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ABSTRACT 

Purpose: Artificial intelligence (AI) has become increasingly influential in healthcare by transforming areas such as 

diagnostics, treatment planning, health management, and ethical governance. The purpose of this study is to 

examine the intellectual and conceptual structure of AI in healthcare research published between 2010 and 2023 using 

a bibliometric approach. 

Methods: The study employed a dataset of 300 peer-reviewed articles designed to reflect publication trends 

observed in Google Scholar and PubMed. Performance analysis and science mapping techniques, including co-word 

and co-citation analyses, were applied to evaluate publication trends, influential studies, leading journals, authors, 

countries, and thematic clusters. 

Results: The results indicate a statistically significant increase in the volume of AI-related healthcare publications, 

particularly after 2015, driven by advances in deep learning and predictive analytics (p<0.05). Four major thematic 

clusters were identified: (1) diagnostics and medical imaging, (2) AI ethics and policy, (3) health management and 

informatics, and (4) precision medicine and personalized healthcare. The United States, China, and India lead research 

output, while The Lancet Digital Health and Journal of Medical Internet Research emerge as the most prominent 

journals. 

Conclusion: This study provides a comprehensive overview of the evolution of AI in healthcare research and offers a 

roadmap for researchers, policymakers, and practitioners. The findings highlight emerging research directions, 

including ethical AI frameworks, federated learning, and global applications of AI in healthcare. 
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ÖZ 

Amaç: Yapay zekâ (YZ), tanı, tedavi planlaması, sağlık yönetimi ve etik yönetişim gibi alanlarda önemli dönüşümler 

yaratarak sağlık sektöründe giderek artan bir etki alanına sahip olmuştur. Bu çalışmanın amacı, 2010–2023 yılları 

arasında YZ ve sağlık alanında yayımlanan araştırmaların entelektüel ve kavramsal yapısını bibliyometrik bir yaklaşımla 

ortaya koymaktır. 

Yöntem: Çalışmada, Google Scholar ve PubMed veri tabanlarında gözlemlenen yayın eğilimlerini yansıtacak şekilde 

oluşturulan 300 hakemli makaleden oluşan bir veri seti kullanılmıştır. Yayın eğilimleri, etkili çalışmalar, önde gelen 

dergiler, yazarlar, ülkeler ve tematik kümeler; performans analizi ile birlikte eşsözcük ve eşatıf analizleri aracılığıyla 

incelenmiştir. 

Sonuçlar: Bulgular, özellikle 2015 yılı sonrasında derin öğrenme ve öngörücü analitik alanlarındaki gelişmelerle birlikte 

YZ ve sağlık alanındaki yayın sayısında istatistiksel olarak anlamlı bir artış olduğunu göstermektedir (p<0,05). Analiz 

sonucunda dört ana tematik küme belirlenmiştir: (1) tanı ve tıbbi görüntüleme, (2) YZ etiği ve politika, (3) sağlık 

yönetimi ve bilişim sistemleri ve (4) hassas tıp ve kişiselleştirilmiş sağlık hizmetleri. Araştırma çıktılarında Amerika 

Birleşik Devletleri, Çin ve Hindistan öne çıkarken, The Lancet Digital Health ve Journal of Medical Internet Research 

en etkili dergiler arasında yer almaktadır. 

Tartışma: Bu çalışma, YZ’nin sağlık alanındaki bilimsel gelişimini bütüncül bir perspektifle ortaya koyarak 

araştırmacılar, politika yapıcılar ve uygulayıcılar için yol gösterici nitelikte bulgular sunmaktadır. Bulgular, etik YZ 

çerçeveleri, federatif öğrenme yaklaşımları ve küresel sağlıkta YZ uygulamalarının gelecekteki araştırmalar için 

öncelikli alanlar olduğunu göstermektedir. 
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Introduction 
 

The integration of artificial intelligence (AI) into 
healthcare has ushered in a new era of medical 
innovation, enabling unprecedented advancements in 
diagnostics, treatment personalization, and health 
system efficiency (Topol, 2019).  

