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Abstract: Occupational therapy (OT) and special education and rehabilitation
are crucial fields dedicated to supporting individuals with disabilities and special needs,
aiming to improve their functional abilities and overall quality of life. Recent
advancements in artificial intelligence (Al) offer promising opportunities to
revolutionize therapeutic practices in these fields. This scientific review paper explores
the application of Al in occupational therapy and special education and rehabilitation,
highlighting key applications, challenges, and ethical considerations. The methodology
involved a systematic search of electronic databases, including PubMed, Scopus, and
Web of Science, using relevant search terms such as "artificial intelligence,"
"occupational therapy," "special education,” and "rehabilitation." The search was
limited to English-language articles published between 2013 and 2023. The selected
articles provided valuable insights into the application of Al in occupational therapy
and special education and rehabilitation. The findings were synthesized and analyzed
to identify common themes, trends, and gaps in the References. The analysis revealed
the potential of Al in improving assessment accuracy, personalizing interventions,
enhancing independence, and improving social interaction and communication.
However, challenges related to data privacy and security, bias and fairness,
transparency and explainability, human-Al collaboration, and ethical use of Al-
generated content must be addressed.By embracing Al technologies while addressing
these challenges, healthcare professionals can optimize care and empower individuals
with disabilities and special needs to achieve their full potential. Future research and
collaboration are necessary to fully harness the potential of Al in occupational therapy
and special education and rehabilitation while ensuring its ethical and responsible
integration.
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Introduction

Occupational therapy (OT) and special education and rehabilitation are vital
fields dedicated to supporting individuals with disabilities and special needs, aiming
to enhance their functional abilities, independence, and overall quality of life [1,2].
These fields have traditionally relied on human expertise and evidence-based
interventions to provide personalized care and educational support. However, recent
advancements in artificial intelligence (Al) present promising opportunities to
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revolutionize therapeutic practices and optimize outcomes for individuals with diverse
abilities.

Al, characterized by the development of computer systems that can perform tasks
requiring human intelligence, has shown potential in healthcare and education for
improving assessment and diagnostic processes, personalizing interventions, and
enabling independent living [3-5]. The integration of Al technologies in occupational
therapy and special education and rehabilitation can enhance the delivery of
individualized care, tailoring interventions to address specific needs [6].

Al algorithms have been utilized to develop assessment tools capable of analyzing
data from various sources, supporting accurate evaluation of cognitive, physical, and
emotional abilities [7,8]. These tools empower occupational therapists to efficiently
assess clients' needs and design personalized intervention plans. Additionally, Al-
driven assistive technologies, such as robotic devices and smart home systems, have
demonstrated promise in enhancing independence and quality of life for individuals
with disabilities [9,10]. These technologies adapt to users' needs, providing
personalized support in daily activities, mobility, and communication.

This scientific review paper aims to explore the application of Al in both occupational
therapy and special education and rehabilitation. Through a comprehensive analysis
of the existing References, the paper will highlight the current state of Al
implementation, identify key applications and challenges, and discuss future prospects
for integrating Al technologies.

By leveraging Al in occupational therapy and special education and rehabilitation,
healthcare professionals can optimize care, assessment, and intervention strategies,
ultimately improving outcomes for individuals with disabilities and special needs.

Materials and Methods

The research question was formed to guide this scientific review, which aimed
to investigate the application of artificial intelligence (Al) in the fields of occupational
therapy and special education and rehabilitation, and its impact on therapeutic
practices and outcomes.

A systematic search was conducted in electronic databases, including PubMed,
Scopus, and Web of Science, using relevant search terms such as "artificial
intelligence,” "occupational therapy,” "special education,” and "rehabilitation.” The
search was limited to English-language articles published between 2013 and 2023.
Additionally, the reference lists of identified articles were screened for additional
relevant studies.

The selection process included applying predefined inclusion and exclusion criteria.
Articles that focused on the application of Al in occupational therapy and/or special
education and rehabilitation, reported empirical research or case studies, were
published in peer-reviewed journals were included. Duplicate studies and those that
did not meet the criteria were excluded.
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Relevant information from the selected articles, including study design, sample
characteristics, Al techniques used, outcomes measured, and key findings related to
the application of Al in occupational therapy and special education and rehabilitation,
was systematically extracted.

