
Email: Prattama Santoso Utomo (prattama.santoso.
utomo@ugm.ac.id)

Date submitted: 26-July-2025

Published by The Network: Towards Unity for Health

This is an open access journal, and articles are distributed 
under the terms of the Creative Commons Attribution-Non 
Commercial-Share Alike 4.0 License, which allows others to 
remix, tweak, and build upon the work non-commercially, as 
long as appropriate credit is given and the new creations are 
licensed under the identical terms.

Online access: www.educationforhealthjournal.org
DOI: 10.62694/efh.2025.404

Abstract

Background: The integration of artificial 
intelligence, particularly generative AI (GenAI), in 
learning is transforming medical education from 
undergraduate to subspecialty levels, promising 
enhanced diagnostic accuracy, personalized 
learning, and real-time feedback. However, 
concerns persist regarding reliability, accuracy, and 
ethical implications, including the potential for 
"hallucinations" and an erosion of students´ critical 
thinking skills. The evolving regulatory landscape 
also highlights challenges in ensuring safety, 
fairness, and accountability as GenAI systems gain 
autonomy in clinical decision-making. This 
narrative literature review examines the current 
landscape of GenAI applications in medical 
education within China and Indonesia, aiming to 
identify trends, gaps, and strategies for developing 
GenAI competencies among future healthcare 
professionals. Methods: A systematic search of 
PubMed, MedLine, Google Scholar, Scopus, and 
Chinese CNKI databases, along with targeted hand 
searches, identified 12 empirical studies published 
between January 2022 and December 2024. Studies 
were categorized based on Kirkpatrick’s evaluation 
levels. Results: We found that GenAI has been used 
across various medical topics and learning 
activities, including scientific presentations, small-

group discussions, and simulations. Benefits 
included increased confidence in GenAI use, 
improved student engagement, and enhanced 
practical skill development. Conversely, challenges 
included sporadic adoption, lack of training, 
concerns about misinformation, technical 
limitations (e.g., accuracy in non-English contexts), 
and the high cost of implementation. Most 
evaluated outcomes were at Kirkpatrick's Level 1 
(satisfaction) and Level 2 (knowledge/skills), with a 
notable absence of Level 3 (behavioral changes) or 
Level 4 (healthcare outcomes), suggesting the field 
is in early evaluative stages. Discussion and 
Conclusion: Our review recommends 
comprehensive training for faculty and students, 
curriculum integration, and robust evaluation 
systems to address accuracy and ethical concerns. 
Future research should focus on longer-term 
impacts on behavioral changes and patient 
outcomes, utilizing multi-methodological 
approaches and fostering interdisciplinary 
collaboration. This will ensure GenAI effectively 
complements, rather than replaces, human expertise 
in preparing competent and ethical healthcare 
professionals.
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Background
The integration of artificial intelligence (AI) in 
medical education is reshaping how students 
acquire clinical knowledge and develop practical 
skills at various levels, such as undergraduate, 
postgraduate, specialty, and subspecialty education. 
AI-driven tools, particularly generative AI (GenAI) 
have been increasingly incorporated into medical 
training to enhance diagnostic accuracy, improve 

personalized learning, solve healthcare problems, 
increase patient safety, enhance effective 
communication, and provide real-time feedback on 
clinical decision-making.1–3

However, the application of GenAI within higher 
education contexts, including medical education, 
introduces a more complex dynamic. While GenAI-
driven chatbots have been shown to support learners 
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by facilitating problem-solving and providing 
supplemental learning opportunities outside the 
classroom,4,5 there are emerging concerns regarding 
the epistemological implications of such tools. 
Kwong et al.6 reported a potential global “feedback 
loop,” wherein dependence on GenAI may reinforce 
dominant knowledge structures at the expense of 
transformative, inquiry-based learning. This 
concern is particularly relevant in health education, 
where accurate, evidence-based knowledge and the 
ability to engage in critical thinking are essential.

