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I N F O A B S T R A C T

The advent of the digital era has brought significant transformations 
in the health sciences libraries. Health Science Libraries are the hub 
of knowledge, containing huge amounts of medical information 
and play a crucial role in providing access to medical research and 
essential healthcare information. They support researchers, healthcare 
professionals, and patients in accessing critical information that may 
save lives and improve the overall health of individuals and communities. 
As technology continues to revolutionise health sciences libraries, it’s 
crucial that we examine the opportunities and challenges presented 
by AI. In this paper, we’ll explore the impact of AI technology in health 
sciences libraries and how it can improve information management, 
accessibility, and user experience while addressing ethical and data 
security concerns. Moreover, HSL should remain adaptable, staying 
abreast of the latest developments in AI and VR to ensure ongoing 
relevance and effectiveness. In the realm of medical information 
technology, it is often said that great opportunities come with greater 
challenges, so investigating the impact of AI on traditional library 
functions, the potential for enhanced user experiences, and ethical 
considerations. AI has the potential to transform library operations 
and services by increasing efficiency, effectiveness, and innovation. 
By adopting AI technologies, libraries can better serve their users and 
adapt to the changing information landscape. AI has been increasingly 
adopted in libraries, where it has the potential to shape library 
operations and services. So this paper explores the application of AI 
to medical knowledge management discovery and the challenges and 
opportunities that HSL libraries encounter when harnessing AI for 
knowledge management. 
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Introduction 
The emergence of artificial intelligence (AI) and virtual 
reality (VR) technologies presents new opportunities 
for libraries and information centres to provide learning 
experiences. AI can help healthcare staff with a variety of 
duties, including patient outreach, clinical recording, and 
administrative process. AI has the potential to accelerate 
the evidence synthesis process, which is now sluggish and 
expensive, resulting in the use of obsolete and incomplete 
information in decision-making processes. It has a significant 
role in medical information resources and evidence-based 
information. Artificial Intelligence (AI) has emerged as 
a promising tool in the search for effective medical 
information and knowledge in libraries as information 
landscapes continue to transform, libraries face the dual 
challenge of managing huge amounts of information while 
providing efficient access to medical knowledge resources. 
The growth of health systems is having a significant effect 
on academic libraries, and librarians need to understand 
the specific issues related to library collections, budget, 
and technology. To successfully prepare for the integration 
of AI and VR, libraries must engage in needs assessment, 
collaboration, training, and careful planning. Accessibility, 
data privacy, and content acquisition are critical aspects 
that demand attention. AI has transformed healthcare and 
has the potential to fundamentally change the practice of 
medicine. Natural language processing (NLP) and machine 
learning algorithms are two of the most significant ways 
that AI is transforming medical libraries. As supporting 
the analysis of enormous amounts of text data, these 
technologies make it simpler for researchers and librarians 
to locate relevant information rapidly. AI can improve 
library services in several ways, including collection building 
and management, processing, circulation, reference service, 
administration, customisation and retrieval, research and 
scholarship, service quality and innovation, and intelligent 
agents for information search and retrieval. By adopting 
AI technologies, libraries can better serve their users and 
adapt to the changing information landscape.

AI has the potential to transform medical library 
management by automating routine tasks, improving 
information retrieval and management, and enhancing 
user experiences. Medical libraries play a crucial role in 
curating, preserving, and disseminating medical knowledge. 
As libraries adapt to the digital age, they are faced with new 
challenges and opportunities in knowledge management. AI-
enabled chatbots can efficiently respond to user questions 
and offer prompt support, increasing user satisfaction 
levels. AI-enabled intelligent libraries can expedite the 
classification, cataloguing, and recommendation processes, 
giving users effective access to information. Artificial 
intelligence holds the promise of reshaping the field of 

library and information science, bringing about a revolution 
in their operations and the services they offer. The merits of 
AI in libraries encompass efficient handling of information, 
leading to improved user experiences through tailored 
services, automation of repetitive tasks, and enhanced 
decision-making through data analysis. 

