
   IJAER/ November-December 2025/Volume-14/Issue-6            ISSN: 2278-9677 

 International Journal of Arts & Education Research 
 (Peer-Reviewed, Open Access, Fully Refereed International Journal)             Impact Factor:7.06 
 

Copyright@ijaer.org                                                                                                                               Page  501          

 Role of Artificial Intelligence in the Empowerment 

of Persons with Disabilities 

Dr. Archana Singh, 

Associate Professor, Department of Social Work, Faculty of Arts, Humanities and Social Sciences 

Dr. Shakuntala Misra 

National Rehabilitation University, Lucknow 

 Abstract 

Artificial Intelligence (AI) has emerged as a transformative force in reshaping the lives of Persons with 

Disabilities (PWD) worldwide. This paper presents a comprehensive analysis of the multifaceted role AI 

plays in empowering individuals with visual, auditory, motor, cognitive, and speech-related disabilities. 

Drawing on a systematic review of peer-reviewed studies, market data, and field reports published 

between 2017 and 2023, this research examines how AI-driven technologies—including computer vision, 

natural language processing (NLP), speech recognition, machine learning, brain-computer interfaces 

(BCIs), and robotics—have been deployed across educational, occupational, and healthcare contexts. The 

findings indicate that AI adoption rates among PWD have grown significantly—from an average of 29% 

in 2020 to 57% in 2023—accompanied by measurable improvements in independence, social inclusion, 

and quality of life. Despite these gains, critical barriers persist, including affordability, algorithmic bias, 

data privacy concerns, and limited interoperability of assistive tools. The study concludes with policy 

recommendations aligned with the United Nations Convention on the Rights of Persons with Disabilities 

(CRPD) and calls for inclusive AI design that centers the lived experience of disabled communities. 
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1. Introduction 

Disability is a complex intersection of physical, psychological, social, and environmental factors. 

According to the World Health Organization (WHO, 2023), more than 1.3 billion people—approximately 

16% of the global population—live with some form of disability. This population faces persistent 

systemic inequalities in education, employment, healthcare, and civic participation (United Nations, 

2022). While assistive technologies have historically provided partial remedies, the rapid evolution of 

Artificial Intelligence (AI) presents an unprecedented opportunity to fundamentally reimagine and 

restructure support systems for PWD. 

AI encompasses a spectrum of computational methods—machine learning, neural networks, computer 

vision, natural language processing, and robotics—that enable systems to perform tasks typically 

requiring human intelligence (Russell & Norvig, 2021). When applied to disability contexts, these 

capabilities translate into adaptive screen readers, real-time sign language interpreters, thought-controlled 

prosthetics, predictive text engines, and autonomous navigation aids. The scope and scalability of AI 

exceed previous generations of assistive technology by enabling systems that learn from, adapt to, and 

personalize experiences for individual users (Morris et al., 2020). 

Despite the growing literature on AI and assistive technology, systematic analyses that span disability 

types, technology domains, and geographic contexts remain relatively sparse. This paper addresses that 

gap by synthesizing evidence from empirical studies, market analyses, and policy documents to provide 

a holistic picture of AI's current role and future potential in empowering PWD. The paper is organized 

as follows: Section 2 provides the theoretical framework; Section 3 reviews the literature; Section 4 

details the methodology; Section 5 presents findings organized by disability category; Section 6 discusses 

challenges and ethical considerations; and Section 7 offers conclusions and policy recommendations. 

2. Theoretical Framework 
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This study is grounded in the Social Model of Disability (Oliver, 1990), which locates disability not 

within the individual but in the social, environmental, and institutional barriers that restrict participation. 

Within this framework, AI is conceptualized not merely as a compensatory tool but as a mechanism for 

barrier removal. Complementing this is the Capability Approach (Sen, 1999; Nussbaum, 2006), which 

evaluates human well-being in terms of the freedoms and capabilities people can exercise. From this 

vantage point, AI's value lies in expanding the capability set of PWD—enabling them to communicate, 

learn, move, and participate in ways previously inaccessible. 

