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1. Introduction

Industry 4.0 is grounded on the application of smart technologies. These are Al, big data, and Internet of Things.
They aim at making smarter industrial development. The digital transformation of healthcare is one of the essential
components of the given process. This change refers to the abandonment of offline services and paper records. It trends
to smart diagnosis, distance cooperation and management through data [1]. Alternatively, in the current health care

systems, Al is altering the provision of services. Such technologies as deep learning, wearable devices, cloud computing,
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and natural language processing keep on advancing. Consequently, the application of Al has increased. Al no longer
provides tasks such as diagnosis support or image analysis. It is currently deployed for real-time monitoring, remote
consultations, management, and health intervention [2]-[3]. Simultaneously, telehealth is developing rapidly. This is
elevated by the usage of mobile devices, increased network infrastructure and the increasing health demands of the people.
Following the COVID-19 pandemic, the usefulness of telehealth has been brought into the limelight. It has a significant

role in managing chronic illnesses, population health as well as in healthcare provision in rural locations [4]-[5].

In this context, the combination of Al and telehealth is regarded as a viable solution to the enhancement of access
to healthcare and efficiency in service delivery. It also contributes to health equality. Intelligent consultation systems,
wearable monitoring devices, and personalized intervention models, are some of the tools used in Al-based telehealth.
The purpose of these tools is to ensure the continuous and cost-effective health care delivery to various groups of people
[6]-[8]. Al-based diagnostic instruments in telehealth environments can help generate real-time decisions and more
precise health care in rural and underserved environments. This trend could favor the long-term evolution of the

healthcare systems in the world [7].

As related technologies and applications continue to develop rapidly, a systematic understanding of this area of
related research has become essential. This encompasses its knowledge base, development process, and prospects.
Although the body of research on Al in healthcare continues to grow, existing bibliometric studies rarely examine this
topic in the context of telehealth. As shown in Table 1, previous core bibliometric studies have different focuses on
research focus, data coverage, and analysis dimensions, but all have significant limitations, such as neglecting telehealth
as an independent application scenario [9], being confined to single specialties [11], outdated data coverage [10], and
narrow research scope [ 12], highlighting the necessity of this study. Specifically, some analyses covering studies related
to multimodal data fusion in the Web of Science database from 2014 to 2025 [9], while including dimensions such as
publication trends and collaboration networks, mainly focus on technical-level integration in smart healthcare and do not
define telehealth as an independent application scenario, resulting in the concealment of the practical characteristics of
telehealth across services and populations and failing to reflect the practical value of technology in remote diagnosis and
treatment scenarios; another study including 1,035 articles (2004-2024) [11] is confined to digital health in the single
specialty of vascular surgery, and even though it analyzes research distribution and topic changes, it is difficult to reflect
the interdisciplinary and cross-clinical integration characteristics of Al and telehealth, failing to present the overall
development trend of the field; a further study integrating three major databases [10] has data only up to 2020, failing to
cover the critical stage of rapid telehealth development after the COVID-19 pandemic (2021-2024), and its analysis focus
is on topic grouping and trend identification of information fusion technology, with insufficient attention to practical
dimensions such as clinical application processes and user demand adaptation of telehealth, resulting in limited timeliness
and practical guiding value of the research; additionally, a study focusing on machine learning applications oriented to
disease diagnosis [12] has a data range only covering 2012-2021, and its analysis dimensions are mostly concentrated on

basic attributes such as subject distribution and citation characteristics, without extending to broader telehealth fields
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such as remote monitoring and rehabilitation intervention, making it difficult for the research scope and analysis depth

to support a systematic understanding of this interdisciplinary field.