Nonetheless, AI in libraries is not without its drawbacks, 
including ethical concerns and biases, the potential loss of 
the human touch and personalised assistance, technical 
hurdles, and worries about job displacement. To make the 
most of AI while mitigating these challenges, HSLs need 
to make thoughtful decisions and strategically implement 
AI. It’s crucial to emphasise the importance of deliberate 
implementation and collaboration between humans and AI 
to ensure the best possible outcomes for library users and 
stakeholders in the future. In embracing these technologies, 
libraries position themselves at the forefront of innovation, 
enriching user experiences, promoting inclusivity, and 
sustaining their roles as vibrant knowledge and community 
centers in the digital era. The future is indeed promising for 
libraries that embrace AI and VR as tools for transformation 
and progress.

Opinions Regarding AI
Bohr and Memarzadeh advocated that there is a lot of 
hope that the use of artificial intelligence (AI) can lead 
to significant advancements in every facet of healthcare, 
including diagnosis and treatment. AI is organised to 
maintain healthcare personnel with a variety of tasks 
from organisational workflow to medical credentials and 
patient outreach as well as dedicated support such as in 
illustration examination, health check device automation, 
and patient monitoring. It is generally thought that AI 
tools will make it easy and improve human effort and not 
substitute the work of physicians and additional healthcare 
personnel as such.1 

McKay et al. stated that medical research databases are the 
collections of health information stored for the purpose of 
research and are an important mechanism by which AI is 
trained on healthcare data. Databases may hold specialised 
patient information and, based on the sort in query could 
hold a wide range of medical information, for example, 
genomic data, e-concern records, and medical descriptions, 
Medical research databases are a significant resource by 
which AI is qualified on health data. Researchers may face 
ethical issues in the application of their jobs, so preventive 
ethical oversight of research applications is essential.2

Giuse et al. advocated an integrated training approach 
that would encourage trainees to develop their education 
plan in a mode that promotes positivity and it would turn 
around the trainees through projects to provide skills and 
thoughtful work processes. A new approach to education is 
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required for health sciences librarians, one that offers them 
a wide range of resources to learn new skills on demand 
and new responsibilities to explore.3

An online client application for library management is 
described by Tundrea; it makes use of machine learning 
(ML) and AI technology to cater to the requirements of staff 
and patrons alike. By utilising multiple functions, such as 
QR code searching to find users or books, the programme 
seeks to streamline the book reservation process and ease 
the workload of library workers.4 Incorporating AI and 
ML technologies into the application presents exciting 
possibilities, enabling librarians to examine readers’ 
preferences, establish an automated recommendation 
system, and procure books that pique readers’ interest. The 
application also provides feedback to publishing houses.

Transforming Information Access and Research 
in Health Sciences Libraries: A New Era
AI has an important role to play in the future of healthcare 
and medical research databases. AI can help in medical 
research by processing various communications and data 
in computers for defining their actions in the future AI, 
and can help the medical fraternity access information 
and research activities, providing information on online 
medical databases in health sciences libraries. Here are 
some ways AI can impact healthcare and biomedical 
research. AI can also help medical libraries provide 
modified services to their medical fraternity by analysing 
customer behavior and preferences, AI can also suggest 
resources that are customised to individual educational 
needs. This can be particularly constructive for medical 
students and early-career research scholars, who may not 
be well-known for the vast collection of resources available 
to them. AI can help libraries manage their collections 
more efficiently, optimise their circulation services, assist 
librarians in providing reference services, streamline their 
administrative tasks, personalise their services, support 
research and scholarship, and improve the quality of their 
services. By providing custom-made recommendations, 
AI can help users find the way to the complex world of 
medical research more efficiently. AI has the potential to 
transform the way medical libraries function, making it 
easier for users to access and engage with the wealth of 
information accessible to them. AI’s ability to personalise 
user experiences, automate tasks, and improve resource 
management complements VR’s immersive educational 
potential and preservation capabilities. Together, they 
redefine how libraries can serve their patrons, making them 
not only repositories of knowledge but dynamic hubs of 
interaction and exploration.5–8 

• AI and VR find diverse applications within health 
sciences libraries. Here are some examples:

• Chatbots for Reference Services: Chatbots can answer 
frequently asked questions, help users navigate the 
library’s resources, and even provide 24/7 support 
health sciences libraries can implement AI-driven 
chatbots to assist users with reference queries.