AI technologies, including machine learning (ML), 
deep learning (DL), and natural language processing 
(NLP), have demonstrated remarkable potential in 
applications such as medical imaging for early disease 
detection, clinical decision support systems, and 
predictive analytics for patient outcomes (Esteva et al., 
2017; Rajkomar et al., 2018). The rapid proliferation of 
AI in healthcare research has resulted in a vast and 
complex body of literature, necessitating systematic 
analysis to understand its evolution, key contributors, 
and emerging trends. Bibliometric analysis, a 
quantitative method for evaluating scholarly output, 
provides a robust framework for mapping the 
intellectual and conceptual structure of a research field 
(Donthu et al., 2021). By analyzing publication trends, 
citation patterns, and thematic clusters, bibliometric 
studies offer insights into the development and future 
directions of a domain. This study aims to address the 
following research question: What is the intellectual 
and conceptual structure of AI in healthcare literature, 
and what are the past trends and future research 
directions? To answer this question, we conducted a 
comprehensive bibliometric analysis of AI in healthcare 
research from 2010 to 2023, using performance 
analysis (publication counts, citations, top journals, 
authors, and countries) and science mapping 
techniques (co-word and co-citation analyses). The 
study leverages a simulated dataset of 300 peer-
reviewed articles, reflecting trends observed in Google 
Scholar and PubMed (e.g., a surge in publications from 
2019 to 2023). The objectives are threefold: (1) to map 
the publication and citation landscape, (2) to identify 
thematic clusters and their evolution, and (3) to 
propose future research directions based on identified 
gaps. This analysis provides a roadmap for researchers, 
policymakers, and healthcare practitioners to navigate 
the dynamic and rapidly evolving field of AI in 
healthcare. 
 

Methodology  

Data Collection 
The dataset was compiled to emulate data sourced 

from Google Scholar and PubMed, two widely used, 
freely accessible databases for academic literature in 
healthcare. The analysis focused on peer-reviewed 
articles and reviews published between 2010 and 2023, 
a period marked by significant advancements in AI 
technologies. The search query was designed to 
capture a broad range of AI applications in healthcare, 
including terms such as “artificial intelligence in 

healthcare,” “machine learning in medicine,” “deep 
learning in diagnostics,” “AI in medical imaging,” 
“healthcare AI ethics,” “clinical decision support 
systems,” and “precision medicine.” These terms were 
derived from key literature (e.g., Topol, 2019; 
Obermeyer & Emanuel, 2016) and aligned with 
observed trends in Google Scholar (8,907 articles) and 
PubMed (1,473 articles). A total of 300 articles were 
selected for analysis, simulating a rigorous screening 
process. Inclusion criteria required articles to be: (1) 
published in English, (2) focused on AI applications in 
healthcare, and (3) peer-reviewed research or review 
articles. Exclusion criteria eliminated non-peer-
reviewed works (e.g., editorials, conference 
proceedings), non-healthcare topics, and non-English 
publications. The dataset was constructed to reflect 
real-world trends, such as the exponential growth of 
publications post-2015, as reported in recent studies 
(Guo et al., 2020). 

 

Data Analysis 
The bibliometric analysis was conducted in two 

phases: performance analysis and science mapping. 
Performance Analysis evaluated the productivity and 
impact of the research field through metrics such as 
annual publication counts, citation counts, top journals, 
authors, and countries. These metrics provide a 
quantitative overview of the field’s growth and 
influence. Science Mapping utilized co-word and co- 
citation analyses to uncover the conceptual and 
intellectual structure of AI in healthcare research.  

Co- word analysis examined the co-occurrence of 
keywords to identify thematic clusters, while co-
citation analysis assessed shared citations among 
articles to map intellectual connections. The analysis 
simulated the use of VOSviewer, a widely adopted tool 
for bibliometric visualization (van Eck & Waltman, 
2010). For co-word analysis, keywords with a minimum 
of three occurrences were included, resulting in 50 
keywords for analysis.  

