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Abstract

The advancement of artificial intelligence (Al) tools has revolutionized teaching and learning, particularly in health-
care education, where they enhance pedagogy, foster immersive learning, and support healthcare provision. However,
their use in healthcare education is contentious, warranting careful examination, especially regarding Generative Al
(GenAl) tools like ChatGPT. This scoping review aims to explore the impact of ChatGPT on healthcare education and iden-
tify future research directions. The scoping review, conducted in accordance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) statement, utilized search terms such as “ChatGPT,"“GPT,"“natural language
processing,”“large language models,” and “health education”. The review followed the five-stage framework outlined for
organization and analysis. The search encompassed Web of Science (WOS) (n=100), PubMed (n=100), CINAHL (n=21),
SCOPUS (n=4), Science Direct (n=25), and Google Scholar (n=150). Initially, 400 papers were retrieved from these search
engines, which were then reviewed and narrowed down to 33 papers for final analysis. This review investigated the
trends, challenges, and opportunities of ChatGPT in healthcare education. The findings suggest that GenAl tools such
as ChatGPT can significantly enhance teaching, learning, and research in healthcare education. Developed countries,
particularly the United States and China, which are leaders in Al investment and research, lead research on ChatGPT'’s
applications in healthcare education, with limited studies conducted in the African region. Additionally, barriers remain
that could lead to ethical and legal issues, particularly exacerbating inequalities in developing countries. Further research
is needed to promote better GenAl practices in healthcare educational settings, especially for individuals in these regions.
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1 Introduction

Over time, Al technologies - like virtual reality, augmented reality, virtual health assistants, and conversational agents
- have significantly boosted their effectiveness in education through ongoing advancements [1-3]. Al, defined as
machines capable of human-like tasks, is reshaping education by revolutionizing learning experiences. In healthcare
education, Al tools are swiftly adopted to enhance teaching practices, creating immersive learning environments,
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and guiding healthcare delivery [4-6]. For example, they facilitate clinical simulation education, medical training, and
healthcare literacy, aiding in patient diagnosis, prognosis, and treatment [2, 6, 7]. In special education, Al addresses
educational, adaptive, and social skill gaps among students with intellectual disabilities and persistent health issues
[3, 5, 71. Higher education institutions are integrating Al tools to advance healthcare education, aiming to reduce
errors, optimize patient care, and ensure data integrity among healthcare professionals [8]. Al in healthcare education
also facilitates access for learners in remote areas, promotes interactive learning, and enhances overall accessibility.
In 2024, OpenAl introduced GPT-40, an advanced Al model that supports document uploads for analysis and the
creation of images and diagrams, further advancing educational capabilities has been introduced.

Virtual agents, powered by conversational and generative Al, are among the Al applications utilized for healthcare
education and services [9]. Al-driven chatbots assist students in overcoming learning obstacles and provide learning
opportunities outside the classroom [10]. In many educational institutions worldwide, didactic teaching methods
prevail in health courses. Al-driven chatbots enhance medical and nursing education by fostering interactive learning
environments. Amidst the COVID-19 pandemic, chatbots saw widespread adoption in education and continue to be
utilized in post-pandemic learning settings [11]. Past studies have highlighted the use of Al chatbots by instructors
in healthcare education, with the potential to personalize learning experiences [9, 12]. Additionally, voiced-enabled
and text-based chatbots are deployed for nutrition education [13].

Chat Generative Pre-trained Transformer (ChatGPT), an advanced chatbot from OpenAl released in November 2022,
is reshaping education. Within its first week, ChatGPT attracted a million users due to its robust features. It was further
reported that ChatGPT can create novel content and mimic human behavior convincingly [14]. With extensive train-
ing data and refined capabilities, ChatGPT-4 provide accurate medical information compared to other contemporary
chatbots [15]. Its efficient design enables it to produce human-like responses [16]. ChatGPT has undergone testing
in educational contexts, sparking discussions on its transformative potential. Dwivedi et al. explored its implications
for educational assessment, Lund and Wang envision changes in library services and academia, Thorp discusses its
impact on scientific research, Biswas demonstrates its role in public health education, Bettayeb et al. and Saleem et al.
agree ChatGPT can transform student engagement and enrich the learning experience [16-20]. Thus, the educational
possibilities of ChatGPT are vast and groundbreaking.