Table 1. Summary of previous studies

Author Research focus Data Source TDE! Bibliometric Attributes Examined Ref.
& Scope
Chenetal. Al & multimodal Web of 105 - Publication trend [9]
data fusion Science - Top studies
(Smart Healthcare)  (2014-2025) - Journal analysis

- Top countries/regions,
institutions, and authors
- Collaboration analysis
- Top frequently used term and

phrases
- Topic identification and trend
analysis
Lietal. Al & digital health Web of 1,035 - Distribution of publications [11]
(Vascular Surgery) Science - Scientific cooperation
(2004-2024) - Variation of the most active topics
- New trends and developments
Chenetal. Al & Information Web of 351 - Publication trend [10]
fusion Science - Top studies
(Smart Healthcare) PubMed - Source analysis
Scopus - Leading countries/regions, institutions, and
(-2020) authors

- Most used terms, phrases, and keywords
- Identification of topics and trend analysis
- Grouping of topics

Ahsan etal.  Machine learning Web of 102 - Subject Area [12]
& disease Science - Co-Occurrence Network
diagnosis Scopus - Publication by Year
(Smart Healthcare)  (2012-2021) - Publication by Journal
- Publication by citation
- Publication by country
- Publication by author

ITDE=Total documents examined

To fill these gaps, the study conducts a bibliometric analysis and constructs an interdisciplinary knowledge
framework of Al and telehealth to systematically identify the current state of research, academic influence, thematic

structure, research gaps, and future trends in this field. Specifically, this research seeks to address the following questions

(RQs):

RQ1: What are the publication counts and citation counts of research on Al-powered telehealth?
RQ2: Which articles in Al-powered telehealth research have the strongest influence?

RQ3: What are the main research topics in Al-powered telehealth?

RQ4: Which application areas of Al-powered telehealth show the most potential?
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By answering the above research questions, this study supplements the scenario-based analysis dimension missing
in existing bibliometric frameworks and offers actionable insights for key stakeholders: for scholars, it clarifies under-
explored research gaps to avoid homogeneous studies; for medical institutions, it provides service layout and resource
allocation references to optimize telehealth implementation; for healthcare practitioners, it deepens the understanding of
core application scenarios to deliver more targeted patient-centered services; for policymakers, it provides evidence-
based data to optimize telehealth promotion strategies; for system designers, it identifies core technical priorities to align

research and development with clinical and public health needs.

2. Materials and Methods

This study employs a bibliometric approach to systematically analyze the evolution and knowledge structure of
research on Al-powered telehealth. Bibliometric analysis is a well-established quantitative method for examining
scientific literature based on publication and citation data, enabling the identification of research trends, influential
studies, and intellectual structures [13]-[17]. In this study, the analysis is conducted from two perspectives: (1)
performance analysis, which evaluates publication output and citation impact, and (2) science mapping, which explores
research themes, knowledge domains, and application areas. Compared with traditional narrative or thematic reviews,
bibliometric analysis provides a more objective and reproducible framework for understanding the development of a
research field [18]. The methodological procedure follows the four-step framework proposed by Donthu et al. (2021),
including: (1) defining the research objectives and scope, (2) selecting analytical techniques, (3) data collection and

screening, and (4) data analysis and visualization [19].

2.1. Establishing Research Objectives and Scope

The objective of this study is to systematically examine the research landscape of Al-powered telehealth by
developing a comprehensive bibliometric and knowledge structure framework. Specifically, the study aims to analyze
publication trends, identify influential studies, and map the key research themes and application domains within the field.
Given the interdisciplinary nature of Al and telehealth, the scope of this study encompasses a wide range of topics,

including technological development, clinical applications, and healthcare service integration.

2.2. Choice of Analytical Techniques

This study applies two main bibliometric techniques: performance analysis and science mapping. Performance
analysis is conducted to evaluate research productivity and impact based on publication output and citation metrics. In
addition, science mapping is employed to explore the intellectual structure of the field through keyword co-occurrence

analysis, enabling the identification of major research themes and topic clusters.

2.3. Data Collection and Analysis
This section describes the procedures for data collection, screening, and analysis in this bibliometric study. Data

were retrieved from the Scopus database, selected for its comprehensive coverage of peer-reviewed literature and
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compatibility with bibliometric analysis tools. The literature selection process was conducted following the PRISMA
guidelines to ensure transparency and reproducibility in the identification, screening, eligibility, and inclusion of relevant

studies. The overall process and search parameters are illustrated in Figure 1.