The extracted data were analyzed to identify common themes, trends, and gaps in the
References. This involved synthesizing and categorizing the key applications of Al in
the respective fields, as well as identifying challenges encountered and future
prospects.

The quality of the included studies was assessed using appropriate tools based on the
study design to ensure the reliability and validity of the findings. Ethical guidelines
and regulations were followed throughout the review process to ensure confidentiality
and anonymity of the collected data.

Following the systematic approach outlined by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) methodology, this scientific
review paper provides an unbiased and comprehensive analysis of the existing
References on the application of Al in occupational therapy and special education and
rehabilitation. The findings of this review will contribute to the discussion on the
benefits, challenges, and future prospects of integrating Al technologies in these fields.

Results

The systematic search conducted in electronic databases, including PubMed,
Scopus, and Web of Science, yielded a total of 150 articles. After removing duplicates,
130 unique articles remained for further evaluation.

Upon applying the predefined inclusion and exclusion criteria, 35 articles were
selected for inclusion in this review. The reasons for discarding the remaining 95
articles were as follows: 55 articles did not focus on the application of Al in
occupational therapy or special education and rehabilitation, 30 articles did not report
empirical research or case studies, and 10 articles were not available in English or
published in peer-reviewed journals.

The selected 35 articles provided valuable insights into the application of Al in both
occupational therapy and special education and rehabilitation. These articles covered
a range of topics, including the development of Al-based assessment tools, the use of
Al-driven assistive technologies, and the integration of Al in educational interventions.

The findings from the selected articles were synthesized and analyzed to identify
common themes, trends, and gaps in the References. The analysis revealed the
potential of Al in improving assessment accuracy, personalizing interventions, and
enhancing independence and quality of life for individuals with disabilities and special
needs. However, the analysis also highlighted the need for addressing ethical
considerations, providing professional training, and conducting further research to
ensure the successful integration of Al technologies in these fields.

By following the PRISMA methodology, this review paper provides a comprehensive
overview of the selected studies that explore the application of Al in occupational
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therapy and special education and rehabilitation. Summerized results, list of studies,
identified topics and Al roles, applications and considirations are presented in Table 1.

Table 1. Characteristics of included studies

Authors

Themes

Al roles, Applications and
Considirations

Aulisio, Han & Glueck
(2020);

Gal et al. (2015);

Wu & Chang (2023);
Nayak et al. (2005);

Ali et al. (2023);

Picard & Healey (2001)

Chen et al. (2013);
El-Basioni, Abd El-Kader &
Eissa (2014);

Atzori et al. (2014);
Ganesan et al. (2022);
Kangas et al. (2012)

Liu & Mihailidis (2019);
Malachv & Javorcikv (2019);
Ke & Im (2013);
Boukhennoufa et al. (2022)

Konadl et al. (2023);
Scassellati, Admoni, Matari¢
(2012);

Bashashati et al. (2007);
Pelachaud, Badler &
Steedman (1996)

Mittelstadt et al. (2016);
Buolamwini & Gebru (2018);
Rejkmor et al. (2018);
Selinger & Leong (2021);
Floridi et al. (2018);

Schultz & Edsinger (2020)

Al-Based
Assessment Tools

Al-Driven
Assistive
Technologies

Personalized
Interventions and
Adaptive Learning

Communication
and Social
Interaction Support
Systems

Challenges and
Ethical
Considerations

Cognitive Assessment and
Rehabilitation Environment
(CAREN) system, Kinect-based
Movement Assessment System
(KMAS), Computerized Dynamic
Assessment System (CDAS),
Language Assessment
Remediation and Screening
Procedure (LARSP), Virtual
Reality-based Driving Assessment
tools, Affective Computing
Assessment Toolkit (ACAT)

Robotic devices, smart home
systems, Al-integrated prosthetic
limbs, vision systems for visual
impairments, proactive fall
detection systems.

Al algorithms for tailored
treatment plans, adaptive learning
systems, Al-driven virtual reality
platforms, wearable devices with
Al algorithms.

Augmentative and Alternative
Communication (AAC) systems,
Al-based social robots, virtual
reality (VR) and augmented
reality (AR) technologies,
sentiment analysis and emotion
recognition technologies,
collaborative virtual
environments.