Despite advancements, the utilization of Al tools in healthcare education remains contentious. Some authors have
underscored that medical chatbots are susceptible to providing inaccurate information and compromising user pri-
vacy [9]. Ethical dilemmas arise as Al tools, like chatbots, often necessitate extensive learner data, some of which may
be sensitive, for model training [21]. Given the potential implications of ChatGPT, there is a critical need to evaluate
its impact on healthcare education. ChatGPT may occasionally generate incorrect responses, error messages, and
exhibit biased language [14, 22, 23], posing considerations for its deployment in healthcare education. Additionally,
concerns regarding ChatGPT's effect on academic integrity have been raised [14, 17, 18], and the potential to create
over reliance and impact critical thinking - a key element in healthcare education [4]. Research on ChatGPT, particu-
larly its implications for health education, is still growing. Thus, this scoping review aims to delineate the evidence
regarding ChatGPT's potential impact on healthcare education.

2 Method

The methodology for this scoping review was based on the five-stage framework outlined [24] which are; (1) identify-
ing the research question, (2) identifying relevant studies, (3) study selection, (4) charting the data, and (5) collating,
summarizing, and reporting the results. This framework enhances the reliability of the findings of the study through
a rigorous and transparent methodology.

2.1 Identifying the research question
The chapter sought to provide a comprehensive overview of the potential impact of ChatGPT on healthcare educa-
tion by looking at the trends, challenges, and opportunities of the conversational agent.

The following questions are what is guiding the scoping review;

e RQ1.What accounts for the trends of ChatGPT in healthcare education?
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¢ RQ2.What are the potential challenges of ChatGPT in healthcare education?
e RQ3.What are the opportunities of ChatGPT in healthcare education?
e [dentifying relevant studies

To include diverse relevant studies involving ChatGPT's role in health education, we developed keywords fol-
lowing Arksey and O'Malley’s (2005) guidelines [24]. The search terms on Web of Science (WoS) and SCOPUS were
“ChatGPT” and “Health". Aside from that, a search was conducted involving other databases such as Google Scholar
and ScienceDirect, Psychinfo and CINAHL using search terms involving “ChatGPT,"“GPT,"“natural language processing,”
“large language models,” and “health education.” Employing Boolean operators aided in refining our search scope.
We confined our search to publications between 2023 and 2024, aligning with ChatGPT's release in November 2022
and subsequent research.

We exclusively considered full-text journal articles in English and, only peer-reviewed publications.. Excluded
were research blogs, newspaper articles, website publications, and institutional documents. We focused on only
health education research and no other aspect of health. That is, all studies focusing solely on healthcare without
a connection to educational contexts were excluded. While not restricted to any educational level, most acquired
studies focused on higher education. All articles that were non-full text and inaccessible were excluded. Articles that
do not provide clear insights into the trends, challenges or opportunities of ChatGPT in healthcare education were
also excluded. Table 1 provides a summary of the inclusion/exclusion criteria.

We sourced research articles from two primary scientific databases: Web of Science (WOS) (n=100), PubMed
(n=100), CINAHL (n=21) and SCOPUS (n =4). Additionally, we utilized the ScienceDirect database (n =25) to expand
our article pool. To enhance coverage, we employed the Google Scholar database and a snowballing approach, result-
ing in the identification of further research articles (n=150) in all totaling 400 papers. The literature search spanned
two months. Details of the search process are depicted in Fig. 1.

2.2 Study selection

Initially, 400 articles were obtained through keyword searches, with authors independently conducting searches
aligned with research questions. Each article’s title and abstract were reviewed to determine eligibility for further
analysis. Authors then collaborated to review and finalize selections, achieving consensus on inclusion criteria.
Articles investigating ChatGPT use in various health education domains, such as nursing, medicine, radiology, and
public health, were considered suitable. Those not directly related to health education or research were excluded.
Studies focusing on LLMS, conversational agents, chatbots, or Al tools generally, without mention of ChatGPT, were
also excluded. Duplicate articles were removed during screening. Three study authors confirmed the suitability of
all selected articles.