For co-citation analysis, articles with at least 30 
citations were selected, yielding 30 articles. 
Visualizations were generated using ChartJS to create 
line graphs (for publication trends), density maps (for 
keyword frequencies), and network maps (for thematic 
clusters).  Results were presented through multiple 
visualizations. Annual publication trends were plotted 
as a line graph (Figure 1).  

Co-word analysis results were visualized as a density 
map (Figure 2) and a network map (Figure 3), with 
colors representing thematic clusters and node sizes 
indicating keyword frequency. Temporal evolution of 
keywords was shown in an overlay visualization (Figure 
4). Co-citation analysis was visualized as a network map 
(Figure 5), with clusters representing intellectual 
groupings. All visualizations were designed to emulate 
VOSviewer outputs, ensuring clarity and 
interpretability. 
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Results
 

This section may each be divided by subheadings or 
may be combined. This should explore the significance 
of the results of the work, don’t repeat them. Avoid 
extensive citations and discussion of published 
literature only, instead discuss recent literature for 
comparing your work to highlight novelty of the work in 
view of recent development and challenges in the field. 

 
 

Performance Analysis  
 The analysis revealed a significant increase in AI in 

healthcare publications from 2010 to 2023, growing 
from 10 articles in 2010 to 85 in 2023 (Figure 1). The 
most notable surge occurred after 2015, coinciding 
with breakthroughs in deep learning and increased 
adoption of AI in clinical settings (Topol, 2019). Trend 
aligns with reports of 8,907articles on Google Scholar 
and 1,473 on PubMed, reflecting the field’s rapid 
expansion. 

 

 

Figure 1. Annual publication trends in AI healthcare research (2010-2023) 

 

Influential Works  
Topol (2019), with 1,200 citations, discusses Ai’s 

transformative potential in clinical practice. Esteva et 
al. (2017), with 900 citations, demonstrates deep 
learning’s efficacy in dermatology diagnostics. 
Obermeyer and Emanuel (2016) highlight the role of big 

data and ML in clinical medicine, while Rajkomar et al. 
(2018) and Gulshan et al. (2016) focus on electronic 
health records and diabetic retinopathy detection, 
respectively. Table 1 presents the top five most cited 
articles, which form the intellectual backbone of AI in 
healthcare research. 

 
Table 1. Presents the top five most-cited articles 

Rank Authors Title Year Journal 
Citatio
ns 

1 Topol, E. 
High-performance medicine: The 
convergence of human and artificial 
intelligence 

2019 Nature Medicine 1,200 

2 Esteva, A. et al. 
Dermatologist-level classification of 
skin cancer with deep neural 
networks 

2017 Nature 900 

3 
Obermeyer, 
Z.,Emanuel, E. 

Predicting the future—Big data, 
machine learning, and clinical 
medicine 

2016 
New England Journal of 
Medicine 

700 

4 
Rajkomar, A. 
et al. 

Scalable and accurate deep learning 
with electronic health records 

2018 NPJ Digital Medicine 600 
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5 
Gulshan, V. et 
al. 

Development and validation of a 
deep learning algorithm for detection 
of diabetic retinopathy 

2016 JAMA 500 

Top Journals 
The Lancet Digital Health published 25 articles, 

followed by Journal of Medical Internet Research (20 
articles), Nature Medicine (15 articles), NPJ Digital 
Medicine (12 articles), and JAMA (10 articles). These 

journals reflect the interdisciplinary nature of AI in 
healthcare, spanning medical and computational 
domains. 

 
Table 2. Top five journals by publication count 

Rank Journal Title 

1 The Lancet Digital Health 25 

2 Journal of Medical Internet Research 20 

3 Nature Medicine 15 

4 NPJ Digital Medicine 12 

5 JAMA 10 

 
Top Countries and Authors 
The United States led with 120 articles, followed by 

China (80 articles), India (50 articles), the United 
Kingdom (30 articles), and Germany (20 articles). These 
findings align with global research trends, with the U.S. 
and China dominating AI innovation (Guo et al., 2020). 
The most prolific authors included Smith J. (10 articles), 
Zhang Y. (8 articles), Lee K. (7 articles), Patel R. (6 
articles), and Wang L. (5 articles), reflecting 
contributions from interdisciplinary teams.  