• Medical Literature Search and Retrieval: AI-powered 
search algorithms can help users find relevant medical 
literature more efficiently. These algorithms can 
understand natural language queries, recommend 
relevant articles, and even predict research trends.

• Medical Training and Simulation: Health sciences 
libraries can offer VR modules that simulate medical 
procedures, anatomy exploration, or patient 
interactions, enhancing the learning experience. VR 
can be employed for medical training and simulations. 

• Natural Language Processing (Cataloguing and 
Indexing): AI technologies can be used to process 
and understand natural language from users, enabling 
them to search catalogues, medical databases, or 
digital resources more efficiently like to automatically 
catalogue and index library materials, reducing the 
workload of library staff and improving the accuracy 
and consistency of cataloguing.9

• Digital Library Search Engines: AI can be used to 
improve the search capabilities of digital library search 
engines by analysing user queries and providing more 
accurate and relevant results.

• Recommendation Systems: AI can be used to develop 
personalised recommendation systems that suggest 
relevant materials to users based on their interests 
and preferences for books, articles, or other library 
resources and enhance user engagement and 
satisfaction.

• Health Monitoring and Wellness Programmes: VR 
meditation sessions, fitness programmes, and stress-
relief experiences can be beneficial. Health sciences 
libraries can offer VR-based wellness programmes that 
promote mental and physical health among users. 

• Collection Management and Cultural Preservation: AI 
can be used to optimise medical collection management 
by analysing usage data and identifying materials that 
are underutilised or outdated. 

• Diagnosis and Medical Imaging: AI can assist in 
diagnosing medical conditions by analysing medical 
images such as X-rays and MRIs. Libraries can provide 
access to AI tools that aid medical professionals in 
interpreting these images accurately.10

• Virtual Tours and Exhibitions: Virtual reality can offer 
virtual tours of medical library spaces or exhibitions, 
enabling users to explore library resources remotely. 
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This can be very useful for outreach efforts with limited 
physical access to the library.

• Data Analysis and Research Support (Text and Data 
Mining): This can help the medical researcher to 
discover relevant information quickly or conduct data 
mining for various purposes. AI can be used to analyse 
large volumes of text and data, enabling researchers to 
identify patterns and trends in the medical literature 
make discoveries, and generate new insights for 
research purposes. 

Enhancing Efficiency in Health Sciences 
Libraries Through the Integration of Artificial 
Intelligence and Virtual Reality 
Here are some key points highlighting how this integration 
can bring about efficiency improvements. Health sciences 
libraries can significantly enhance their efficiency through 
the strategic integration of AI and VR technologies. 

Chatbots for User Support: AI can automate these 
processes, freeing up staff to focus on more strategic and 
creative aspects of library management. AI-driven chatbots 
can offer 24/7 assistance, answering common queries, 
helping users navigate library resources, and providing 
real-time support. 

Enhanced Search and Discovery with Personalised 
Recommendations: AI-powered search algorithms can 
significantly improve the efficiency and accuracy of medical 
information retrieval. With AI-driven chatbots and VR-
based virtual tours, health sciences libraries can extend 
their services to users around the clock, regardless of 
physical location or time zone. Users can find relevant 
resources faster, boosting their research productivity, and 
can analyse user preferences and medical library resource 
recommendations.11

Preservation and Restoration: AI and VR can be used 
to digitise and preserve rare or fragile materials. Virtual 
reality can recreate historical settings, allowing users to 
explore ancient texts and artefacts in a rich, immersive 
environment.