2.3 Charting the data

The final selected studies, based on the established inclusion and exclusion criteria, were compiled into an Excel
sheet following [24] guidelines. These records were categorized by author, year, methods, country, findings, and
recommendations. Each author independently and collaboratively reviewed the Excel sheet to rectify any errors.
See details in Table 1

2.4 Collating, summarizing, and reporting the results

The last stage of the [24] framework involves collating, summarizing, and reporting the results. Accordingly, sum-

maries of the findings from the final records were provided to address each research question. These summaries aim
to enhance reader comprehension of the included studies by presenting their key findings concisely.
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[

Studies included in review.
(n=33)

3 Findings

Figure 2 provides a summary of the findings of the literature search regarding the trends, challenges, and opportuni-
ties of ChatGPT in healthcare education. A detailed discussion of the findings is presented below.

3.1 Assessing the Growing Impact of ChatGPT on Healthcare Education

Integrating advanced Al technologies like ChatGPT into health education shows great potential for addressing chal-
lenges in traditional educational systems. This section explores ChatGPT'’s functionalities that attract learners in
healthcare education and how these features align with opportunities to overcome identified challenges.
ChatGPT's functionality is based on natural language processing that enhances learning with real-time interactions,
aiding in understanding complex medical concepts [25]. Moreover, its adaptability addresses the scarcity of healthcare
educators, offering personalized learning tailored to individual needs [27]. This personalized approach boosts comprehen-
sion and retention of medical knowledge. ChatGPT's interactivity extends to simulating patient interactions, providing
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Fig.2 A map of the trends,
challenges, and opportuni-
ties of ChatGPT in healthcare
education

Trends

1. Immersive and
personalized learning
experience

2. Solving teacher shortage

3. Stimulating interactions
and clinical scenarios

4. Multimedia integration
5. Multilingual capabilities

6. Education and health
promotion in health care

Challenges

1. Language, cultural, &
economic barriers

2. Accessibility and
Infrastructure challenges

3. Quality andaAccuracy
of Information

4. Limited personalized
feedback

5. Ethical and legal
considerations

6. Teacher and learner
over-reliance on ChatGPT

Opportunities

1. Enhancing scientific writing and healthcare
research

2. Addressing difficult questions

3. Increasing classroom engagement

4. Reducing workload

5. Optimizing learning experience

6. Improving health literacy

7. Providing personalized recommendations

hands-on training, particularly beneficial where clinical access is limited [28]. Virtual patient consultations enhance
diagnostic and communication skills, better preparing healthcare professionals.

ChatGPT's multimedia integration is pivotal in healthcare education, aiding comprehension of medical concepts,
especially for diverse learners [26]. Additionally, its multilingual capabilities address language barriers prevalent in many
countries, where medical instruction is hindered by linguistic challenges [28]. By offering instruction in learners’ native
languages, ChatGPT enhances accessibility and extends education to underserved communities.

ChatGPT presents a compelling solution to healthcare education challenges in both developed and developing
nations. Its role as a virtual tutor, adaptable and personalized, mitigates the shortage of expert instructors. Simulating
clinical scenarios and integrating multimedia enrich practical learning experiences. Its integration into healthcare educa-
tion aligns with prevailing technology trends in developing countries. The potential of technology-enhanced learning
in education within sub-Saharan Africa has been documented [29], emphasizing how ChatGPT's features can comple-
ment these trends, enhancing both the quality and accessibility of medical or healthcare education to different learners.

ChatGPT fosters personalized learning experiences, useful in writing papers, abstracts, and discharge summaries
[26]. Catering to individual needs, it enhances understanding and retention of critical medical knowledge. Learners
receive tailored explanations and targeted practice, bolstering their grasp of medical concepts. Additionally, ChatGPT’s
continuous availability addresses time constraints and logistical issues, particularly valuable for learners in developing
countries with work or family commitments [29]. Access during non-traditional hours aids in balancing education with
other responsibilities.
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ChatGPT'’s interactive capabilities facilitate the transition from theory to practice by simulating patient interactions
and medical scenarios [28]. This practical approach enhances clinical skills, crucial for healthcare professionals with
limited clinical exposure. Additionally, its multilingual functionality promotes cultural inclusivity in healthcare educa-
tion, addressing diverse contexts and sensitivities [29]. Integration of ChatGPT into health education in tackles unique
challenges, offering personalized learning, accessibility, interactive simulations, and multilingual instruction. Leveraging
Al-driven technology can overcome educational barriers, nurture skilled healthcare professionals, and ensure quality
medical education.

