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Abstract  

The integration of artificial intelligence (AI) in public health education presents both transformative  

opportunities and complex challenges. AI enhances learning through personalised instruction, virtual  

simulations, supports decision-making, and improves large-scale data-based analytics. These  

innovations can enhance knowledge acquisition, clinical reasoning, and skill acquisition. The revolution  

of AI in public health supports public health surveillance and epidemiological research. However, the  

use of AI also faces significant barriers. Complex challenges include limited integration into curricula,  

inadequate faculty training, limited digital infrastructure, ethical issues related to data privacy, and  

unclear policies. These barriers have the potential to hinder the safe and effective use of AI in healthcare  

education, although most current research remains exploratory in nature. There is widespread agreement  

that AI should complement, not replace, educators or clinical assessors. Therefore, balanced and  

evidence-based integration of AI is crucial. This approach will ensure the development of healthcare  

professionals who are not only technically competent but also adaptive, reflective, and prepared to  

navigate the dynamics of future healthcare delivery. Artificial intelligence (AI) is reshaping healthcare  

and public health education, underscoring the importance of AI literacy, an innovative mindset, and 

digital competency. Studies show that there are limited AI education programs, inadequate preparedness  

among public health experts, and policy or ethical barriers, underscoring the importance of a balanced,  

evidence-based integration for adequate delivery by public health institutions.  

Keywords: Artificial Intelligence, Digital Technology, Healthcare Education, Personalised Learning, 

AI  Literacy  
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Introduction  

Artificial intelligence (AI) is transforming public health education by reshaping how teaching, learning,  

and professional training are delivered (1-20). In recent years, AI has evolved from a theoretical  

innovation into a practical tool that directly enhances instruction, student engagement, and analytical  

thinking within the field of public health. The central argument of this paper is that integrating AI into  

public health education can significantly improve both teaching quality and learning outcomes. AI  

powered adaptive learning platforms, for instance, provide interactive and personalised instruction that  

helps students connect theoretical knowledge with real-world public health challenges (2, 3, 4). By  

tailoring content and pacing to individual needs, these systems facilitate a deeper understanding of key  

topics, such as epidemiology, biostatistics, and population health management (5, 6).  

Beyond instructional benefits, AI also supports educators by automating time-consuming administrative  

tasks, such as grading, attendance tracking, and progress monitoring (8, 5, 16). This allows instructors  

to focus on mentorship and meaningful interactions with students. Through advanced data analytics, AI  

can identify learning patterns and areas where learners may be struggling, enabling early and targeted  

intervention (6, 17). These data-driven insights enhance academic performance and encourage  

collaborative learning environments through intelligent discussion platforms and group project  

recommendations (14, 18, 19). As a result, the learning experience becomes more dynamic, inclusive,  

and responsive to student needs (8). Moreover, by streamlining academic workflows, AI contributes to  

a more efficient educational structure that promotes both student engagement and institutional  

effectiveness.  

However, despite these clear advantages, integrating AI into public health education presents challenges.  

Concerns about data privacy, cybersecurity, and the ethical handling of sensitive health information are  

prominent (11, 12, 20). Many institutions also face barriers, including limited infrastructure, high  

implementation costs, and unequal access to digital tools, which can exacerbate existing educational  

inequalities (12, 13, 21). Additionally, faculty members often lack adequate training in AI literacy and  

digital pedagogy, which can hinder the effective adoption of AI (2, 4, 15). These limitations highlight  

the need for strategic investment, policy development, and faculty upskilling to ensure that AI  

technologies are used safely and equitably within educational contexts.  

In addition to administrative and ethical considerations, AI-powered simulations and predictive models  

have introduced new ways for students to engage with real-world public health scenarios. For example,  

AI-based virtual environments allow learners to simulate disease outbreaks, test policy interventions,  

and analyse population-level data without exposing individuals to harm (6, 7, 9, 20). Through immersive  

learning experiences such as virtual and augmented reality, students gain practical skills in health  

surveillance, emergency response, and epidemiological decision-making. These technologies strengthen  

analytical reasoning and enhance preparedness for addressing complex health crises (9). As AI continues  

to evolve, its role in public health education extends beyond classroom learning—it helps shape  

professionals who are adaptable, reflective, and ready to manage the multifaceted challenges of global  

health (16, 20).  