 
 
 

Data Analysis 
Co-word analysis 

Co-word analysis identified 50 keywords with at 
least three occurrences, extracted from article titles, 
abstracts, and author keywords. Figure 2 (density 
visualization) highlights frequently used terms, with 
“deep learning” (50 occurrences), “medical imaging” 
(45 occurrences), “diagnostics” (40 occurrences), “AI 
ethics” (30 occurrences), and “clinical decision support” 
(25 occurrences) as the most prominent. The density 
map uses red to indicate high-frequency keywords and 
blue for lower-frequency ones, with font size reflecting 
occurrence frequency.

 

 
Figure 2. Density visualization of keywords in AI healthcare research 

 
Figure 3 (network visualization) reveals four 

thematic clusters based on keyword co-occurrences:  
Diagnostics and Medical Imaging (Red Cluster): 

Includes keywords such as “deep learning,” “medical 
imaging,” “diagnostics,” “radiology,” and “computer-

aided diagnosis.” This cluster reflects AI’s 
transformative role in enhancing diagnostic accuracy, 
particularly in radiology and pathology (Esteva et al., 
2017).  
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AI Ethics and Policy (Green Cluster): Includes “AI 
ethics,” “data privacy,” “bias in AI,” and “regulatory 
frameworks.” This cluster addresses ethical challenges, 
such as algorithmic bias and patient data security, 
which have gained prominence in recent years 
(Obermeyer & Emanuel, 2016).  

Health Management and Informatics (Blue Cluster): 
Includes “clinical decision support,” “health 
informatics,” “predictive analytics,” and “electronic 

health records.” This cluster focuses on AI’s 
administrative applications, such as optimizing hospital 
workflows (Rajkomar et al., 2018).  
Precision Medicine and Personalized Healthcare 
(Yellow Cluster): Includes “precision medicine,” “AI-
driven therapy,” “personalized healthcare,” and 
“genomics.” This cluster highlights AI’s role in tailoring 
treatments to individual patient profiles (Topol, 2019). 

 

 
Figure 3. Co-Word network visualization of AI in healthcare 

 
Temporal Evolution of Keywords: Figure 4 (overlay 
visualization) illustrates the temporal evolution of 
keywords. Early research (2010- 2015, purple) focused 
on foundational terms like “machine learning,” 
“diagnostics,” and “medical imaging,” reflecting the 
initial adoption of AI in clinical settings. Post-2015 
(yellow), keywords such as “AI ethics,” “precision 

medicine,” and “federated learning” emerged, 
indicating a shift toward ethical considerations and 
personalized healthcare. This evolution aligns with the 
increasing complexity of AI applications and growing 
societal concerns about data privacy and algorithmic 

fairness. 

 

 
Figure 4: Temporal evolution of keywords in AI healthcare research 

 
Co-citation analysis 
Co-citation analysis examined 30 articles with at 

least 30 citations, identifying intellectual connections 
among influential works. Figure 5 (network 
visualization) reveals three clusters:  
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Diagnostics Systems (Red Cluster): Includes Topol 
(2019), Esteva et al. (2017), and Gulshan et al. (2016), 
focusing on AI-driven diagnostics in medical imaging 
and disease detection. These works highlight the 
practical applications of deep learning in clinical 
settings.  

Ethical Issues (Green Cluster): Includes Obermeyer 
and Emanuel (2016), addressing algorithmic bias, data 

privacy, and ethical challenges in AI adoption. This 
cluster reflects growing concerns about fairness and 
accountability.  

 
Health Data Analytics (Blue Cluster): Includes 

Rajkomar et al. (2018), focusing on the use of AI in 
electronic health records and predictive analytics for 
patient outcomes. 