3.2 Potential challenges of ChatGPT in healthcare education

Al, notably ChatGPT, holds promise for enhancing healthcare education [30, 31]. However, its implementation poses risks
that warrant examination [32]. Here, we assess the potential implications and associated risks of integrating ChatGPT
into healthcare education.

ChatGPT in healthcare education faces challenges due to language, cultural, and economic disparities globally [33].
While it accommodates multiple languages, variations in training data quality and availability exist [33, 34], leading to
unequal learning opportunities. Primarily trained in English, ChatGPT’s translations may miss contextual nuances [17,
34, 35], impacting communication effectiveness. Cultural and regional healthcare practices might not be adequately
addressed [36], posing barriers to knowledge dissemination.

Larger economies’ influence over Al training and infrastructure could lead to biased healthcare education experiences,
disadvantaging learners from smaller economies [37]. ChatGPT aims for equal information access but its subscription-
based model, like ChatGPT 4.0, may widen the digital gap between urban-rural areas and diverse socioeconomic groups.
Global internet disparities hinder ChatGPT’s adoption [17, 34], particularly in regions with limited connectivity [38, 39].
This digital divide exacerbates healthcare education inequalities, affecting disadvantaged communities’ access [39, 40].

The use of ChatGPT in healthcare education may pose a threat to the quality and accuracy of information presented
due to its potential for errors. The nature of ChatGPT’s impact emphasizes the importance of ensuring the quality and
accuracy of the information it provides [17, 42, 43]. The model learns from diverse datasets, some of which may contain
outdated or biased information [44]. This could result in the dissemination of misinformation on a global scale, potentially
leading to widespread medical errors and compromised patient outcomes. There is the need to ensure the accuracy and
reliability of Al generated information.

ChatGPT's use in healthcare education may restrict personalized feedback crucial for tailored learning [44, 45]. Unlike
human instructors, ChatGPT offers generalized feedback from trained data, potentially hindering learners’ unique edu-
cational paths [17, 46, 47, 48]. This limitation could diminish healthcare education effectiveness and impede future
practitioners’ professional growth.

The integration of ChatGPT in healthcare education poses ethical concerns, notably surrounding data privacy and
confidentiality [37, 42, 47]. While Al can gather extensive student data for educational improvement [17, 50], this raises
privacy issues and necessitates informed consent. The absence of an international Al regulatory framework in healthcare
education may result in ethical discrepancies [34, 47], potentially compromising resource reliability. Unaddressed issues
include accountability in cases of system errors or misinformation [47].

ChatGPT raises ethical concerns regarding its potential impact on students, particularly those from marginalized
backgrounds. There’s apprehension that it could exacerbate existing educational inequalities by failing to address diverse
student needs, thus disadvantaging already vulnerable groups [51]. Proper regulation is essential to prevent widening
disparities in educational outcomes and opportunities. Academics and scientists play a crucial role in educating stake-
holders about the ethical implications of algorithmic use [52], fostering a generation that prioritizes inclusivity and
diversity in Al development and curriculum design.

ChatGPT's emergence raises concerns about over-reliance on Al in healthcare education, potentially marginalizing
human instructors and professionals [47]. Long-term, this trend could lead to job displacement and social disparities [47].
Social interaction, integral to healthcare education, may suffer with increased Al usage [38]. While Al enhances learning,
maintaining a balance with human expertise is crucial to accommodate diverse learning styles and cultural preferences
[17]. Human instructors offer essential insights, empathy, and real-world experience complementing Al’s capabilities [35].