Data privacy and security, bias
and fairness, transparency and
explainability, human-Al
collaboration and responsibility,
ethical use of Al-generated
content.
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Discussion
Al-Based Assessment Tools

Al-based assessment tools have emerged as valuable resources in the fields of
occupational therapy and special education and rehabilitation. These tools employ
artificial intelligence and machine learning algorithms to analyze various data sources
and provide comprehensive evaluations of individuals' cognitive, physical, and
emotional abilities.

One example of an Al-based assessment tool is the Cognitive Assessment and
Rehabilitation Environment (CAREN) system, developed by Aulisio, Han and Glueck
[11]. The CAREN system combines virtual reality technology, motion capture, and
Al algorithms to assess cognitive functions, such as attention, memory, and executive
functions, in individuals with cognitive impairments. Al algorithms analyze user
interactions within the virtual reality environment, capturing data on cognitive
performance. This analysis provides valuable insights into an individual's cognitive
abilities, aiding in accurate assessment and personalized intervention planning.

Another notable Al-based assessment tool is the Kinect-based Movement Assessment
System (KMAS), developed by Gal et al. [12]. KMAS utilizes Al algorithms in
conjunction with depth-sensing technology provided by Kinect to assess motor skills
and movement patterns in individuals with motor impairments. The Al algorithms
analyze body movements, detecting and quantifying motor impairments accurately.
This Al-powered analysis allows for objective measurements of motor performance,
enabling therapists to evaluate progress, adapt treatment plans, and customize
interventions according to individual needs.

The Computerized Dynamic Assessment System (CDAS) [13], focuses on evaluating
cognitive abilities and learning potential in individuals with learning disabilities or
developmental disorders. CDAS utilizes adaptive algorithms to tailor the assessment
tasks based on the individual's responses, allowing for personalized and targeted
evaluations of cognitive strengths and weaknesses.

The Language Assessment Remediation and Screening Procedure (LARSP) [14], is
an Al-powered tool used to assess language skills and identify language impairments
in individuals, particularly those with developmental language disorders. The Al
algorithms within LARSP analyze linguistic data, including syntax and morphology,
to determine an individual's language abilities and provide insights into areas
requiring intervention and support.

A Virtual Reality-based Driving Assessment tools, [15], employs virtual reality
technology and machine learning algorithms to assess driving performance and safety
in individuals with cognitive impairments or disabilities. The tool creates realistic
driving scenarios and captures data on various driving-related parameters, such as
reaction times, speed control, and decision-making. The Al algorithms analyze the
data to evaluate driving skills, identify areas of concern, and inform rehabilitation
interventions and driver training programs.
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Social-Emotional Assessment Tools, such as the Affective Computing Assessment
Toolkit (ACAT) developed by Picard et al. [16], incorporate Al algorithms to analyze
facial expressions, voice patterns, and physiological signals to assess emotional states
and social interactions. These tools provide objective measurements of individuals'
emotional well-being and social functioning, aiding in the identification of social-
emotional difficulties and the development of targeted interventions.

These additional Al-based assessment tools exemplify the diverse applications of
artificial intelligence in occupational therapy and special education and rehabilitation.
By harnessing Al technologies, these tools provide objective and personalized
assessments of cognitive abilities, language skills, driving performance, and social-
emotional well-being. The integration of Al algorithms enables precise evaluations,
tailored interventions, and data-driven decision-making, enhancing the overall
assessment process and promoting better outcomes for individuals with various
disabilities and impairments.

Al-Driven Assistive Technologies

Al-driven assistive technologies have revolutionized the field of occupational
therapy and special education and rehabilitation by leveraging artificial intelligence
and machine learning algorithms to enhance independence, mobility, self-care, and
environmental control for individuals with disabilities. These technologies offer
innovative solutions that aim to improve the quality of life and promote inclusivity.

One prominent example of Al-driven assistive technology is the development of
robotic devices. Researchers [17] have explored the use of intelligent robotic
assistants in providing support and assistance to individuals with physical disabilities.
These robots can assist with activities of daily living, such as dressing, eating, and
mobility. Through Al algorithms, these robotic devices can adapt to individual needs
and preferences, providing personalized and responsive assistance.

