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Abstract.  
Assistive Technology (AT) is an adaptive resource designed to promote the inclusion 
and autonomy of individuals with various types of limitations by incorporating 
complex and computerized devices. This assists in enhancing the social and 
interactive participation of people with disabilities and the elderly, whether their 
limitations are physical, auditory, visual, and/or neurodivergent. Alongside this, we 
have technological advancements associated with AT, such as the Internet of Things 
(IoT), robotic assistants, smart homes, among others. Therefore, the research 
objective is to highlight the major technological advancements and their impacts on 
AT device users. The literature was searched in Scopus and Web of Science (WoS), 
and articles focusing on the applicability of technological advancements in AT were 
selected, including artificial intelligence (AI), Alternative and Augmentative 
Communication (AAC) devices, robotic exoskeletons, the Internet of Things (IoT), 
wearable devices, augmented reality, 3D virtual environments, and Brain-Computer 
Interfaces (BCIs). A bibliometric analysis was conducted as the methodological 
procedure to explore, delimit, and assess the relevance of articles in this research area. 
It is evident from this study that sharing knowledge and collaboration between 
research centers, technological industries, and global universities are crucial for 
enhancing AT and developing more adaptable and accessible devices for users, based 
on the gaps found in the literature. The bibliometric analysis applied to the tools 
revealed that the topics of Deep Learning and robotic assistants represent future 
research opportunities with a central focus and limited existing research. However, 
the term 'occupational therapy' showed a tendency towards centrality within AT 
research. 
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1. Introduction 

Assistive Technology (AT) utilizes equipment to support individuals with disabilities in daily 
activities, excelling in areas such as adapted sports [1], aiding tetraplegic veterans [2], inclusive 
education [3], and elderly care [4]. This highlights that AT is not just a tool but a provider of 
significant changes in every society. From dynamic areas in adapted sports to inclusive education and 
compassionate care for the elderly, it serves as a link that promotes equality and opportunity, 
empowering users to live their lives fully.  

The skills acquired through AT, especially in youth, promote autonomy and preparation for the 
future [5][6], contributing to social development and participation [7][8]. The evolution of 
technologies integrates social inclusion, reflecting the transformative impact of assistive devices on 
people's lives, driving autonomy, personal development, and active participation in society.  

AT is applicable in residential environments, facilitating inclusion and improving quality of life, 
and embedding residential environments in technological advancements [9]. Promoting accessibility 
in the workplace, supporting workers with reduced mobility, is vital, making them more competent 
in their relevant functions [10][11]. IoT sensors in AT devices enable health monitoring and smart 
environments [12] [13].  

These measures drive the development of accessible smart homes, promoting autonomy and 
inclusion in society. In summary, innovation in AT is essential to meet the needs of users, ensuring 
their inclusion and autonomy.  

The research aims to highlight technological advancements, innovations, and evolution through 
bibliometric analysis, structuring the article into six sections (introduction, systematic literature 
review (SLR), methodology, results, discussion, and conclusions). 

2. Methods 

The study adopted the methodology of Systematic Literature Review (SLR) to identify, evaluate, 
and synthesize existing evidence in response to a specific research question [14] [15]. A meta-
analysis-based approach was used to identify association rules in keywords [16][17], employing the 
SciMAT tool to map research topics, collaborations, citation analyses, temporal evolution, and term 
co-occurrence [18][19]. The VOSviewer software complemented the process, allowing network 
mapping, co-occurrence analysis, citations, cluster identification, and trends [20][21]. 

In the research, various filters were applied to select relevant articles. Criteria included the 
publication year between 1989 and 2024, document type limited to articles, and English language. 
Additionally, articles were filtered based on relevant keywords, including "Assistive technology," 
"Self-care technology," "Assistive User Interfaces," "Ambient Assistant Living," "Work Assistance 
and adaptive work assistance systems”. The chosen keywords were selected based on their relevance 
to the research topic, aiming to capture a broad range of articles related to assistive technologies. 
These decisions were made to ensure that the study's findings are based on a comprehensive and 
representative sample of the existing literature. 

The methodological procedure applied in this study consisted of the PRISMA protocol. The 
research conducted in October 2023 aimed to analyze the comprehensive state of the art of assistive 
technologies (AT). Initially, articles related to AT were searched in the scientific databases Scopus 
and Web of Science, resulting in a total of 11,317 documents after filtering. Using Mendeley software, 
duplicate articles were removed. Next, the titles and abstracts of the remaining documents were 
analyzed, selecting journals adhering to the theme, with high impact and quartiles 1 and 2, resulting 



   

 

   

 

in 172 relevant documents. These documents were then used in analyses using SciMAT and 
VOSviewer, dividing them into three periods according to the density of academic productivity: 
1989–2006, 2007–2018, and 2019-2024. In SciMAT, articles with the highest h-index were 
considered, while VOSviewer automatically selected the 60% most relevant articles for network 
visualization with descriptors. Finally, the data were observed to provide valuable insights, identifying 
relevant patterns and focusing on specific topics, using keyword co-occurrence graphs, strategic 
diagrams, evolution maps, overlapping maps, and cluster networks. 
 