In conclusion, integrating ChatGPT into healthcare education presents challenges that could hinder the training of
future healthcare professionals. Language barriers, accessibility issues, data quality concerns, and reliance on Al demand
careful attention and proactive solutions. International cooperation is vital to address these challenges, necessitating
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investments in infrastructure, data accuracy promotion, and universal ethical frameworks. By globally addressing these
issues, we can harness Al's potential to advance healthcare education while upholding principles of inclusivity, accuracy,
and ethics.

3.3 Opportunities of ChatGPT in healthcare education

ChatGPT plays a crucial role in health education and healthcare delivery, despite some challenges [53]. A systematic
review found that 85% of studies highlighted its benefits, particularly in enhancing scientific writing and research effi-
ciency [42]. In health education, ChatGPT effectively assesses students’ papers, analyzing sentence structure, vocabulary,
grammar, and clarity. This helps students refine their writing and workflow, producing higher-quality work. Lecturers can
also use ChatGPT to clarify confusing terms and evaluate student work, and it can address difficult student questions
with valuable feedback.

The integration of ChatGPT in healthcare education provides numerous benefits. Students experience higher engage-
ment by using ChatGPT to access information related to their coursework [47]. Additionally, educators benefit from this
tool by streamlining teaching tasks and accessing relevant information quickly [33].

ChatGPT's potential enhances learning and teaching in healthcare education, improving educational outcomes [27].
Its versatility enables curriculum development, personalized tutoring, exam preparation, medical research, and scenario
simulation [19]. Responsible implementation can revolutionize healthcare education, empowering future profession-
als to excel in their careers and improve patient care. Salam [42] highlighted ChatGPT'’s value in healthcare for accurate
documentation and enhancing health literacy. Patients and providers can use it to access information on medical con-
ditions and procedures. Some authors also noted that integrating ChatGPT improves communication, understanding,
and decision-making, enhancing patient care [53]. For effectiveness, ChatGPT needs precise, up-to-date medical data
to provide reliable suggestions and treatment options.

ChatGPT offers personalized recommendations for nutrition, exercise, and psychological support [54], enhancing
healthcare delivery by providing valuable information to patients and providers. In Saudi Arabia, healthcare workers
found ChatGPT useful for decision-making (39.5%), patient support (44.7%), literature appraisal (48.5%), and research
assistance (65.9%) [55]. With responsible use and oversight, ChatGPT can revolutionize healthcare practices and improve
patient outcomes.

Table 2 provides an overview of various studies exploring the use of ChatGPT in healthcare education, highlighting its
applications, findings, and recommendations across different health fields, such as medicine, general health, oncology,
and dental education.

3.4 ChatGPT’s research focus in health areas

Research on ChatGPT has largely concentrated on its impact across various health disciplines, with a strong focus on
improving patient awareness and engagement. Many studies have highlighted ChatGPT’s role in delivering information
on diverse health topics—ranging from general health to specific conditions like breast cancer and infectious diseases—
helping patients stay informed [34, 57]. ChatGPT has also been valuable in supporting patients as they interact with
healthcare providers, assisting them in making more informed health decisions [65]. Furthermore, healthcare students
have utilized ChatGPT as an educational tool, benefiting from its support in completing assignments and enhancing their
engagement with learning material [47, 56, 60]. Figure 3 summarizes the key health areas where ChatGPT has been most
frequently applied, with the greatest emphasis on Medicine (42.4%), followed by General Health (24.2%) and Pediatrics
(6.1%). See Fig. 3 for additional details.

3.5 Research focus years for ChatGPT publications

The focus years for research were 2023-2024, as ChatGPT was introduced in 2022. Since it was newly launched, most
2022 publications were preliminary or grey literature. See Fig. 4 below for the publication years.
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3.6 Global distribution of ChatGPT studies across income-level countries

ChatGPT research, comprising literature reviews and both qualitative and quantitative studies, has been conducted
across various countries worldwide. The majority of these studies took place in upper-income and upper-middle-income
countries, which have the resources and infrastructure to support advanced Al research. In total, studies were conducted
in 33 countries, with the highest proportion occurring in the United States (15.2%), followed by China (12.1%) and Turkey
(9.1%). Percentages for all other countries are presented in Fig. 5 below.