A third lens is the Universal Design for Learning (UDL) framework (CAST, 2018), which advocates for 

flexible learning environments that accommodate diverse needs from the outset. AI-powered adaptive 

technologies align with UDL by automatically adjusting content presentation, difficulty levels, and 

interaction modalities to suit individual users. Together, these frameworks form a coherent theoretical 

basis for evaluating not just whether AI technologies work, but whether they genuinely expand human 

freedom and participation for PWD. 

The convergence of these three frameworks suggests that the most impactful AI applications are those 

that are co-designed with disabled users, embedded in inclusive institutional practices, and governed by 

human-rights-based regulatory standards. This tripartite perspective shapes the analytical approach of the 

present study. 

3. Literature Review 

3.1 AI for Visual Impairment 

Computer vision systems have dramatically improved the independent navigation capabilities of visually 

impaired individuals. Kacorri et al. (2017) demonstrated that object recognition systems using 

convolutional neural networks (CNNs) achieved 84% accuracy in real-world indoor navigation tasks 

among blind users. Microsoft's Seeing AI application, launched in 2017, uses AI to narrate the visual 
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world, identifying currency, products, handwriting, and emotional expressions in real time. Studies have 

reported a 68% improvement in task-completion independence among visually impaired users following 

adoption of such tools (Kacorri et al., 2017). 

3.2 AI for Hearing Impairment 

Wald et al. (2021) evaluated AI-powered automatic speech recognition (ASR) systems in academic 

settings and found a 79% improvement in lecture comprehension among deaf and hard-of-hearing 

students when using real-time AI captioning compared to manual note-taking. Google's Live Transcribe 

and Microsoft Azure Cognitive Services have demonstrated word-error rates below 5% in controlled 

environments (Wald et al., 2021). Additionally, deep learning-based sign language recognition systems—

such as SignAll—are bridging the communication gap between deaf communities and hearing 

environments (Bragg et al., 2019). 

3.3 AI for Motor Disabilities 

Robotic exoskeletons and AI-powered prosthetics represent landmark achievements for motor-impaired 

individuals. Pradhan et al. (2018) studied the integration of Amazon Alexa-based smart home controls 

among individuals with spinal cord injuries and found a 74% increase in independent daily living 

activities. Reinforcement learning algorithms embedded in prosthetic limbs by companies such as Össur 

and BionicM enable devices to adapt gait patterns in real time, reducing fall risk by 43% compared to 

conventional prosthetics (Wolff et al., 2021). 

3.4 AI for Cognitive and Learning Disabilities 

NLP-based tools have shown significant promise in supporting individuals with dyslexia, autism 

spectrum disorder (ASD), and intellectual disabilities. Tanveer et al. (2022) found a 55% improvement 

in reading comprehension among students with dyslexia using AI-powered text-to-speech and word 

prediction tools. Co:Writer and Ghotit Real Writer employ machine learning to predict contextually 



IJAER/ November-December 2025/Volume-14/Issue-6                   ISSN: 2278-9677 

 
 

Copyright@ijaer.org                                                                                                                               Page  505          

appropriate word completions, reducing cognitive load for users with language-processing challenges. 

AI-driven social skills training platforms, such as Floreo and Cognoa, use virtual environments to help 

autistic children navigate social scenarios. 

3.5 AI for Speech and Communication Disabilities 

Augmentative and Alternative Communication (AAC) devices enhanced with machine learning have 

transformed expressive communication for individuals with cerebral palsy, ALS, or severe speech 

disorders. Mirenda and Beukelman (2020) reported a 61% improvement in communicative efficiency 

among AAC users when predictive AI algorithms replaced static symbol libraries. Voiceitt, an Israeli 

startup, uses adaptive neural networks to decode non-standard speech patterns, enabling individuals with 

dysarthria to control smart devices through their natural—if atypical—vocal output. 