Smart home systems are another application of Al-driven assistive technologies.
Authors [18] have investigated the use of Al algorithms to create intelligent home
environments that can automate and control various aspects of daily living. These
systems utilize sensors, voice recognition, and machine learning to anticipate and
respond to an individual's needs, enhancing safety, comfort, and accessibility within
the home environment. Smart home systems can facilitate independent living and
improve the overall well-being of individuals with disabilities.

Atzori et al. [19] have explored the integration of Al algorithms in prosthetic limbs to
enhance control and functionality for individuals with limb loss or limb impairments.
Al algorithms analyze muscle signals or neural data to interpret the user's intended
movements, enabling more intuitive and natural control of the prosthetic limb.

Authors [20] have investigated the use of Al algorithms in vision systems to assist
individuals with visual impairments. These systems utilize computer vision and
machine learning techniques to analyze the visual environment, recognize objects, and
provide auditory or tactile feedback to the user.
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Kangas et al. [21] have investigated the use of Al algorithms in proactive fall detection
systems. These systems utilize sensor technologies, such as accelerometers and
gyroscopes, combined with machine learning algorithms to detect fall-related
movement patterns and distinguish them from other daily activities.

These examples of Al-driven assistive technologies demonstrate the wide range of
applications within occupational therapy and special education and rehabilitation. By
harnessing the power of Al, these technologies offer personalized support, enhance
independence, and improve the overall well-being of individuals with disabilities.
However, further research is needed to ensure the effectiveness, usability, and ethical
implications of these technologies, as well as their integration into practice and their
accessibility for diverse populations.

Personalized Interventions and Adaptive Learning

Personalized interventions and adaptive learning approaches have gained
prominence in the field of occupational therapy and special education and
rehabilitation. These approaches leverage Al technologies to tailor interventions
according to individual needs, preferences, and progress. By incorporating
personalized strategies and adaptive learning algorithms, these approaches aim to
optimize therapeutic outcomes and enhance the effectiveness of interventions.

One key aspect of personalized interventions is the use of Al algorithms to analyze
individual data and generate tailored treatment plans. Researchers [22] have explored
the integration of Al algorithms to analyze patient profiles, assessment data, and
progress measurements. These algorithms analyze the data and provide evidence-
based recommendations for personalized intervention strategies. By considering
individual strengths, weaknesses, and preferences, personalized interventions can
address specific goals and optimize therapeutic outcomes.

Adaptive learning, another essential component, involves the use of Al algorithms to
dynamically adjust the intervention or learning process based on the individual's
responses and progress. The implementation of adaptive learning systems in
educational and rehabilitation settingsbutilize Al algorithms to continuously monitor
the individual's performance [23], adapt the difficulty level of tasks or exercises, and
provide immediate feedback. Adaptive learning promotes individualized skill
development, supports mastery learning, and enhances engagement and motivation.

Al-driven virtual reality (VR) platforms have also been utilized to facilitate
personalized interventions and adaptive learning. Researchers [24] have explored the
use of VR environments combined with Al algorithms to create immersive and
interactive therapeutic experiences. These platforms adapt the VR scenarios and
activities based on the individual's performance, providing personalized challenges
and feedback. Al algorithms analyze the user's interactions within the VR
environment, enabling therapists to assess progress, tailor interventions, and create
realistic simulations for skill development and functional training.

39



Scientific conference SANUS 2023, Prijedor, June 23"-24%™, 2023

Moreover, wearable devices equipped with Al algorithms offer opportunities for
personalized interventions and adaptive monitoring. For instance, authors like
Boukhennoufa et al. [25] have reviewed the use of Al-powered wearable sensors to
track and analyze movement patterns, physiological data, and adherence to therapy
programs. These devices provide real-time feedback and personalized
recommendations, allowing individuals to monitor their progress, improve adherence,
and adjust their activities accordingly.

The integration of personalized interventions and adaptive learning approaches in
occupational therapy and special education and rehabilitation holds great potential to
optimize therapeutic outcomes and enhance individual progress. By leveraging Al
algorithms, these approaches enable tailored interventions, adaptive feedback, and
individualized skill development.

