics Magazine, 7(4), 4-12. https://doi.org/
10.1109/msmec.2021.3086989

Ghazal, M., Yaghi, M., Gad, A., El Bary, G., Alhalabi, M.,
Alkhedher, M., & El-Baz, A. S. (2021). Al-Powered
Service Robotics for Independent  Shopping
Experiences by Elderly and Disabled People. Applied
Sciences, 11(19), 9007. https://doi.org/10.3390/app11
199007

Gorman, R., Maret, P., Creighton, A., Kundi, B.,
Muhlenbach, F., Buettgen, A., Dua, E., Reaume, G.,
Mgwigwi, T., Dinca-Panaitescu, S., & El Morr, C.
(2021). The Potential of an Artificial Intelligence for
Disability Advocacy: The WikiDisability Project.
Studies in health technology and informatics, 281,
1025-1026. https://doi.org/10.3233/SHTI210338

Advantages and Challenges of Using Al for People with Disabilities

Herbuela, V., Karita, T., Furukawa, Y., Wada, Y., Toya, A.,
Senba, S., Onishi, E., & Sacki, T. (2022). Machine
learning-based classification of the movements of
children with profound or severe intellectual or multiple
disabilities using environment data features. PLoS One,
17(6), €0269472. https://doi.org/10.1371/journal.po
ne.0269472

Hori, K., Usuba, K., Sakuyama, A., Adachi, Y., Hirakawa,
K., Nakayama, A., Nagayama, M., Shimokawa, T.,
Takanashi, S., & Isobe, M. (2021). Hospitalization-
Associated Disability After Cardiac Surgery in Elderly
Patients - Exploring the Risk Factors Using Machine
Learning Algorithms. Circulation reports, 3(8), 423-
430. https://doi.org/10.1253/circrep.CR-21-0057

Islam, B., Ashafuddula, N. I. M., & Mahmud, F. (2018). A
Machine Learning Approach to Detect Self-Care
Problems of Children with Physical and Motor
Disability. 21st International Conference of Computer
and Information Technology (ICCIT),

Koc, K., Ekmekcioglu, O., & Gurgun, A. P. (2021).
Integrating feature engineering, genetic algorithm and
tree-based machine learning methods to predict the
post-accident disability status of construction workers.
AUTOMATION  IN  CONSTRUCTION, 131.
https://doi.org/10.1016/j.autcon.2021.103896

Law, M. T., Traboulsee, A. L., Li, D. K., Carruthers, R. L.,
Freedman, M. S., Kolind, S. H., & Tam, R. (2019).
Machine learning in secondary progressive multiple
sclerosis: an improved predictive model for short-term
disability progression. Mult Scler J Exp Transl Clin,
5(4), 2055217319885983. https://doi.org/10.1177/205
5217319885983

Modak, M., Warade, O., Saiprasad, G., & Shekhar, S.
(2020). Machine Learning based Learning Disability
Detection using LMS. 2020 IEEE 5th International
Conference on Computing Communication and
Automation (ICCCA),

Montolio, A., Cegonino, J., Garcia-Martin, E., & Perez Del
Palomar, A. (2022). Comparison of Machine Learning
Methods Using Spectralis OCT for Diagnosis and
Disability Progression Prognosis in Multiple Sclerosis.
Annals of biomedical engineering, 50(5), 507-528.
https://doi.org/10.1007/s10439-022-02930-3

Montolio, A., Martin-Gallego, A., Cegonino, J., Orduna, E.,
Vilades, E., Garcia-Martin, E., & Palomar, A. P. D.
(2021). Machine learning in diagnosis and disability
prediction of multiple sclerosis using optical coherence
tomography. Comput Biol Med, 133, 104416.
https://doi.org/10.1016/j.compbiomed.2021.104416

Mostafa, S., Song, I. H. J., Metwally, A. A., Strauli, N.,
Sewde, N., Friesenhahn, M., Usdin, M., & Jia, M.
(2021). Predicting upper limb disability progression in
primary progressive multiple sclerosis using machine
learning and statistical methods. 2021 IEEE
International Conference on Bioinformatics and
Biomedicine (BIBM),

Nikam, V., Ranade, S., Shaik Mohammad, N., & Kulkarni,
M. (2019). A pilot study on machine learning approach
to delineate metabolic signatures in intellectual

179



ICT4AWE 2024 - 10th International Conference on Information and Communication Technologies for Ageing Well and e-Health

disability. Int J Dev Disabil, 67(2), 94-100.
https://doi.org/10.1080/20473869.2019.1599168

Rehak Buckova, B., Mares, J., Skoch, A., Kopal, J., Tintera,
J., Dineen, R., Rasova, K., & Hlinka, J. (2023).
Multimodal-neuroimaging machine-learning analysis
of motor disability in multiple sclerosis. Brain Imaging
Behav, 17(1), 18-34. https://doi.org/10.1007/s11682-
022-00737-3