)
Topic Al & Telehealth
=
£ v Database: Scopus
é Scone & Coverace Search Field: Article Title, Abstract, and Keywords
o= Vi .
= P & Time Frame: --2025
§ Language: English
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)
A
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—
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Figure 1. Flow diagram of the search strategy [20]

Inclusion Criteria: Literature was included if it addressed the application of Artificial Intelligence (Al)-related
technologies in the medical field (including but not limited to machine learning, deep learning, convolutional neural
networks, federated learning, computer vision, and natural language processing); or focused on the scope of

telehealth/telemedicine (covering mobile health, remote patient monitoring, remote screening and diagnosis, remote
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rehabilitation, the Internet of Medical Things (IoMT), digital health and other related fields); or explored the application,

development, efficacy, or challenges of Al technologies in telehealth-related contexts.

Exclusion Criteria: Literature was excluded if it had no relevance to either Al or telehealth, including basic
technical studies without medical application scenarios such as pure network algorithms, pure encryption protocols, and
pure sensor material research; non-core academic literature including conference abstracts, patents, news reports, popular
science articles, and short commentaries lacking substantial research content; duplicate articles; articles with missing or
incomplete key bibliographic information; as well as literature in other disciplines completely unrelated to the research

theme of Al-powered telehealth.

Search Strategy: To ensure comprehensive and targeted retrieval, a standardized Boolean search string was
constructed, with the search restricted to the TITLE-ABS-KEY field (Article Title, Abstract, and Keywords) in the

Scopus database. The complete and definitive search string is as follows:

TITLE-ABS-KEY (telemedicine OR telehealth) AND TITLE-ABS-KEY (Al OR Attificial Intelligence OR

machine learning OR deep learning OR neural network).

Search Constraints: Strict retrieval constraints were applied to guarantee academic quality and consistency. The
document type was limited to articles and reviews; source type was restricted to journals; language was limited to English;
and the publication time frame was set to cover all available records up to 2025. Literature retrieval was executed and
data were extracted on 3 December 2025. The data for this study were obtained from the Scopus database, recognized as
the largest repository of peer-reviewed scientific publications [21], which facilitates the efficient identification of

research patterns and connections using widely used bibliometric tools (e.g., VOSviewer) [22].

Literature Screening Process: Based on the predefined search strategy and constraints, a total of 654 publications
were initially retrieved from the Scopus database. During the screening process, 227 records were removed based on the
established inclusion and exclusion criteria, including irrelevant studies and records that did not meet the research scope.
The remaining 427 publications were retained for the final analysis. No duplicate records or articles with missing or
incomplete bibliographic information were identified. Accordingly, the final dataset consists of 427 publications, which

were used for subsequent data extraction, analysis, and discussion.

2.4. Conducting Analysis and Reporting Results

Bibliometric analysis was conducted using VOSviewer (version 1.6.20) [23], Scopus analytical tools, and
Microsoft Excel. The analysis includes performance analysis, focusing on publication and citation trends, and science
mapping techniques, particularly keyword co-occurrence analysis. Network visualization was applied to identify
relationships among research topics and to reveal the thematic structure of the field. The results of the analysis are

presented in the following section.
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3. Results

This study presents the research results based on bibliometric content analysis and explains their relationship to
the research questions. Specifically, the research results regarding the number of published papers, influential articles,

and prominent themes correspond separately to the first three questions.