3.7 Study types and approaches in ChatGPT research

Most ChatGPT studies consist of literature reviews, comprising 48.5% of the total research, with qualitative studies fol-
lowing at 24.2%, particularly dominating studies conducted in 2024. Quantitative studies, which focus on statistical
analyses to assess outcomes and impacts, represent 18.2%, making them the third most common approach. A detailed
breakdown of study types is shown in Fig. 6 below.

4 Discussion

The findings underscore ChatGPT's transformative potential in healthcare education. As shown in this study, ChatGPT
addresses significant educational gaps through its adaptability, accessibility, and ability to provide personalized learning.

4.1 Advantages of ChatGPT in healthcare education

The study highlights how ChatGPT, as an advanced Al tool, fills critical gaps in healthcare education by providing a vir-
tual learning platform that is accessible, personalized, and scalable. In resource-constrained settings, where instructor
shortages and limited clinical opportunities often impede healthcare education, ChatGPT functions as a virtual tutor that
adapts to individual learning needs and allows students to engage with complex medical concepts [25, 27]. Furthermore,
its ability to simulate patient interactions offers learners in areas with limited clinical facilities hands-on experiences that
are crucial for developing diagnostic and communication skills [28]. By augmenting traditional education with these
interactive simulations, ChatGPT bridges gaps in practical training.

The Al's multimedia integration is particularly beneficial for low-resource environments. Incorporating visual aids like
images, videos, and diagrams makes learning more engaging and accessible for diverse learner groups [26]. Addition-
ally, ChatGPT’s multilingual functionality helps overcome language barriers, which is essential in many countries where
healthcare instruction is often hampered by linguistic diversity [28]. Offering education in students’ native languages
expands access to healthcare knowledge, benefiting underserved communities and making medical information acces-
sible to non-English-speaking populations.

Fig.6 Frequency of research Method
methods used in ChatGPT 2
studies

Frequency

Literature Mixed-Methods Qualitative Quantitative Quantitative
review (Experimental)

Method

@ Discover



Review
Discover Education (2025) 4:14 | https://doi.org/10.1007/544217-024-00393-3

4.2 Challenges and potential risks

Despite these advantages, the study identifies several risks associated with ChatGPT in healthcare education, particularly
in developing nations. Language, cultural, and economic disparities raise concerns about the uniformity of Al-driven
education [33]. ChatGPT's reliance on English-centric training data can impact the quality of translations, potentially miss-
ing cultural and contextual nuances essential for effective communication [34]. Additionally, ChatGPT’s outputs may not
always reflect region-specific healthcare practices, which could limit its relevance to localized health education needs [36].

The digital divide poses another barrier, as internet and technology accessibility in rural or low-income areas remains
limited. This lack of access could exacerbate educational inequalities, leaving already disadvantaged communities fur-
ther behind [34, 41]. Furthermore, ChatGPT’s subscription-based model, particularly in its more advanced versions,
could restrict access for those unable to afford premium features, deepening socioeconomic disparities in healthcare
education [37].

Concerns about accuracy and information quality are particularly relevant in the high-stakes field of healthcare.
Given ChatGPT'’s reliance on large datasets, some of which may include outdated or biased information, there is a risk of
misinformation being disseminated to learners [44]. This could result in significant educational gaps, especially in situ-
ations where learners lack access to human experts who could validate or contextualize the Al-provided information.

4.3 Ethical considerations and data privacy

ChatGPT's integration into healthcare education also raises ethical considerations related to data privacy and the potential
for over-reliance on Al. In countries without robust Al regulatory frameworks, concerns around student data privacy and
consent become prominent [36]. The lack of international standards for Al use in education and healthcare complicates
efforts to ensure responsible use, particularly in resource-limited settings where regulatory capacity may be weak. Addi-
tionally, ChatGPT's limitations in providing nuanced, personalized feedback may hinder its ability to replicate the human
mentorship necessary for cultivating empathy, critical thinking, and professional growth in healthcare students [46].