Ultimately, the integration of AI in public health education represents a pivotal step toward modernising  

the training of future public health leaders. While technological and ethical barriers remain, the potential  

benefits—ranging from improved knowledge retention to enhanced decision-making—are substantial.  

Effective and responsible adoption of AI can bridge the gap between theoretical instruction and real  

world application, fostering a workforce capable of applying innovation to protect and improve  

community health. By embracing AI thoughtfully and ethically, public health institutions can ensure that  

education remains not only technologically advanced but also equitable, human-centred, and aligned  
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with the evolving needs of global health systems (11, 12, 21)  

Meaterial and Methods  

Material (instruments and analysis techniques)  

This study using various academic references and secondary data focused on the application of Artificial  

Intelligence (AI) in public health education. This includes peer-reviewed scientific journals, reports, and  

conference papers published between 2020 and 2025. The primary focus is on the use of AI to improve  

digital literacy, public health learning, and policy development (5, 12, 13). Literature sources were  

retrieved from PubMed, Scopus, ScienceDirect, SpringerLink, and Google Scholar using keywords such  

as "artificial intelligence," "public health education," "digital transformation," and "AI literacy." The  

collected data were then analyzed using thematic synthesis methods to identify trends, challenges, and  

benefits of AI integration in the context of community health promotion, data-driven policymaking, and  

strengthening public health capacity (8, 6).  

Method  

Based on frameworks from previous studies (5, 8). The process included finding, sorting, and examining  

research papers about how AI is used in public health education. The selected articles met specific  

criteria, focusing on relevant, clear methods, and AI applications that help improve digital skills,  promote 

health, and support learning driven by data (12, 13). The researchers analyzed the data using  a thematic 

method, following (6) looking at three main points: how AI learning tools are adopted, their  effects on 

learning results, and challenges like ethical issues and infrastructure problems (11, 3, 12). Combining 

these studies gave a broad understanding of how AI supports innovation in education and  helps build 

skills for public health students and workers.  

Results and Discussions  

Results  

This article uses data tables to facilitate readers' understanding by summarising and reviewing journal  & 

article references. This data presents the final results regarding the impact of AI on entering the world  of 

health education, particularly in public health education. It contains the article sources, methods, and  

refinement.  

Table 1. Result of Reviewed References 

Article Source Methods Analysis and Synthesis Refinement 

Wang, J., & Li,  
J. (2024) 

Narrative   

review 

Artificial intelligence is  considered 
a key factor in  driving innovation in 
public  health education, but in order 
for  it to be implemented effectively,  
comprehensive ethical  guidelines 
and strong  institutional readiness 
are  required. 

Adopt clear ethical  
standards, provide training 
for teaching staff on artificial  
intelligence, and promote  
equal access to artificial  
intelligence suported  
educational tools. 



International Conference on Healthcare Safety and Health Education (InSight 2025)  
23-24 October 2025 
Universitas Muhammadiyah Prof.Dr. Hamka 
 

 

Feigerlova E, et  
al (2025) 

Systematic   

review 

Artificial intelligence has been  
shown to significantly enhance  
learning outcomes, particularly  
through the use of adaptive  learning 
technologies and  immersive virtual 
simulations. 

Promote broader integration  
of AL-driven tools that are  
supported by empirical  
research, while consistently  
assessing their effectiveness  
in improving teaching and  
learning processes. 

Konstantinidis,  
S. T., et al  
(2020) 

Descriptive   

analyses 

When digital innovation is  included 
in the curriculum,  connected the gap 
between  theoretical knowledge and  
practical Health care skills. 

Encourage teamwork  
between different fields and  
keep updating the curriculum  
to keep up with digital  
innovation. 

Panteli, D., et 
al.  (2025) 

Policy and  
conceptual   
analysis 

Successful integration of  artificial 
intelligence demands  robust policy 
structures,  opennes, and systems for  
accountability. 

Develop global standards for  
the management of artificial  
intelligence for public health,  
while emphasizing the  
importance of balancing  
ethical norms and legal  
reglations. 