3.1. Publication Trends

To address RQ1, which focuses on publication volume and citation patterns in Al-powered telehealth research,
this study analyzes the annual trends of both publications and citations based on data retrieved from the Scopus database.
The bibliometric dataset includes key information such as publication year, document metadata, and citation counts,

which provide a comprehensive basis for evaluating research development and academic impact [19].
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Figure 2. Total Publications and Citations by Year

Figure 2 presents the annual publication output and citation trends in the field from 2010 to 2025. Overall, the
results indicate a clear upward trajectory in research productivity, accompanied by dynamic fluctuations in citation
patterns. The development of the field can be broadly divided into two phases. The initial phase (2010-2019) is
characterized by relatively low and stable publication activity, reflecting the early stage of exploration in integrating Al
with telehealth. In contrast, the period from 2020 onward demonstrates a rapid increase in publication output, indicating
accelerated research expansion and growing scholarly interest. Notably, the number of publications rose sharply after

2020 and reached a peak in 2024, highlighting the transition toward large-scale development.
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In terms of citation trends, the pattern differs from publication growth. Citations remained relatively stable during
the early years, followed by a noticeable increase starting in 2017 and reaching an initial peak in 2018. After a temporary
decline in 2019, citation counts surged again during 2020-2021, likely driven by heightened global attention to telehealth
during the COVID-19 pandemic. Although citation counts declined after 2021, the continued growth in publication
volume suggests that the field is still expanding, with recent studies requiring time to accumulate citations. Overall, the
findings indicate a shift from early-stage exploration to rapid expansion and increasing research maturity in Al-powered

telehealth.

3.2. Highly Cited Publications

To address RQ2, this study identifies the most influential publications in Al-powered telehealth based on citation
counts, which serve as a widely accepted indicator of scholarly impact [24]. A total of 427 articles were analyzed, and
the top 20 most cited documents are presented in Table 2. The results indicate that the most highly cited studies are
primarily associated with key research areas, including Al-based disease diagnosis, specialized healthcare applications,
and the integration of advanced technologies in telehealth systems. These studies have significantly contributed to
shaping the research direction and intellectual foundation of the field. Notably, a considerable proportion of highly cited
documents were published after 2020, reflecting the rapid expansion of research activity and increased academic attention
in recent years. Furthermore, most of these influential studies were published in high-impact interdisciplinary journals,

highlighting the cross-disciplinary nature of Al-powered telehealth research.

Table 2. Top 20 highly cited publications

No. Authors Year Title Journal Citations Ref.
1 Yildirim et al 2018 “Arrhythmia detection using deep Computers in 727 [25]
convolutional neural network with long Biology and
duration ECG signals” Medicine
2 Al Kuwaitietal. 2023 “A Review of the Role of Artificial Journal of 470 [26]
Intelligence in Healthcare” Personalized
Medicine
3 Lietal. 2021 “Digital technology, tele-medicine and Progress in 462 [27]
artificial intelligence in ophthalmology: Retinal and Eye
A global perspective” Research
4 Guo et al. 2020 “Artificial intelligence in health care: Journal of Medical 317 [28]
Bibliometric analysis” Internet Research
5 Ellahham 2020 “Artificial Intelligence: The Future for American Journal 262 [29]
Diabetes Care” of Medicine
6 Bansal et al. 2022 “Healthcare in Metaverse: A Survey on IEEE Access 261 [30]
Current Metaverse Applications in
Healthcare”
7 da Costa et al. 2018 “Internet of Health Things: Toward Artificial 236 [31]
intelligent vital signs monitoring in Intelligence in
hospital wards” Medicine
8 Chua et al. 2010 “Application of higher order Medical 234 [32]
statistics/spectra in biomedical signals-A ~ Engineering and
review” Physics
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9 Sujith et al. 2022 “Systematic review of smart health Neuroscience 218 [33]
monitoring using deep learning and Informatics
Artificial intelligence”
10 Bokolo 2021 “Application of telemedicine and Health and 173 [34]
eHealth technology for clinical services Technology
in response to COVID-19 pandemic”
11 Lahoura et al. 2021  “Cloud computing-based framework for Diagnostics 169 [35]

breast cancer diagnosis using extreme
learning machine”