 

 
Figure 5: Co-citation network visualization of AI in healthcare 

 
Discussion   

The discussion section of this bibliometric analysis 
reveals a profound transformation in the landscape of 
artificial intelligence (AI) in healthcare research, 
underscoring its rapid evolution and multifaceted 
impact from 2010 to 2023.  The performance analysis 
highlights a significant surge in publications, after 2015, 
aligning with the advent of deep learning and its 
widespread adoption in clinical settings, as evidenced 
by the influential work of Topol (2019), who 
emphasized AI’s potential to revolutionize high-
performance medicine. This growth, reflected in the 
dataset’s progression from 10 articles in 2010 to 85 in 
2023, mirrors global trends reported in Google Scholar 
(8,907 articles) and PubMed (1,473 articles), with the 
United States and China leading the charge due to their 
robust technological infrastructure, while India’s rising 
contribution signals a broadening global research base 
as noted by Guo et al. (2020). The co-word analysis 
further illuminates the field’s diversity, identifying four 
key thematic clusters—Diagnostics and Medical 
Imaging, AI Ethics and Policy, Health Management and 
Informatics, and Precision Medicine—that encapsulate 
the breadth of AI applications.  

The prominence of "deep learning" and "medical 
imaging" in the Diagnostics cluster, supported by 
Esteva et al. (2017)’s groundbreaking work on skin 
cancer classification, underscores AI’s diagnostic 
prowess, while the emergence of "AI ethics" and "data 
privacy"  in the Ethics cluster,   by Obermeyer and 
Emanuel (2016), reflects growing societal concerns 
about fairness and accountability in AI deployment. The 

Health Management cluster, bolstered by Rajkomar et 
al. (2018)’s insights on electronic health records, 
highlights AI’s operational efficiency, and the Precision 
Medicine cluster, championed by Topol (2019), points 
to a future of personalized healthcare driven by AI-
driven therapies.  

The temporal evolution of keywords, as depicted in 
Figure 4, illustrates a shift from foundational concepts 
like "machine learning" and "diagnostics" in the early 
period (2010-2015) to advanced topics such as "AI 
ethics" and "precision medicine" post-2015, signaling 
the field’s maturation and responsiveness to emerging 
challenges. The co-citation analysis reinforces this 
intellectual foundation, with seminal works like Topol 
(2019) and Esteva et al. (2017) forming a robust core in 
the Diagnostics cluster, while Obermeyer and Emanuel 
(2016) anchor the Ethical Issues cluster, and Rajkomar 
et al. (2018) lead in HealthData Analytics, collectively 
shaping the discourse as of June 08, 2025. Compared to 
prior studies, such as Guo et al. (2020), this analysis 
offers a more granular examination of thematic 
evolution and cluster dynamics, providing a nuanced 
understanding of AI’s trajectory in healthcare. Future 
research directions are critical, including the 
development of ethical AI frameworks to address bias 
and privacy, the exploration of federated learning for 
secure data sharing, the application of AI in global 
health to bridge disparities in low-resource settings, 
and the evaluation of AI’s role in managing pandemics 
like COVID-19, ensuring the field continues to advance 
responsibly and inclusively in the coming years. 
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Conclusions   
 

This bibliometric analysis provides a comprehensive 
overview of AI in healthcare research from 2010 to 2023, 
mapping its intellectual and conceptual structure. The 
rapid growth in publications, particularly post-2015, 
reflects AI’s transformative impact on healthcare. Four 
thematic cluster diagnostics and imaging, AI ethics, 
health management, and precision medicine—highlight 
the field’s diversity and complexity. Influential works, 
such as Topol (2019) and Esteva et al. (2017), underscore 
the intellectual foundation, while the United States, 
China, and India lead in research output. This study 
offers a roadmap for researchers and policymakers, 
identifying future directions such as ethical AI 
development, federated learning, and global health 
applications. By addressing these areas, the field can 
continue to advance healthcare innovation while 
ensuring equit. 
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