3. Results 

The historical evolution is portrayed through this "Road map," which demonstrates important 
milestones in the development of AT over time, highlighting significant technological advancements, 
paradigm shifts, and progress in understanding the needs and rights of people with disabilities. This 
representation offers a panoramic view of the historical evolution of AT and serves as a useful tool 
for understanding how the field has progressed towards the goals of inclusion, autonomy, and 
improving quality of life over the years. The historical evolution is depicted through this "Roadmap," 
which showcases significant milestones in the development of AT over time, highlighting 
technological advancements, paradigm shifts, and progress in understanding the needs and rights of 
people with disabilities. This representation offers a panoramic view of the historical evolution of AT 
and serves as a useful tool for understanding how the field has progressed towards the goals of 
inclusion, autonomy, and improved quality of life over the years. 

 

 

Fig. 1: Road Map (Important milestones in the development of AT over time). 



   

 

   

 

The SLR, conducted according to the described methodological procedure, examined the 
documents resulting from data mining. Initially, these were used in VOSviewer, as shown in Fig. 2. 

 

Fig. 2 – Keyword co-occurrence. Adapted by the authors, VOSviewer, 2023 

The application, when analyzing the keywords in the 172 articles, notifies that it will select the 
60% most relevant terms to be included in the analysis; we chose to follow the program's suggestion. 
More frequent terms are positioned more centrally and displayed in warmer colors, while less 
common ones are shown in cooler colors and may be farther from the center, as well as in smaller 
sizes. It highlighted a significant focus on "Workplace" and "Disability," suggesting a growing 
emphasis on the application and study of AT in this context, indicating research related to inclusion 
and the facilitation provided by technologies for people with disabilities, promoting autonomy in task 
execution. The application of the PRISMA result to SciMAT generated graphs illustrating the 
evolution of keywords, highlighting the entry and exit of terms, as presented in Fig. 3. 

 

 



   

 

   

 

Fig. 3 – Overlapping map. Adapted by the authors, SCIMAT, 2023. 

Throughout the temporal periods, there was a significant increase in words related to AT. In the 
first ellipse (1989-2006), there are 1301 words related to AT, remaining at 581 for the next period, 
with a decrease of 720. In the second ellipse (2007-2018), the introduction of 6382 new topics 
occurred, while 5344 were discarded, resulting in 1729 for the most recent period. In the last record 
(2019-2024), 4718 new expressions were added, totaling 6447 related to AT. The decrease in terms 
in the last period suggests a stabilization or refinement in the field of AT, where many fundamental 
technologies have already been explored. This may reflect saturation in certain research topics, 
changes in study trends, or technological advancements that have solidified existing concepts. 

Fig. 4 complements the analysis of Fig. 3, showing the concepts over the same time intervals. 
The connections represented highlight the frequency and strength of use in journals, while the size of 
the spheres indicates the number of documents on each topic. "Ambient Assisted Living" stood out, 
indicating continued interest in this area. There was a decrease in the representation of "Assistive 
Technology," and new terms such as "Deep Learning," "Ageing," and "VR" emerged, reflecting the 
evolution of the field. 
 

 

Fig. 4 – Evolution map. Adapted by the authors, SCIMAT, 2023. 

In Fig. 5, the strategic density and centrality diagram for the period from 1989 to 2006 stands 
out. It was noted that the term "AT" appears less dense and centralized, potentially representing an 
ideal topic for future research in areas that require further exploration and development, possibly in 
emerging technologies or specific aspects that have not yet been fully explored. On the other hand, 
"accessibility" shows significant density in the published articles, while "quality of life" and "e-
learning" demonstrate density regarding the topics described at the time. 



   

 

   

 

 

Fig. 5 – Strategic diagram. Adapted by the authors, SCIMAT, 2023. 

Similarly, as done in Figure 5, the analysis was applied to the Second (2007 – 2018) and Third 
(2019 – 2024) temporal segments. In the second temporal segment, there was an increase in the 
density of citations related to assistive technology (AT), with "microswitches" standing out. In the 
last period analyzed, AT continues to be the densest topic, followed by "ambient assisted living 
technology," while "robot assistant" begins to gain space in published documents. Additionally, the 
topics "ageing" and "deep learning" emerge as promising areas for future research. These insights 
provide a comprehensive view of the evolution and trends in assistive technology research over time, 
with an emphasis on specific areas deserving greater attention and investigation. In Figure 6, frames 
marked with "N/A" mean that word was not found in documents related to AT during the year in 
question. The word "AT," present in 55.44% of the 2419 articles, shows a significant increase of 
452% in the second period. Additionally, new terms have emerged, such as "accessibility," "visual 
impairment," "communications devices," and "robotic assistant."  