Roca, P., Attye, A., Colas, L., Tucholka, A., Rubini, P.,
Cackowski, S., Ding, J., Budzik, J. F., Renard, F.,
Doyle, S., Barbier, E. L., Bousaid, 1., Casey, R,
Vukusic, S., Lassau, N., Verclytte, S., Cotton, F.,
Investigators, O., Steering, C., Imaging, g. (2020).
Artificial intelligence to predict clinical disability in
patients with multiple sclerosis using FLAIR MRI.
Diagnostic and interventional imaging, 101(12), 795-
802. https://doi.org/10.1016/j.diii.2020.05.009

Sobnath, D., Kaduk, T., Rehman, I. U., & Isiaq, O. b.
(2020). Feature Selection for UK Disabled Students’
Engagement Post Higher Education: A Machine
Learning Approach for a Predictive Employment
Model. IEEE ACCESS, 8, 159530-159541.
https://doi.org/10.1109/access.2020.3018663

Song, C., Jiang, Z. Q., Hu, L. F., Li, W. H,, Liu, X. L.,
Wang, Y. Y., Jin, W. Y., & Zhu, Z. W. (2022). A
machine learning-based diagnostic model for children
with autism spectrum disorders complicated with
intellectual disability. Frontiers in psychiatry, 13,
993077. https://doi.org/10.3389/fpsyt.2022.993077

Tamilselvan, S., Yogeshwaran, K., Pradheep, K., &
Udayakumar, E. (2020, 2020). Development of
Artificial Intelligence based assessment writing Robot
for disable people. 2020 7th International Conference
on Smart Structures and Systems (ICSSS),

Tanabe, H., Shiraishi, T., Sato, H., Nihei, M., Inoue, T., &
Kuwabara, C. (2023). A concept for emotion
recognition systems for children with profound
intellectual and multiple disabilities based on artificial
intelligence using physiological and motion signals.
Disabil Rehabil Assist Technol, 1-8.
https://doi.org/10.1080/17483107.2023.2170478

Teng, M., & Ren, Y. (2021). Application and development
prospect of artificial intelligence in the daily life of the
elderly and disabled. 2021 3rd International Conference
on Machine Learning, Big Data and Business
Intelligence (MLBDBI),

Terziyan, V., & Kaikova, O. (2021). Neural Networks With
Disabilities: An Introduction to Complementary
Artificial Intelligence. Neural Comput, 34(1), 255-290.
https://doi.org/10.1162/neco_a 01449

Tommasin, S., Cocozza, S., Taloni, A., Gianni, C., Petsas,
N., Pontillo, G., Petracca, M., Ruggieri, S., De Giglio,
L., Pozzilli, C., Brunetti, A., & Pantano, P. (2021).
Machine learning classifier to identify clinical and
radiological features relevant to disability progression
in multiple sclerosis. J Neurol, 268(12), 4834-4845.
https://doi.org/10.1007/s00415-021-10605-7

Wolff, N., Eberlein, M., Stroth, S., Poustka, L., Roepke, S.,
Kamp-Becker, I., & Roessner, V. (2022). Abilities and
Disabilities-Applying Machine Learning to

180

Disentangle the Role of Intelligence in Diagnosing
Autism Spectrum Disorders. Frontiers in psychiatry,
13, 826043. https://doi.org/10.3389/fpsyt.2022.826043

Xiang, C., Wu, Y., Jia, M., & Fang, Y. (2023). Machine
learning-based prediction of disability risk in geriatric
patients with hypertension for different time intervals.
Arch Gerontol Geriatr, 105, 104835. https://doi.org/
10.1016/j.archger.2022.104835

Yang, J., & Bai, Y. (2022). Prioritizing Intellectual
Disability Candidate Genes and Understanding Family
Diseases Using Machine Learning. 2022 IEEE
International Conference on Bioinformatics and
Biomedicine (BIBM),

Youssef, B. E., & Youssef, A. E. (2019). Mathematical
modeling combined with machine learning for social
networks to match children with learning disabilities
and specialists. 2019 IEEE 10th Annual Information
Technology, Electronics and Mobile Communication
Conference (IEMCON),

Yperman, J., Becker, T., Valkenborg, D., Popescu, V.,
Hellings, N., Wijmeersch, B. V., & Peeters, L. M.
(2020). Machine learning analysis of motor evoked
potential time series to predict disability progression in
multiple sclerosis. BMC Neurol, 20(1), 105.
https://doi.org/10.1186/s12883-020-01672-w

Zdravkova, K., Krasniqi, V., Dalipi, F., & Ferati, M.
(2022). Cutting-edge communication and learning
assistive technologies for disabled children: An
artificial intelligence perspective. Frontiers in artificial
intelligence, 5, 970430. https://doi.org/10.3389/
frai.2022.970430

Zivadinov, R., Bergsland, N., Jakimovski, D., Weinstock-
Guttman, B., Benedict, R. H. B., Riolo, J., Silva, D.,
Dwyer, M. G., & Deep, G. R. S. g. (2022). Thalamic
atrophy measured by artificial intelligence in a
multicentre clinical routine real-word study is
associated with disability progression. J Neurol
Neurosurg Psychiatry, 93(10), 1128-1136.
https://doi.org/10.1136/jnnp-2022-329333