Lifelong Learning and Medical Community Engagement: 
AI can power adaptive learning platforms, helping medical 
students acquire new skills and knowledge. Virtual reality 
can provide immersive training experiences and HS 
libraries can use AI-driven social media and virtual events 
to connect with patrons, fostering a sense of community 
and encouraging participation. Additionally, VR can be 
used to host virtual events and workshops, expanding the 
reach of libraries beyond their physical spaces. Patrons 
can attend lectures, participate in book clubs, or even 
collaborate on research projects, all within immersive 
virtual environments.

Resource Management and Data Analytics: AI can optimise 
resource allocation, helping health sciences libraries 
reduce costs and enhance sustainability and can analyse 
usage patterns and feedback to help libraries make data-
driven decisions about resource allocation, collection 
development, and space utilisation by providing remote 
education and collaborative research. Medical fraternities 
can attend virtual lectures, engage in group discussions, 
and collaborate on projects in a virtual library space.12,13

Incorporating AI and VR technologies into health sciences 
libraries not only enhances efficiency but also expands 
the range of services available to users, ultimately 
contributing to the advancement of healthcare research 
and education. AI and virtual reality have the potential to 
transform medical library operations by improving search 
and discovery, personalising user experiences, automating 
tasks, enhancing user support, preserving and digitising 
materials, and fostering accessibility, engagement, and 
lifelong learning.14 

Challenges and Embracing Opportunities in 
the Integration of AI & VR Technologies within 
the Library 
Technical Challenges and Maintenance: Regular 
maintenance and updates are necessary to keep AI and 
VR systems running smoothly, which can be resource-
intensive. Integrating new technologies with legacy library 
systems can be complex and require careful planning.VR 
systems may require substantial computing power, and 
technical glitches can disrupt user experiences. 

User Resistance: Not all library users may have access 
to VR equipment or be comfortable using AI-powered 
systems, potentially exacerbating the digital divide. Libraries 
must carefully introduce and educate users about these 
technologies. Some patrons may resist the shift to AI-driven 
services, preferring human interaction and traditional 
medical library resources. 

Cost-Effectiveness and Content Licensing with Ethical 
Considerations: Health sciences library staff may require 
extensive training to effectively operate and troubleshoot 
AI and VR systems and the use of AI raises ethical 
questions, such as bias in algorithms and the potential for 
misinformation. Implementing AI and VR technologies can 
be expensive, including initial setup costs, maintenance, and 
staff training. Acquiring VR content and securing licenses 
for AI tools can be complex and costly. 

Despite these challenges, the potential benefits of AI and 
VR in health sciences libraries make it worth exploring their 
implementation. By carefully addressing these challenges, 
libraries can successfully integrate AI and VR technologies 
to enhance their quality services and client experiences. 

A Bright Prospect For The Adoption Of Ai And 
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Vr Implementation
AI can personalise medical learning pathways and VR 
can provide immersive medical educational experiences, 
transforming how students and researchers access and 
engage with information. The implementation of AI and 
VR in health sciences libraries holds tremendous promise, 
offering a bright and exciting future for these institutions. 
AI-driven analytics enable efficient resource management, 
optimising material allocation while reducing costs. Users 
benefit from improved support through AI chatbots, and 
VR creates engaging library environments. Inclusivity 
and accessibility are enhanced through AI’s assistive 
technologies and VR’s diverse experiences. This innovation 
also expands access to vast collections, with AI aiding in 
cataloguing and VR offering remote users virtual tours, 
overcoming geographical barriers. Preservation of rare 
materials is facilitated by AI, ensuring accessibility for 
future generations. Social engagement is fostered by AI-
driven events, strengthening the library’s role as a cultural 
and intellectual hub. AI’s data analysis aids innovative 
research, contributing to academic progress, while AI-
powered platforms support lifelong learning.

In summary, the integration of AI and VR enriches user 
experiences, promotes inclusivity, and sustains health 
sciences libraries as dynamic knowledge and community 
centers in the digital era. Libraries embracing AI and VR 
gain a competitive edge, attracting users and partners, 
and they can collaborate to create shared virtual spaces, 
extending their reach. Data-driven decision-making further 
enhances service quality.13,14

Strategies For Preparing The Integration Of 
Ai & Vr With Health Sciences Library 
Here are some strategies to get ready for this transformative 
process preparing for the integration of AI and VR in library 
operations in health sciences libraries involves careful 
planning and execution. 