4. Methodology 

This study employs a systematic literature review methodology guided by the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses) framework (Page et al., 2021). A 

comprehensive search was conducted across six electronic databases: PubMed, Scopus, Web of Science, 

IEEE Xplore, ACM Digital Library, and Google Scholar. Search terms included combinations of 

"artificial intelligence," "disability," "assistive technology," "empowerment," "machine learning," 

"PWD," "inclusive technology," and related terms. 

Inclusion criteria required that studies: (a) were published between January 2017 and December 2023; 

(b) were peer-reviewed empirical studies, systematic reviews, or policy analyses; (c) explicitly addressed 

AI applications for one or more disability categories; and (d) reported measurable outcomes related to 

user function, independence, or quality of life. Studies were excluded if they were conference abstracts 

only, lacked quantitative or qualitative outcome measures, or were not available in English. Following 

deduplication and screening, a final corpus of 87 studies was retained for synthesis. 
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Complementary data sources included market reports from Grand View Research (2023), Assistive 

Technology Industry Association (ATIA, 2023), and policy documents from the United Nations, WHO, 

and national disability agencies. Figures and tables in this paper present synthesized data derived from 

this multi-source corpus. 

5. Findings 

5.1 AI Technology Landscape for Disabilities 

Table 1 presents a taxonomy of major AI technologies deployed across disability categories, illustrating 

the diversity of functional applications and commercially available tools. 

Table 1: AI Technologies and Their Applications Across Disability Categories 

AI Technology Primary Function Disability 

Application 

Example Tools 

Computer Vision Image & scene 

recognition 

Visual impairment 

navigation 

Microsoft Seeing AI, 

OrCam 

Natural Language 

Processing 

Text-to-speech & 

comprehension 

Communication & 

reading disorders 

Google Text-to-

Speech, Speechify 

Speech 

Recognition 

Voice-to-text 

conversion 

Motor & speech 

disabilities 

Dragon 

NaturallySpeaking, 

Voiceitt 

Machine Learning Predictive & adaptive 

models 

Cognitive & learning 

disabilities 

SnapType, Ghotit 

Real Writer 
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Robotics & 

Exoskeletons 

Physical movement 

assistance 

Spinal cord injury & 

motor loss 

Ekso Bionics, ReWalk 

Brain-Computer 

Interfaces 

Neural signal decoding Paralysis & severe 

motor disability 

BrainGate, Emotiv 

  

5.2 Adoption Rates and Technology Reach 

As illustrated in Figure 1, AI technology adoption rates among PWD grew substantially between 2020 

and 2023 across all disability categories. Individuals with visual impairments registered the highest 

adoption rate, increasing from 42% to 71%, driven largely by the proliferation of smartphone-based 

vision AI tools. The lowest—yet still significant—growth was observed among individuals with 

cognitive disabilities (19% to 44%), where trust-building, training needs, and tool complexity present 

additional adoption barriers. 
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Figure 1: AI Technology Adoption Rates Across Disability Types (2020 vs. 2023). Data synthesized 

from ATIA (2023) and Hamidi et al. (2023). 

5.3 Market Growth Trajectory 

The global market for AI-assisted disability technologies has experienced compounding annual growth, 

as depicted in Figure 2. From a market valuation of USD 1.2 billion in 2018, the sector expanded to USD 

7.0 billion in 2023 and is projected to reach USD 25.5 billion by 2028 (Grand View Research, 2023). 

This trajectory reflects both rising consumer demand and increased public-sector investment in inclusive 

technology infrastructure, particularly following the COVID-19 pandemic, which accelerated digital 

adoption across all sectors. 
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Figure 2: Global AI-Assisted Disability Technology Market Growth (2018–2028). Source: Adapted 

from Grand View Research (2023). 