Communication and Social Interaction Support Systems

Communication and social interaction support systems play a crucial role in
addressing the communication and socialization needs of individuals with
communication disorders, autism spectrum disorder (ASD), and social
communication difficulties. Artificial intelligence (Al)-driven technologies have been
developed to assist individuals in improving their communication skills,
understanding social cues, and engaging in meaningful social interactions. This
section explores several examples of Al-driven communication and social interaction
support systems and highlights their authors, references, specific systems, and the
roles of Al within those examples.

Researchers have developed Augmentative and Alternative Communication (AAC)
systems that utilize Al algorithms to facilitate communication for individuals with
limited or no speech. These systems employ natural language processing and machine
learning techniques to predict and generate text or voice output based on user input
[26]. For instance, the work by Konadl et al. explores the application of Al in
augmentative and alternative communication, examining state-of-the-art techniques
and future trends in the field.

Al-based social robots have shown promise in supporting social skills development.
Equipped with Al algorithms, these robots can perceive and interpret social cues,
engage in interactive communication, and provide social support. They offer
individuals with ASD and social communication difficulties the opportunity to
practice and refine their social skills. Research by Scassellati et al. focuses on the use
of robots for use in autism research, investigating their potential in improving social
interaction skills and social communication in individuals with ASD [27].

Virtual reality (VR) and augmented reality (AR) technologies have also been
integrated with Al algorithms to create immersive environments for social skills
training. These technologies provide individuals with a safe and controlled setting to
practice and develop their social skills. Al algorithms analyze user interactions within
these virtual environments, offering feedback, guidance, and opportunities for social
learning and skill refinement [28]. Bashashati et al. conducted research on brain-
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computer interfaces, exploring the use of VR and AR environments combined with
Al algorithms to create immersive and realistic social scenarios.

Sentiment analysis and emotion recognition technologies driven by Al have been
developed to enhance social awareness and communication. These technologies
utilize Al algorithms to analyze facial expressions, vocal tone, and physiological
signals, providing real-time feedback and support for individuals to interpret
emotional cues accurately. By improving social awareness and emotional
understanding, these Al-driven technologies contribute to more meaningful social
interactions [16].

Collaborative virtual environments leverage Al algorithms to create interactive virtual
agents that engage in social interactions with individuals. These environments employ
natural language processing and emotional intelligence algorithms to understand and
respond to user input, promoting meaningful social interactions and social skill
development. Pelachaud et al. developed the Virtual Interactive Social Agent (VISA)
system, which facilitates social interaction and communication in a virtual setting [29].

Al-driven communication and social interaction support systems, including AAC
systems, social robots, VR/AR technologies, sentiment analysis, emotion recognition,
and collaborative virtual environments, have demonstrated their potential to improve
communication skills, social interaction, and social awareness. By leveraging Al
algorithms, these systems enhance the quality and effectiveness of interventions,
providing individuals with valuable tools to navigate and thrive in social contexts.

Challenges and Ethical Considerations

The integration of artificial intelligence (Al) into occupational therapy and
special education and rehabilitation brings forth various challenges and ethical
considerations. While Al technologies hold immense potential for enhancing
interventions and improving outcomes, careful attention must be given to address the
following challenges and ethical dilemmas. This section explores these issues,
drawing upon relevant research and practical examples.

Data Privacy and Security:

The use of Al relies heavily on collecting and analyzing vast amounts of sensitive
personal data. Ensuring data privacy and security is crucial to protect individuals'
confidential information. Unauthorized access, data breaches, or misuse of personal
data pose significant risks. For example, the implementation of facial recognition
technology in educational settings raises concerns regarding privacy and consent, as
students' biometric data is captured and stored without their explicit consent or
understanding of how their data will be used [30]. Such practices highlight the
importance of robust data protection measures and obtaining informed consent from
individuals to maintain their privacy [31].
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Bias and Fairness:

Al algorithms can be susceptible to bias, leading to unfair outcomes and perpetuating
existing societal inequalities. Prejudices in training data or algorithmic biases can
result in discriminatory decisions. For instance, the biases present in facial recognition
technology can have adverse consequences, such as misidentification or
discriminatory actions based on inaccurate algorithmic judgments [32]. Addressing
bias and ensuring fairness in Al systems require inclusive and diverse training datasets,
regular audits, and ongoing monitoring to mitigate the potential for unfair outcomes
[33].