Collaboration and Partnerships with Stakeholder 
Engagement: Explore opportunities for collaboration with 
educational institutions, content providers, and technology 
companies to enhance the quality and variety of AI and 
VR resources. Involve library staff, patrons, and other 
stakeholders in the planning process. Gather input from 
different perspectives to ensure that the technology aligns 
with the needs of all users. 

Assessment of Needs and Objectives in Consideration 
Budget and Resource Allocation: Estimate the costs 
associated with implementing AI and VR systems, including 
hardware, software, training, and maintenance. Allocate 
a budget accordingly and secure necessary health care 
resources identify your health sciences library’s specific 
needs and objectives to benefit from AI and VR. What 

are the key challenges you aim to address with AI and VR 
technology? Find out the aims and objectives you want 
to achieve.

Accessibility Considerations and Data Management 
and Privacy: Develop policies and procedures for data 
management, including user data privacy and security. 
Ensure compliance with relevant regulations such as 
GDPR (The General Data Protection Regulation) or CCPA 
(California Consumer Privacy Act) Ensure that AI and 
VR applications are accessible to users with disabilities. 
Implement features like screen readers, voice commands, 
and adaptive interfaces to accommodate diverse needs. 

Content Acquisition and Licencing: Plan how you will 
acquire and manage content for VR experiences and 
AI-powered resources. Secure necessary licenses and 
permissions for digital materials.

Infrastructure Setup: Prepare the physical infrastructure 
required for VR, including the installation of VR equipment 
and the creation of dedicated spaces for impressive 
experiences. Prioritise the projects based on their potential 
impact and feasibility. 

Training and Skill Development with Technology Selection: 
Explore and choose AI and VR technologies that align with 
your library’s goals identify the skill gaps among library 
staff and plan training programmes to equip them with 
the necessary knowledge and expertise to manage and 
support AI and VR systems. 

Long-Term Sustainability and Continuous Improvement: 
Develop a sustainability plan that outlines how the library 
will maintain and update AI and VR systems over time, 
ensuring their continued relevance and functionality.

User Education and Evaluation with Pilot Programmes: 
Establish metrics to measure the impact and effectiveness 
of AI and VR in library operations. Regularly assess and 
refine your implementation based on user feedback and 
performance data. Develop medical educational materials 
and conduct outreach programmes to inform library patrons 
about the new medical technologies, how to use them, and 
the benefits they offer. Conduct pilot programmes to test 
AI and VR technologies in a controlled environment. Gather 
feedback from users and make necessary adjustments 
before full implementation.

Stay Updated on the Latest Developments: Subscribe to 
relevant publications, attend conferences, and participate 
in professional forums to stay informed about the latest 
developments. keep up with the latest techniques, trends, 
and best practices in AI and VR technologies and adapt 
your strategies to incorporate new innovations that can 
benefit health sciences library operations. 

By following these steps and carefully planning for the 
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integration of AI and VR technology, health sciences 
libraries can effectively harness these tools to enhance 
user experiences, expand their offerings, and remain at the 
forefront of innovation in the information and education 
sectors.14 