12 Hwang et al. 2019 “Artificial intelligence-based decision- Theranostics 167 [36]
making for age-related macular
degeneration”
13 Tan et al. 2022 “Metaverse and Virtual Health Care in Asia-Pacific 166 [37]
Ophthalmology: Opportunities and Journal of
Challenges” Ophthalmology
14 Young et al 2020  “Artificial Intelligence in Dermatology: Journal of 164 [38]
A Primer” Investigative
Dermatology
15  Aminizadeh et 2024 “Opportunities and challenges of Artificial 161 [39]
al. artificial intelligence and distributed Intelligence in
systems to improve the quality of Medicine
healthcare service”
16 Ting et al. 2021 “Artificial intelligence for anterior British Journal of 157 [40]
segment diseases: Emerging applications ~ Ophthalmology
in ophthalmology”
17 Kapoor et al. 2019 “The current state of artificial Survey of 145 [41]
intelligence in ophthalmology” Ophthalmology
18 Guidi et al. 2014  “A machine learning system to improve IEEE Journal of 143 [42]
heart failure patient assistance” Biomedical and
Health Informatics
19 Liu et al. 2020 “A Smart Dental Health-IoT Platform IEEE Journal of 139 [43]
Based on Intelligent Hardware, Deep Biomedical and
Learning, and Mobile Terminal” Health Informatics
20 Bibi et al. 2020 “IOMT-based automated detection and Journal of 134 [44]
classification of leukemia using deep Healthcare
learning” Engineering

3.3. Key Research Topics

To address RQ3, this study identifies the major research topics in Al-powered telehealth through keyword co-
occurrence analysis. Author keywords are widely recognized as indicators of thematic focus, while their co-occurrence
reflects the intellectual structure and evolving trends within a research field [45]. The network visualization is presented

in Figure 3.
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Figure 3. Network visualization mapping with keyword co-occurrence

Using VOSviewer, a total of 5,262 keywords were extracted from the Scopus dataset. After applying a minimum
occurrence threshold of 14, 154 keywords were retained, forming four major clusters with 9,403 links. These clusters
represent the core thematic structure of Al-powered telehealth research. Keywords with larger node sizes indicate higher
frequency, while the links between nodes reflect the strength of their relationships. The analysis reveals several dominant

99 <

keywords, including “artificial intelligence,” “telemedicine,” and “machine learning,” which serve as central nodes
connecting multiple research topics. Their high frequency and strong link strength indicate that they form the conceptual

backbone of the field.

The four clusters can be interpreted as follows. Cluster 1 (red) represents Al-powered telehealth applications,
focusing on the practical implementation of Al techniques in healthcare services, including patient monitoring, healthcare
delivery, and decision-making systems. This cluster also reflects the strong influence of the COVID-19 pandemic, as

indicated by the presence of related keywords.

Cluster 2 (green) highlights Al-powered telehealth technologies, emphasizing the development and application
of advanced computational methods such as deep learning, neural networks, and Internet of Things (IoT). This cluster

represents the technological foundation that enables intelligent healthcare systems.

Page | 78



Jin et al | Evolution, hotspots, and prospects

Cluster 3 (blue) corresponds to research methodologies, including study design, statistical evaluation, and

99 <.

predictive modeling approaches. The presence of terms such as “diagnostic accuracy,” “predictive value,” and “receiver

operating characteristic” indicates a strong focus on validating the performance of Al models in clinical contexts.

Cluster 4 (purple) reflects precision telehealth, focusing on specialized applications such as disease-specific
diagnosis and screening, particularly in areas like ophthalmology and diabetic retinopathy. This cluster highlights the

movement toward personalized and high-accuracy healthcare solutions.

Overall, the results demonstrate that Al-powered telehealth research is structured around four interconnected
themes: application, technology, methodology, and precision healthcare. These themes collectively illustrate the
transition of the field from technological exploration to clinically oriented and data-driven healthcare innovation. In
addition, emerging directions such as mobile health applications, explainable Al, hybrid research methods, and system

scalability suggest promising avenues for future research.

3.4. Future Research Directions
Based on the bibliometric and thematic analyses, several emerging directions can be identified for future research
in Al-powered telehealth. These directions reflect both technological advancements and evolving healthcare demands,

indicating the continued expansion and maturation of the field.