Virk, A., et al.  
(2025) 

Comparativ
e  legal 
analysis 

Implementing artificial  intelligence 
without  cybersecurity measures 
puts  patient data and institutional  
trust at risk. 

Use global cybersecurity  
standards and make digital  
ethics training for healthcare  
workers stronger. 

Gunasekeran, 
D.  V., et al. 
(2021) 

Systematic   

scoping review 

Artificial intelligence has made  a 
significant contribution in  dealing 
with the pandemic, but  on the other 
hand, it has led to  inequality in 
access to tecnology  and raised 
ethical dilemmas. 

Strengthen adaptive digital  
systems and integrate AI  
learning into public health  
education. 

Wang, X., et al.  
(2023) 

Descriptive   
and applied  
study 

The use of artificial intelligence  can 
provide adaptive learning  methods 
for each student,  although its 
success is  determined by 
institutional  support and educators 
digital  literacy. 

Develop a public health  
curriculum that includes AI  
technology and support  
professional development  
focused on improving  
technical skills. 

Parmar, S., et 
al.  (2025) 

Mixed  

methods   

educational   

intervention 

The application of artificial  
intelligence in education helps  
improve learning outcomes  while 

preparing students to adapt to a 
healthcare world that  focuses on 
data analysis 

Optimize the use of AI in the  
educational framework and  
monitor its long term impact  
on the development of 

professional workforce  
skills. 

Love, A. S., 
Niu,  C., et al. 
(2025) 

Ethical and  
conceptual   

analysis 

The ethical application of  artificial 
intelligence requires a  balance 
between technological  
development, human  involvement, 
and respect for  cultural values. 

Design a curriculum that  
emphasizes ethical values  
and integrate artificial  
intelligence literacy as an  
important part of public  
health education. 

Malerbi, F.K., 
et  al. (2023) 

Narrative   

review 

Online learning contributes  greatly 
to the long-term  implementation of 
AI, but its  implementation still 
requires  inter-organizational 
synergy and  adequate resource 
support. 

Build a culture of lifelong  
digital learning and create  
uniform AI competency  
standards to improve the  
professionalism of  
healthcare workes. 
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The data provided suggests that AI can support personalized learning, data driven instruction and health  

monitoring as well as provide pandemic response (such as machine learning, chatbots, and virtual  

simulations) (1-21). Despite these advantages, AI presents many challenges for realization. Such as the  

issues of data privacy and security, ethical and regulatory aspects (4, 5, 11, 12, 15, 20, 21). The successful  

implementation of AI depends on institutional readiness, faculty developmental competency and  

collaboration between academia, healthcare, and technology (6, 8, 13, 16, 17, 18, 19). To encourage  

responsible and efficacious AI usage, it is imperative that we weave literacy around AIs into the  

curriculum, set down guidelines for data governance/ethics, invest substantially in educator training and  

roll out decisive actions (3, 4, 7, 9, 10, 12, 14, 15, 16, 20, 21).  

Conclusion  

The analysis reveal that public health educators, student, academic institution are the most affected by 

the integration of Artificial Intelligence (AI) in public health education. Educators face challenges such 

as limited AI training and lack of digital pedagogy skills, while students experience unequal access to  

AI learning technologies. On top of that, they (Educators and Academic Institutions) also faces issues  

that are need to be address. Such as unclear policies, inadequate digital infrastructure, and ethical  

concerns bordering data privacy and security. These issues hinder the equitable adoption of AI and  

highlight the need for strategic faculty development, inclusive technological frameworks, and a clear  

policy guidance. Even though AI also offers significant potential to improve learning quality, analytical  

capacity, and data-driven decision-making. Evidence from recent studies (5, 12, 17) demonstrates that  

AI supports personalised and adaptive learning while enhancing students’ understanding of 

epidemiology, health policy, and population health. However, several challenges persist, including 

limited infrastructure, ethical concerns, and uneven digital literacy among educators and students (11,  

21).  

To ensure public health institutions need to build stronger digital skills, create clear ethical and rule based 

guidelines, and encourage teamwork across different fields. AI should be used to support, not  replace, 

human teachers by helping develop critical thinking and new ideas. Taking a balanced, well researched, 

and ethical approach will help train future public health workers to handle global health  issues 

effectively, combining technology skills with a sense of social responsibility. 
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