5.4 Comparative Evidence from Empirical Studies 

Table 2 summarizes key empirical studies evaluating AI interventions across disability domains. The 

outcome improvements reported range from 55% (cognitive/reading disabilities) to 79% (hearing 

impairment with real-time captioning), suggesting that AI interventions are most immediately effective 

when they address acute communication bottlenecks with mature, well-trained AI models. 

Table 2: Summary of Empirical Studies on AI Interventions for PWD 

Study / Author Disability 

Focus 

AI Intervention Sample 

Size 

Outcome (% 

Improvement) 

Kacorri et al. 

(2017) 

Visual 

Impairment 

Computer Vision & 

Object Recognition 

120 68% 
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Pradhan et al. 

(2018) 

Motor 

Disability 

Smart Home Voice 

Control (Alexa) 

85 74% 

Mirenda & 

Beukelman (2020) 

Speech & 

Language 

AAC with ML 

Prediction 

200 61% 

Wald et al. (2021) Hearing 

Impairment 

AI-powered Real-time 

Captioning 

150 79% 

Tanveer et al. 

(2022) 

Cognitive 

Disability 

NLP-based Reading 

Assistance 

98 55% 

Hamidi et al. 

(2023) 

Multiple 

Disabilities 

Multimodal AI 

Interface 

310 71% 

  

5.5 Quality-of-Life Outcomes 

Figure 3 presents a radar chart comparing perceived quality-of-life scores across six domains before and 

after AI integration, based on a meta-analytic synthesis of self-report data from 1,100 participants across 

seven studies (Hamidi et al., 2023; Morris et al., 2020; Wald et al., 2021). The most pronounced gains 

were observed in Communication and Expression (2.6 to 4.6) and Independence and Mobility (3.1 to 

4.5), domains where AI has been most actively deployed. Social Inclusion showed a meaningful 

improvement (2.9 to 4.4), reflecting AI's role in bridging communication barriers that historically isolated 

disabled individuals from community life. 
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Figure 3: Perceived Quality-of-Life Improvement Among Persons with Disabilities Before and After 

AI Integration (Scale: 1–5). Synthesized from Hamidi et al. (2023) and Morris et al. (2020). 

6. Challenges and Ethical Considerations 

Notwithstanding the considerable progress documented above, significant structural, technical, and 

ethical challenges impede the equitable realization of AI's potential for PWD. Table 3 organizes these 

barriers with corresponding mitigation strategies. 

Table 3: Key Challenges in AI for Disability Empowerment and Proposed Solutions 

Challenge Description Proposed Solution 
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Digital Divide & 

Affordability 

High cost of AI assistive devices 

limits access for low-income PWD 

Subsidized programs, open-

source AI tools, public funding 

Data Privacy & 

Security 

AI systems collect sensitive 

biometric and health data 

GDPR-compliant frameworks, 

federated learning approaches 

Algorithmic Bias Training data underrepresents 

diverse disability profiles 

Inclusive dataset curation, 

participatory design with PWD 

Limited 

Interoperability 

AI tools often siloed and not cross-

platform compatible 

Standardized APIs and universal 

accessibility protocols 

Low AI Literacy PWD and caregivers lack technical 

knowledge to utilize AI 

Tailored training programs, 

community-based support 

Regulatory Gaps Insufficient legal frameworks 

governing AI in assistive tech 

Policy development aligned with 

CRPD and national laws 

  

6.1 Algorithmic Bias and Representation 

One of the most pressing ethical concerns in AI-assisted disability technology is the systematic 

underrepresentation of disabled users in training datasets. AI systems developed without adequate 

representation of diverse speech patterns, movement profiles, and sensory data tend to perform 

suboptimally—or outright fail—for users whose characteristics deviate from majority norms. Whittaker 

et al. (2019) documented that commercial speech recognition systems exhibited error rates 1.7 to 2.1 

times higher for users with atypical speech compared to neurotypical baselines. Redressing this requires 
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not only more inclusive data collection but also co-design methodologies that position PWD as primary 

stakeholders in AI development (Trewin, 2018). 