First, the development of Al-powered mobile health (mHealth) applications is expected to become a major research
focus. With the increasing availability of smartphones and wearable devices, future studies may explore how Al can
enhance real-time health monitoring, personalized interventions, and remote patient management in diverse healthcare

settings.

Second, the growing importance of explainable artificial intelligence (XAI) represents a critical direction. As Al
systems are increasingly applied in clinical decision-making, ensuring transparency, interpretability, and trustworthiness
becomes essential. Future research should focus on developing models that not only achieve high accuracy but also

provide clear and interpretable outcomes for healthcare professionals.

Third, the integration of mixed research methods is likely to gain more attention. While quantitative approaches
dominate current studies, combining them with qualitative methods can provide deeper insights into user experience,

system usability, and implementation challenges in real-world healthcare environments.

Fourth, the scalability and reliability of Al-powered telehealth systems remain important challenges. Future
research should address issues related to system robustness, data security, interoperability, and large-scale deployment

across different healthcare infrastructures.
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Finally, the expansion of Al applications into specialized and precision healthcare domains is expected to continue.
This includes disease-specific diagnosis, personalized treatment planning, and predictive analytics, which can further

enhance the effectiveness and efficiency of telehealth services.

Overall, these directions highlight a shift from technology-driven exploration toward patient-centered, reliable,
and scalable healthcare solutions, emphasizing the need for interdisciplinary collaboration in advancing Al-powered

telehealth.

4. Discussion

This study provides a comprehensive bibliometric analysis of Al-powered telehealth research,
highlighting its rapid development, evolving intellectual structure, and expanding application domains. The
integration of artificial intelligence and telehealth has significantly enhanced healthcare accessibility,
optimized resource distribution, and improved clinical decision-making, particularly in remote and
underserved regions. Compared with traditional review approaches, the bibliometric method adopted in this
study enables a more objective and systematic examination of publication trends, citation patterns, and thematic

structures, thereby offering a clearer understanding of the field’s knowledge landscape [48].

From a diffusion of innovation perspective, Al-powered telehealth can be conceptualized as a complex
innovation that evolves across multiple stages of adoption and diverse user groups. Unlike prior bibliometric
studies that often treat Al in healthcare as a homogeneous technological advancement [9,10,12], this study
emphasizes telehealth as a distinct service context with unique adoption barriers, organizational characteristics,
and user needs. Previous research has largely focused on technical integration or single-specialty applications,
thereby overlooking the cross-disciplinary and service-oriented nature of telehealth. As a result, such
approaches provide limited explanatory power for understanding variations in the adoption and diffusion of

Al-powered telehealth across different healthcare settings.

The findings of this study reveal that the development of Al-powered telehealth follows a non-linear and
multi-phase trajectory rather than a simple technology-driven growth pattern. The significant increase in
publications after 2020 reflects a transition from early-stage technological exploration to broader
implementation and integration within clinical workflows. This shift corresponds to the movement from early
adopters to early majority users, where research focus expands from proof-of-concept studies to issues related
to system integration, scalability, and practical deployment. At the same time, the observed divergence between

rapid publication growth and slower citation accumulation suggests that while exploratory research is
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expanding quickly, the development of practice-changing evidence requires longer-term validation through

real-world implementation and multi-center studies.

This study also highlights several limitations in existing bibliometric frameworks. First, by not treating
telehealth as an independent service scenario, prior studies tend to underestimate the influence of contextual
factors such as digital literacy, interoperability, and policy support, which play a critical role in technology
adoption [50]. Second, the exclusion of post-2020 data in earlier analyses results in an incomplete
understanding of the rapid acceleration phase driven by global healthcare disruptions and policy changes. The
COVID-19 pandemic, in particular, acted as a major catalyst by reshaping healthcare delivery models and
accelerating the adoption of telehealth technologies. Third, studies focusing on single clinical specialties fail
to capture the integrative nature of telehealth across multiple domains, including ophthalmology, dermatology,
chronic disease management, and dentistry. Finally, technology-centered analyses often prioritize performance
metrics while overlooking key diffusion attributes such as compatibility, complexity, and observability, which

are essential for translating technological innovation into routine clinical practice.

