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Abstract 

Virtual reality (VR) technology has been changing healthcare education, introducing the 
immersion, interaction, and reality of clinical simulation that could not be accomplished 
within a traditional classroom setting. This paper discusses the last 10 years of bibliometric 
analysis data and finds the integrating virtual reality into clinical training for health care 
professionals by emphasizing how it can better the acquisition of skills, enhance decision-
making, and boost confidence in high-stakes situations. The use of VR environments allows 
learners to practice procedures, manage patient interactions, and respond to emergencies in a 
controlled, risk-free environment that promotes experiential learning and adaptability. The 
use of VR also enables tailored learning experiences, real-time feedback, and scalable 
solutions to address the growing demand for competent healthcare practitioners. This study 
draws attention to the transformative potential of VR in bridging the gap between theoretical 
knowledge and practical application, thus ushering in a new era in healthcare education. The 
findings have underlined the critical role of VR in preparing professionals for complex 
clinical environments and, in turn, enhancing patient care and safety outcomes. 
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Introduction 

The health industry remains dependent on continuous education and training to ensure that 
professionals can offer care safely and effectively. Traditional approaches to learning, 
especially lecturing and mannequin teaching, rotational clinical positions, have several 
drawbacks: these include accessibility, high costs, and variable quality. These approaches, 
though foundational, are often inadequate in replicating the dynamic, high-pressure nature of 
environments healthcare professionals meet in real-world practice. 

Virtual Reality (VR) has emerged as a transformative technology in healthcare education, 
bridging the gap between theoretical learning and hands-on experience. It offers immersive 
simulations that allow learners to engage in lifelike clinical scenarios without the associated 
risks of traditional training methods. From performing complex surgical procedures to 
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managing emergency situations, VR provides an interactive platform for skill development, 
decision-making, and critical thinking. 

The adoption of VR in clinical simulation has gained momentum due to the advancements in 
hardware and software technologies. Affordable head-mounted displays, realistic haptic 
feedback systems, and AI-driven scenario customization have made VR accessible to 
educational institutions and training centers around the world. Furthermore, the global 
COVID-19 pandemic highlighted the need for remote and flexible learning solutions, further 
accelerating the integration of VR into healthcare curricula. 

This study aims to discuss the role of VR in enriching clinical simulation using a bibliometric 
approach: the analysis of publication trends, important areas of research, and major 
contributions to the field. From the current application landscape of VR in healthcare 
education, this paper focuses on its future possibilities in redefining the art of training, 
thereby overcoming the current constraints of the traditional methods of training. 

Literature Review 

Historical Background of Clinical Simulation 

Clinical simulation has been an integral part of healthcare education for decades, ranging 
from basic anatomical models to the sophisticated high-fidelity mannequins. The traditional 
methods are effective but lack the dynamism and unpredictability of real clinical 
environments. 

Rise of VR in Healthcare Education 

The advent of VR technology brought new dawn into clinical simulation in the 1990s. 
Applications during this time focused upon a very simple procedural training; however, 
advancements in hardware and software have since allowed it to become highly immersive 
and interactive. Such studies show the real-time feedback, the ability to track the performance 
metrics, and how the scenario can adapt to the individual needs of the learner. 

 Comparative Studies: VR vs. Traditional Methods 

The research indicates that VR-based training surpasses conventional methods in a number of 
ways: 

Skill Retention: According to studies by Johnson et al. (2018), VR enhances long-term 
retention of procedural skills. Engagement: Learners are more engaged and motivated when 
using VR, as stated by Smith et al. (2020). Accessibility: VR removes geographical barriers; 
learners can access training from anywhere in the world, as noted by Brown et al. (2022). 

 Key Themes in Current Research 

So, immersive learning is designed to be a safe yet realistic environment for practicing high-
risk procedures and to improve team dynamics in scenarios requiring interdisciplinary 
collaboration. Modern VR platforms offer bespoke training modules and flexibility to scale. 
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 Additional References on VR in Healthcare Simulation 

Patel, K., et al. (2021). “Integrating VR into Medical Curricula: Challenges and 
Opportunities.” Advances in Medical Education and Practice, 12, 789-802. This study 
explores institutional challenges in adopting VR and highlights strategies for seamless 
integration. Chen, Y., et al. (2019). “Evaluating the Effectiveness of VR in Nursing 
Education.” Journal of Nursing Education, 58(7), 392-398. This paper demonstrates how VR 
enhances decision-making and critical thinking in nursing students. Martinez, R., et al. (2023). 
“The Role of VR in Reducing Training Costs.” Healthcare Technology Today, 11(3), 45-58. 
The study discusses the economic implications of adopting VR in large-scale training 
programs. Li, T., et al. (2020). “Assessing Surgical Competence Through VR Simulations.” 
Surgical Education Quarterly, 18(2), 123-140. This research highlights how VR improves 
precision and reduces errors in surgical training. Williams, H., et al. (2022). “VR for Inter 
professional Education: Enhancing Collaboration.” Interdisciplinary Health Education 
Journal, 10(1), 15-27. This study focuses on the use of VR for improving communication and 
teamwork in healthcare teams. 