Conclusion  
AI presents libraries with exceptional opportunities to 
enhance medical knowledge management processes, 
improve user experiences, and gain valuable insights. 
However, it also comes with challenges related to data 
quality, privacy, and ethical considerations. In the ever-
evolving landscape of health sciences libraries, the 
integration of AI and VR stands as both a promising 
opportunity and a complex challenge. In embracing these 
technologies, libraries position themselves at the forefront 
of innovation, enriching user experiences, promoting 
inclusivity, and sustaining their roles as vibrant knowledge 
and community centres in the digital era. The impact of 
digital advancements on health sciences libraries has been 
truly substantial. AI can enhance medical information 
retrieval, automate routine tasks, personalise interactions 
with users, and offer innovative services. Smart health 
sciences libraries equipped with Medical information 
professionals must carefully navigate these challenges 
while harnessing the full potential of AI to maintain their 
mission of serving as invaluable knowledge repositories in 
the digital age. AI technologies can streamline processes 
like cataloguing, classification, and recommendations, 
making it easier for patrons to access information efficiently. 
Nonetheless, implementing AI in libraries presents certain 
challenges and considerations. Ethical concerns, privacy 
issues, and ensuring equitable access to information are 
crucial aspects that need careful attention. In conclusion, 
the integration of AI and VR in health sciences libraries 
has the power to reshape the landscape of healthcare 
information dissemination and education. The opportunities 
are immense, from improving research efficiency to 
enhancing user experiences and well-being. However, to 
fully embrace this transformation, libraries must navigate 
a landscape of challenges, from budgetary constraints to 
ethical considerations. By strategically addressing these 
challenges, health sciences libraries can pave the way 
for a future where cutting-edge technology seamlessly 
supports healthcare research, education, and accessibility. 
These cutting-edge technologies have the potential to 
revolutionise how healthcare information is accessed, 
disseminated, and utilised, offering a wealth of benefits 
to libraries and their users.

Conflict of Interest: None

References 
1. Bohr A, Memarzadeh K. The rise of artificial intelligence 

in healthcare applications. In: Artificial intelligence 

in healthcare. Academic Press; 2020 Jan 1. p. 25-60. 

2. McKay F, Williams BJ, Prestwich G. Artificial intelligence 
and medical research databases: ethical review by 
data access committees. BMC Med Ethics. 2023 Jul 
8;24(1):49. 

3. Giuse NB, Huber JT, Kafantaris SR, Giuse DA, Miller 
MD, Giles DE, Jr Miller RA, Stead WW. Preparing 
librarians to meet the challenges of today’s health 
care environment. J Am Med Inform Assoc. 1997 Jan 
1;4(1):57-67. 

4. Tundrea E. Artificial intelligence in higher education: 
challenges and opportunities. Proceedings of 
INTED2020; 2020. p. 2041-9.

5. Khanzode KC, Sarode RD. Advantages and disadvantages 
of artificial intelligence and machine learning: a 
literature review. Int J Lib Inform Sci. 2020 Jan;9(1):3.

6. Panda S, Chakravarty R. Adapting intelligent information 
services in libraries: a case of smart AI chat bots. Lib 
Hi Tech News. 2020 Feb 15;39(1):12-5.

7. Bajwa J, Munir U, Nori A, Williams B. Artificial 
intelligence in healthcare: transforming the practice 
of medicine. Future Health J. 2021 Jul;8(2):e188-94.

8. Hayani A, Sari EA, Sukiman S. Artifical intelligence 
librarian as Promotion of IAIN Lhokseumawe Library 
in the revolutionary era 4.0. J Robot Control. 2021 
Mar 19;2(2):88-93.

9. De Sarkar T. Implementing robotics in library 
services. Lib Hi Tech News. 2023 Jan 25;40(1):8-12.

10. Asemi A, Ko A, Nowkarizi M. Intelligent libraries: a 
review on expert systems, artificial intelligence, and 
robot. Lib Hi Tech. 2020 Jan 30;39(2):412-34.

11. Gul S, Bano S. Smart libraries: an emerging and 
innovative technological habitat of 21st century. Elec 
Lib. 2019 Nov 18;37(5):764-83.

12. Esq MU. A strategic evaluation of artificial intelligence 
for innovative libraries in the 21st century: the 
components and applications. Inform Horiz Am J Lib 
Inform Sci Innov. 2023 Jul 31;1(5):30-9.

13. Abayomi OK, Adenekan FN, Abayomi AO, Ajayi TA, 
Aderonke AO. Awareness and perception of the 
artificial intelligence in the management of university 
libraries in Nigeria. J Interlib Loan Doc Deliv Electron 
Res. 2021 Apr 20;29(1-2):13-28.

14. Lund BD, Wang T. Chatting about ChatGPT: how may 
AI and GPT impact academia and libraries? Lib Hi Tech 
News. 2023 May 16;40(3):26-9.