4.4 Opportunities for responsible integration

To mitigate these challenges, there is a need for strategic, collaborative approaches that consider local contexts and
invest in necessary infrastructure. With appropriate oversight, ChatGPT can complement traditional learning methods
rather than replace them, enhancing educational access while preserving the role of human instructors. Collaboration
with local governments, educational institutions, and international organizations could help bridge digital divides or
GenAl-divide, making ChatGPT more accessible in under-resourced areas through subsidized programs or infrastructure
development. Furthermore, targeted training data and regional adaptation could improve ChatGPT’s relevance to local
healthcare contexts, ensuring that Al-driven healthcare education remains culturally sensitive and practically applicable.
Ensuring data quality and accuracy is crucial, as is the need for a regulatory framework to safeguard ethical use. With these
measures in place, ChatGPT can become a powerful tool for advancing healthcare education, particularly in developing
nations, preparing future professionals to meet the health needs of their communities.

The analysis of Table 1 and Fig. 3 reveals that while ChatGPT has been applied across various healthcare domains,
certain critical areas remain underexplored. For instance, despite the high mortality rates associated with cardiovascular
diseases, there is a notable paucity of research utilizing ChatGPT in cardiology. This gap underscores the necessity for
future studies to encompass a broader spectrum of medical fields, ensuring that the potential benefits of ChatGPT are
leveraged to address diverse healthcare challenges. The focus years for research in this current study were 2023-2024.
This is understandable because research on ChatGPT peaked in 2024. This is likely to improve in coming years and cut
across all disciplines; hence, the earlier ChatGPT is accepted and used responsibly, the better.

The current study also revealed that most of the studies conducted about ChatGPT and health care is concentrated
in develop countries with most of the studies coming from USA and China which are the two top countries leading Al
investment and research [32, 34, 57, 61]. Little to no studies are found in Africa on this area which demonstrate the paucity
of research in teachnology and African healthcare education as far as advanced chatbots like ChatGPT is concern. Most
of thses studies were more of qualitative and literature reviews [19, 32, 37]. there is a need for more quantitative studies,
especially those experimental in nature to especially in ChatGPT application in the clinical and educational setting to
enchance evidence in these areas.
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5 Limitations

This review faced several limitations. First, the majority of existing studies on ChatGPT in healthcare education are
conducted in developed countries, with limited representation from developing regions, especially Africa. This geo-
graphical disparity limits the generalizability of the findings and may overlook unique challenges faced by healthcare
educators in under-resourced settings. Additionally, most studies were qualitative or review-based, highlighting a lack
of empirical, quantitative research that could provide more robust evidence on ChatGPT'’s effectiveness. The reliance on
English-centric databases may have also excluded relevant studies in other languages, which is a limitation considering
the global scope of healthcare education.

6 Conclusion

The integration of ChatGPT in healthcare education presents both significant opportunities and notable challenges. While
it has shown potential to enhance learning through accessibility, personalized experiences, and innovative teaching
methods, there are also risks related to digital accessibility, data privacy, and potential cultural insensitivity. The find-
ings suggest that, although ChatGPT can serve as a valuable educational tool, its implementation must be handled with
caution, particularly in developing regions, to prevent exacerbating existing inequalities. Further research is essential
to support the responsible integration of ChatGPT, ensuring it complements human-led teaching and remains sensitive
to diverse educational needs.

6.1 Implications for research and practice

The findings underscore the need for more empirical studies, particularly experimental and quantitative research, to
evaluate ChatGPT's impact on healthcare education outcomes comprehensively. Research should prioritize exploring
ChatGPT's applicability across a broader spectrum of medical fields, such as cardiology and rural health, which are cur-
rently underexplored. Additionally, there is a clear need for studies that investigate ChatGPT'’s impact in low-resource
settings, especially within African healthcare education, where studies are currently sparse. Such research would help
to close the knowledge gap and adapt Al tools more effectively to diverse global contexts.

For healthcare educators and policymakers, the study suggests a need for strategic implementation of ChatGPT
that respects local contexts and resources. In practice, this involves partnering with local institutions and governments
to develop infrastructure and ensure equitable access to Al-enhanced educational tools. Additionally, incorporating
regional adaptation features and training data sensitive to local healthcare practices can make ChatGPT more relevant
and culturally appropriate. By taking these steps, healthcare education practitioners can leverage ChatGPT as a sup-
plementary tool to traditional teaching, enhancing student learning experiences while addressing critical barriers in
resource-constrained environments.
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