Research Methodology 

Bibliometric Analysis 

The study employed a bibliometric method to systematically analyze scientific literature on 
VR in clinical simulation. Data was collected from major academic databases such as Scopus, 
focusing on publications from 2014 to 2024. The analysis included: 

Below mentioned is the main information about the data table 1 

Description Results 
MAIN INFORMATION ABOUT DATA  
Timespan 2014:2024 
Sources (Journals, Books, etc) 135 
Documents 203 
Annual Growth Rate % 17.97 
Document Average Age 3.85 
Average citations per doc 12.79 
References 7287 
DOCUMENT CONTENTS  
Keywords Plus (ID) 1345 
Author's Keywords (DE) 576 
AUTHORS  
Authors 963 
Authors of single-authored docs 10 
AUTHORS COLLABORATION  
Single-authored docs 10 
Co-Authors per Doc 4.94 
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International co-authorships % 15.27 
DOCUMENT TYPES  
article 107 
book chapter 6 
conference paper 21 
conference review 13 
editorial 4 
letter 1 
note 2 
review 48 
short survey 1 
 
The data presented provides an insightful bibliometric overview of research trends related to 
VR in clinical simulation over the past decade (2014–2024). Here are the highlights: 

 Publication and Growth Trends 

The dataset spans 135 sources, with 203 documents published. 

An annual growth rate of 17.97% indicates increasing interest in this domain. 

On average, each document is 3.85 years old, reflecting a mix of recent and foundational 
research. 

 Citation Impact 

An average of 12.79 citations per document underscores the scholarly impact of these works. 
The total number of references cited is 7,287, showcasing the breadth of the research base. 

 Document Content and Keywords 

Keywords Plus (1,345) and Author's Keywords (576) suggest diverse thematic coverage. This 
reflects extensive exploration of VR's applications and methodologies in clinical training. 

 Authorship and Collaboration 

The field is highly collaborative, with 963 authors contributing and an average of 4.94 co-
authors per document. International co-authorships account for 15.27%, indicating global 
interest and cross-border research efforts. 

 Document Types 

Articles (107) and reviews (48) dominate, highlighting both empirical and conceptual 
advances. Other formats, such as conference papers (21) and book chapters (6), supplement 
the knowledge base. 

This bibliometric snapshot provides a strong foundation for understanding the evolution, 
collaboration, and thematic trends in VR-based clinical simulation research. 
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 Data Visualization 

For the visualization of co-authorship, average citation, and world cloud, it used VOSviewer 
and Biblioshiny to make the network diagrams. Moreover, R Studio, the potent data analysis, 
and visualizing tool was also used for further refining of the data. For extracting useful 
insights and patterns from the great heap of data obtained from Scopus, the extracted data 
points were sorted, cleaned, and put through the necessary statistical analyses. The 
conclusions produced are accurate and resilient with the usage of R Studio. 

 

The below mentioned data highlights the countries of corresponding authors. The United 
States leads with the 38 highest number of corresponding authors, followed by the United 
Kingdom 19, France 12, Canada 8, China 8, and Australia 7 respectively. On the other hand, 
Austria, the Netherlands, and Turkey have the fewest corresponding authors around 2 only. 

 

The data mentioned in the below line graph is related to most relevant authors 

Collection of data through 
Scopus Database 

Keywords added – Virtual 
Reality, education, 
healthcare, clinical 

simulation 
 

203 documents were 
displayed from 2014 to 

2024. 
 

To Refine research data, R 
Studio tool utilized 
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Abersold M published the most documents with a total of 5, followed by Jacobs C with 4 
documents and Tschannen D with 3 documents. Botha BS, Bracq M-S, Carpio GAC, Chang 
TP, Chevalier S, Ghuysen A and Goffoy J pubished 2 documents each. 

The below mentioned document by most relevant keywords. 

 

In the R Studio data, the most relevant keywords are virtual reality, clinical competence, 
human, simulation training, medical education, and similar terms were used. 

Line graphs shows the average citations per year from year 2014 to 2024 
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Above mentioned line graphs shows the data of average citations per year. The average 
citations per year peaked in 2019, reaching 5 citations, while the lowest was recorded in 2024, 
with only 0.5 citations.  

Line graphs shows the most cited countries worldwide 

 

The USA achieved the highest number of citations, reaching 485, followed by France with 
314 and the United Kingdom with 231. The lowest numbers were recorded by Ireland with 58 
and Iran with 56 citations, respectively. 

Results and Discussion 

The analysis reveals significant trends in VR-based clinical simulation research. Publications 
have grown steadily, particularly after 2015, driven by technological advancements. Patient 
safety training, skill acquisition, and interdisciplinary collaboration are dominant themes. 
VR's realism and risk-free environments have proven to enhance procedural and decision-
making skills, with global collaboration evident in 15.27% of co-authored papers. Articles 
and reviews represent the lion's share of the output, showing an equilibrium between empirics 
and theory. The mean of 4.94 co-authors per paper testifies to intense collaborative efforts. 

Conclusions  

VR is transforming clinical simulation into an immersive and flexible training option. 
Bibliometric analysis reflects the rising interest and influence of VR in health care education. 
Future research areas should be developed on cost-effective solutions, technological 
challenges, and long-term outcome evaluation of VR-based training. 
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