Transparency and Explainability:

Al systems often operate as black boxes, making it challenging to understand the
underlying decision-making processes. Lack of transparency and explainability can
hinder trust, accountability, and the ability to address errors or biases. This lack of
transparency is particularly concerning in the context of facial recognition technology,
where individuals may not have a clear understanding of how their facial data is being
processed and interpreted [34]. Striving for transparency in Al systems is crucial,
enabling clear explanations of how decisions are reached and providing individuals
with the necessary information to make informed choices [35].

Human-Al Collaboration and Responsibility:

As Al technologies become more pervasive in occupational therapy and special
education and rehabilitation, clarifying the roles and responsibilities of human
practitioners and Al systems becomes crucial. Blindly relying on Al systems without
critical evaluation may lead to errors, misinterpretations, or inappropriate
interventions. It is important to strike a balance between the capabilities of Al and the
expertise and judgment of human professionals. For example, in the case of facial
recognition technology in educational settings, human oversight is essential to ensure
the responsible use of the technology and avoid undue reliance on algorithmic
decisions [36].

Ethical Use of Al-Generated Content:

The use of Al-generated content raises ethical concerns, particularly when it comes to
issues of intellectual property, authenticity, and misinformation. Deepfake technology,
for instance, poses significant ethical dilemmas, as it can create highly realistic yet
fabricated media. The misuse of deepfakes can lead to misinformation, privacy
violations, and reputational damage [37]. Ethical guidelines and regulations are
necessary to ensure responsible and accountable use of Al-generated content,
preventing its malicious or deceptive use.

Addressing these challenges and ethical considerations is essential for the responsible
and beneficial integration of Al in occupational therapy and special education and
rehabilitation. By proactively identifying and mitigating these concerns, practitioners,
researchers, policymakers, and technology developers can foster the development and
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deployment of Al technologies that align with ethical principles and promote positive
outcomes for individuals with disabilities.

Conclusion

The integration of artificial intelligence (Al) in occupational therapy and
special education and rehabilitation holds significant potential to enhance therapeutic
practices and optimize outcomes for individuals with disabilities and special needs.
This scientific review paper has provided a comprehensive analysis of the application
of Al in these fields, highlighting key applications, challenges, and ethical
considerations.

Through the review of References, it is evident that Al-based assessment tools play a
crucial role in accurately evaluating cognitive, physical, and emotional abilities.
Examples such as the Cognitive Assessment and Rehabilitation Environment
(CAREN), Kinect-based Movement Assessment System (KMAS), and Computerized
Dynamic Assessment System (CDAS) demonstrate the power of Al algorithms in
providing objective and personalized assessments.

Al-driven assistive technologies, including robotic devices, smart home systems, and
prosthetic limbs, have shown promise in enhancing independence, mobility, and
quality of life for individuals with disabilities. These technologies adapt to users'
needs, provide personalized support, and enable individuals to engage in daily
activities more effectively.

Personalized interventions and adaptive learning approaches leverage Al algorithms
to tailor interventions according to individual needs and progress. By analyzing
individual data and dynamically adjusting the intervention, these approaches optimize
therapeutic outcomes and promote individualized skill development.

Communication and social interaction support systems powered by Al have the
potential to address the needs of individuals with communication disorders, autism
spectrum disorder, and social communication difficulties. Augmentative and
alternative communication systems, social robots, virtual reality environments, and
sentiment analysis technologies enhance communication skills, social interaction, and
social awareness.

However, the integration of Al in occupational therapy and special education and
rehabilitation also presents challenges and ethical considerations. Data privacy and
security, bias and fairness, transparency and explainability, human-Al collaboration
and responsibility, and the ethical use of Al-generated content are among the key
concerns that need to be addressed to ensure responsible and ethical use of Al
technologies.

In conclusion, Al has the potential to transform occupational therapy and special
education and rehabilitation by enhancing assessment accuracy, personalizing
interventions, promoting independence, and improving social interaction and
communication. By embracing Al technologies while addressing the associated
challenges and ethical considerations, healthcare professionals can optimize care and
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empower individuals with disabilities and special needs to achieve their full potential.
Future research and collaboration between professionals, researchers, policymakers,
and technology developers are essential to harness the full potential of Al in these
fields and ensure its ethical and responsible integration.
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