   

 

   

 

 

Fig. 6 – Cluster´s network. Adapted by the authors, SCIMAT, 2023. 

   Currently, the word "AT" is connected to all others in 54.30% of the 2405 journals. "Visual 
impairment" stands out, along with "accessibility," "cognitive-assistive technology," "blind-assistive-
technology," and "wearable-assistive-technology," the latter being a new term. Despite the number of 
documents remaining constant, there is an increase in connections between words, indicating a higher 
volume of publications covering similar topics. 

4. Discussion 

            The discussion of the results obtained through trend analysis was conducted. Trends at the 
intersection of technological innovations and assistive technologies indicate a dynamic and promising 
landscape. In the field of assistive technologies, six trends stand out. Firstly, artificial intelligence and 
machine learning have been driving the development of personalized systems, increasingly 
integrating assistive devices with the Internet of Things, providing a more connected experience. 
Additionally, there is a growing adoption of wearable devices, such as exoskeletons and high-
precision sensors, to enhance users' mobility and functionality. Augmented reality and virtual reality 
are increasingly being explored to create simulated environments that benefit training, rehabilitation, 
and daily life for people with disabilities. Interdisciplinary collaborations among professionals in 
engineering, medicine, psychology, and design are crucial for more comprehensive and effective 
solutions, emphasizing the importance of digital accessibility and sustainable considerations in the 
production and use of these technologies. Finally, innovations in communication aim to enhance 
interaction for people with speech, hearing, or vision impairments, incorporating advances in voice 
recognition, sign language, and intuitive interfaces. The mentioned trends reflect the ongoing 
commitment to improving the quality of life for individuals with special needs, seeking autonomy, 
social inclusion, and full participation in society [46][47][48]. Monitoring these directions can guide 



   

 

   

 

future research and developments in the field of AT. In discussing these trends, it is important to 
acknowledge the limitations of this study. One limitation is the reliance on data from selected 
databases (Scopus and Web of Science), which may not capture all relevant literature in the field of 
assistive technologies [49][50][51]. Additionally, the use of specific keywords and filters may have 
biased the selection of articles, potentially excluding relevant studies. Furthermore, the exclusion of 
non-English language articles may have limited the scope of the review. These limitations introduce 
the possibility of selection bias and may affect the generalizability of the findings. Future research 
could address these limitations by expanding the search strategy to include additional databases and 
languages, as well as by using broader search terms to capture a wider range of studies [52][53[54]. 

5. Conclusion 

  The ”Road Map” provides an overview of milestones in the development of AT over time, 
highlighting technological advancements and paradigm shifts. Keyword analysis revealed a growing 
focus on the application of AT in the workplace and disability-related issues, with more frequent and 
relevant terms centered and displayed in warmer colors. There has been a significant increase in the 
number of AT-related terms over the years, although there has been a decrease in the last period, 
suggesting a possible stabilization or refinement in the field. Fig. 4 complemented this analysis, 
highlighting concepts over the same time intervals. “Ambient Assisted Living” emerged as a 
continuous area of interest, while new terms such as “Deep Learning”, “Ageing”, and “VR” have 
emerged, reflecting the evolution of the field. Subsequent strategic diagrams highlighted the 
increasing density and centrality of certain terms over time, indicating potential directions for future 
studies. Changes in keywords over time periods, suggesting a growing interest and publications on 
similar themes. 

The key technological advancements identified in the research encompass areas such as AI, IoT, 
wearable devices, AR, VR, and innovations in communication for people with disabilities. These 
technologies are increasingly integrated into everyday life, benefiting sensitive areas such as adapted 
sports, inclusive education, and elderly care. 

Assistive Technology plays a crucial role in promoting autonomy, especially for young people 
with disabilities, empowering them for adult life. These innovations not only facilitate daily tasks but 
also extend into residential, educational, corporate, and social environments, promoting 
contextualized social practices and improving quality of life. 

Global digital accessibility not only benefits those with disabilities but also contributes to more 
inclusive online environments. Consideration of sustainability in AT production highlights the 
importance of social responsibility and ethical practices. 

Innovations in communication, such as voice recognition and sign language, strengthen 
interaction for people with different abilities, fostering a more inclusive and understanding society. 

These trends at the intersection of technological innovations and AT have the potential to 
positively transform the approach to the needs of people with disabilities, creating a more inclusive, 
accessible, and empowering future for all [55][56]. 

As a future perspective, it is suggested to deepen analysis on the applicability of emerging AT 
in various environments such as the job market, educational centers, health, and sports. Exploring 
perceived benefits by users, their impact on families and the community can provide valuable insights. 
Additionally, investigating the users' learning relationship with these technologies and their impact 
on age and educational attainment would be a promising area for subsequent research." 
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