The analysis of publication and citation trends further confirms the staged evolution of the field. Early
research was characterized by slow growth and limited impact, followed by a period of rapid expansion and
increased scholarly attention in recent years. While publication output has grown significantly, citation patterns
indicate a lag in the consolidation of influential, practice-oriented research. This suggests that the field is still
transitioning from experimental and exploratory studies toward more mature, standardized, and clinically

validated applications.

The examination of highly cited publications indicates that the intellectual core of the field is primarily
shaped by studies focusing on Al-assisted disease diagnosis, specialized healthcare applications, and the
integration of advanced technologies into telehealth systems. These influential works are predominantly
published in interdisciplinary journals at the intersection of computer science and medicine, reflecting the
inherently cross-disciplinary nature of the field. Their emphasis on practical applications and clinical relevance

suggests that future research will continue to prioritize real-world problem solving and translational impact.

Furthermore, the thematic analysis reveals that Al-powered telehealth research is structured around four
interconnected domains: applications, technologies, methodologies, and precision healthcare. These domains
collectively illustrate a shift from technology-oriented exploration toward more patient-centered, data-driven,

and clinically integrated healthcare solutions. Despite these advances, important gaps remain, particularly in

Page | 81



Jin et al | Evolution, hotspots, and prospects

areas related to ethical considerations, data privacy, and healthcare equity, which have not yet received
sufficient attention in the existing literature. Addressing these challenges will be essential for ensuring the

sustainable and responsible development of Al-powered telehealth systems.

5. Conclusions

This study presents a comprehensive bibliometric analysis of Al-powered telehealth research based on
427 publications indexed in the Scopus database from 2010 to 2025. The findings reveal a clear evolutionary
pattern characterized by a transition from early-stage exploration to rapid expansion, with 2020 identified as a
critical turning point. While publication output has increased significantly in recent years, citation patterns
indicate a lag in the consolidation of practice-oriented and high-impact research. The analysis of highly cited
publications shows that the field is primarily driven by studies focusing on Al-assisted disease diagnosis,
specialized healthcare applications, and technology integration. In addition, keyword co-occurrence analysis
identifies four core thematic domains, applications, technologies, research methodologies, and precision

telehealth, reflecting the multidimensional structure of the field.

The main contribution of this study lies in developing a structured and interdisciplinary knowledge
framework for Al-powered telehealth. By incorporating a scenario-based perspective, this study extends
existing bibliometric approaches and provides a more nuanced understanding of how Al technologies are
applied across diverse healthcare contexts. The findings also highlight the shift of the field toward patient-

centered, data-driven, and clinically integrated healthcare solutions.

From a practical perspective, this study offers valuable insights for multiple stakeholders. For healthcare
institutions, it provides guidance for resource allocation and service design; for practitioners, it enhances
understanding of key application scenarios; for policymakers, it supports evidence-based decision-making to
promote equitable access to telehealth services; for system developers, it identifies priorities for designing
accessible and scalable solutions; and for researchers, it highlights underexplored areas such as ethics, data

privacy, and healthcare equity.

Despite its contributions, this study has several limitations. First, the analysis is based solely on the
Scopus database, which may limit the coverage of relevant studies from other sources such as Web of Science
and PubMed. Second, the rapid evolution of Al technologies and emerging telehealth applications may not be

fully captured within the selected time frame. Future research is encouraged to incorporate multiple databases
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and explore emerging topics, including generative Al and advanced clinical applications, to provide a more

comprehensive and up-to-date understanding of the field.

Overall, this study offers a systematic and forward-looking overview of Al-powered telehealth research,
providing both theoretical insights and practical guidance for advancing the development of intelligent and

inclusive healthcare systems.
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