6.2 Privacy, Surveillance, and Consent 

AI-driven assistive technologies frequently require access to highly sensitive personal data—including 

biometric signals, health records, location data, and behavioral patterns. Without robust governance 

frameworks, this creates conditions for surveillance, data exploitation, or unauthorized profiling of 

already vulnerable populations (Cofone, 2023). Federated learning—a technique that trains models on 

decentralized data without centralizing personal records—represents a technically viable path toward 

privacy-preserving AI in disability contexts (McMahan et al., 2017). However, legal frameworks such as 

the General Data Protection Regulation (GDPR) must be actively applied and enforced in assistive 

technology markets. 

6.3 Sustainable Access and the Digital Divide 

The cost of cutting-edge AI assistive devices remains prohibitive for the majority of PWD globally, 

particularly in low- and middle-income countries (LMICs) where disability rates are often higher due to 

limited preventive healthcare. Mitra et al. (2021) estimated that fewer than 10% of PWD in LMICs have 

access to any form of assistive technology. Sustainable access requires a multi-pronged approach: open-

source software ecosystems, government subsidy schemes, community-based technology lending 

programs, and international development aid targeting assistive technology infrastructure. 

7. Discussion 

The cumulative evidence reviewed in this study confirms that AI constitutes a genuinely transformative 

force in disability empowerment—not as a technocratic fix, but as a set of capabilities that, when 

appropriately designed and governed, can substantively expand what PWD are able to do and be. The 
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gains documented across visual, auditory, motor, cognitive, and communicative domains are not 

marginal: they represent qualitative shifts in independence, social participation, and human dignity. 

Critically, however, the distribution of these gains is deeply uneven. The most sophisticated AI tools are 

concentrated among users in high-income, digitally connected contexts, while the populations who may 

stand to benefit most—including those in LMICs and individuals with complex or multiple disabilities—

remain underserved. This disparity challenges the field to move beyond proof-of-concept innovation 

toward scalable, equitable deployment. The principles of the CRPD (UN, 2006)—including Article 4 on 

general obligations regarding inclusive technology and Article 9 on accessibility—provide a normative 

foundation for demanding that states and developers prioritize equity in AI. 

The convergence of AI with Internet of Things (IoT) infrastructure, 5G connectivity, and wearable 

computing creates promising conditions for next-generation assistive ecosystems that are more 

integrated, context-aware, and user-responsive than any prior generation of technology. Realizing this 

potential, however, will require sustained investment not only in technical research but in the policy, 

pedagogical, and participatory design infrastructure that makes AI genuinely empowering rather than 

merely available. 

8. Conclusions and Policy Recommendations 

This study has synthesized a broad body of evidence to argue that AI is reshaping the landscape of 

disability empowerment in consequential ways. The following policy recommendations are offered to 

guide stakeholders across government, industry, academia, and civil society: 

First, governments should mandate inclusive AI development standards requiring developers to 

demonstrate disability-inclusive training data and user testing before market approval. Second, 

international development agencies should fund open-source AI assistive technology projects targeting 

LMICs, with special attention to local language NLP and affordable hardware platforms. Third, academic 
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institutions should formalize co-design partnerships with disability communities to ensure that research 

agendas reflect the priorities and values of end users. Fourth, regulatory bodies should apply GDPR-

equivalent data protection standards specifically to assistive AI, with enhanced safeguards for biometric 

and health data. Fifth, educational systems should integrate AI literacy training into support programs for 

PWD and their caregivers, enabling informed and autonomous technology adoption. 

The trajectory of AI development holds profound implications for the realization of disability rights as 

human rights. The choices made now—about who designs AI, whose data trains it, who can afford it, 

and who governs it—will determine whether this technological moment advances or betrays the promise 

of inclusive societies. 
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