Despite growing enthusiasm surrounding GenAI, 
both educators and students remain skeptical about 
its reliability and educational impact. Health 
professions educators have raised concerns about 
the accuracy of GenAI-generated content, 
particularly when outputs fail to reflect current 
clinical guidelines or lack domain-specific rigor.7,8

From the learner’s perspective, anxieties tend to 
focus on the risk of over-reliance, with many 
students expressing concern that habitual 
dependence on GenAI may erode their critical 
thinking ability.9 Furthermore, both groups 
highlighted ethical issues, such as plagiarism and 
the difficulty of verifying GenAI-generated content, 
as persistent challenges.7

Additionally, a major technical concern is the 
phenomenon of "hallucination" in large language 
models (LLMs), wherein the model produces 
seemingly plausible but factually incorrect or 
fabricated content,10 leading users to trust incorrect 
responses. Many models that are researched are 
never deployed in practice, and those that are 
implemented often lack rigorous evaluation.11

GenAI-driven demand forecasting tools, while 
promising, also need to adapt to fluctuations in 
market dynamics and public health trends to 
maintain relevance.12,13 Moreover, even minor 
GenAI-related errors in clinical contexts can result 
in significant consequences, including incorrect 
medical prescriptions and medical malpractice.2,14

Finally, the governance and regulatory landscape 
for GenAI in the healthcare education field is still 
evolving. Issues such as ensuring safety, fairness, 
transparency, and accountability continue to pose 
significant challenges.15 As GenAI systems begin to 
make more autonomous decisions, regulatory 
bodies must establish robust validation frameworks, 
mitigate algorithmic bias, and uphold data privacy 
standards. A particularly pressing concern is 
assigning responsibility when AI-generated 
recommendations lead to adverse outcomes. As 

Rajpurkar et al.16 caution, clinicians may become 
over-reliant on GenAI systems, potentially leading 
to a decline in their own diagnostic ability and 
decision-making autonomy.

Although certain literature reviews, systematic 
reviews and meta-analyses have examined the 
application of artificial intelligence (AI), 
particularly generative AI (GenAI), in medical 
diagnostics, such as radiological image analysis, 
predictive modelling, and clinical decision support, 
there is a lack of comprehensive reviews that 
address how GenAI can be effectively utilized to 
prepare future healthcare professionals for ethical, 
competent, and context-sensitive use of AI tools in 
clinical settings. Therefore, this literature review 
aims to map the current landscape of GenAI 
applications in medical education across two highly 
populated Asian countries: China and Indonesia. 
The review seeks to identify trends, gaps, 
pedagogical models, and institutional strategies that 
support the development of GenAI competencies 
among medical students and trainees.

Methods 
We conducted a literature review using a narrative 
review approach,17 but used a systematic search, 
borrowing the PRISMA-P’s literature search 
guideline. The narrative review elucidates a 
comparison of what has been studied on how GenAI 
was used in medical education in the Indonesian and 
Chinese medical/health science education 
institutions. This literature review focused on 
synthesizing effective practices and a critical 
evaluation of the use of GenAI in medical 
education.

Literature Search
The literature search was conducted in major and 
common healthcare and education databases, for 
instance, PubMed, MedLine, GoogleScholar, 
Scopus, and Chinese CNKI. We also conducted a 
targeted hand search on some key medical/health 
professions education journals, backtracking from 
the included articles’ reference lists. We used the 
following Boolean operation for the systematic 
literature keyword, with some adjustments to each 
database’s keyword styles:
● Indonesian studies: ("artificial intelligence" OR 
AI OR GenAI) AND ("medical education" OR 
"health professions education") AND Indonesia*
● Chinese studies: "(artificial intelligence" OR AI 
OR GenAI) AND ("medical education" OR 
"medical training") in China*
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Inclusion and Exclusion Criteria or Article 
Selection
We included empirical studies from China and 
Indonesia, published between January 2022 and 
December 2024 (i.e., OpenAI was launched in 
2022, so our literature search starts in this year). We 
included studies in English, Chinese, and Bahasa 
Indonesia. As this review aimed to present effective 
practices in GenAI use for medical education, we 
only included empirical studies that report how 
GenAI was used in the institution and the evaluation 
results of the respective innovation or program. 
Non-empirical studies (e.g., case studies, 
innovation/perspective papers, editorials, grey 
papers), articles focusing on the use of GenAI for 
clinical diagnosis without training purposes, and 
papers without evaluation results were excluded 
from this literature review. We applied the 
PRISMA-P guideline for article screening and 
selection (see Figure 1) and extracted and 
synthesized the included literature based on a 
narrative review approach.

Data Extraction and Synthesis
We extracted characteristics of the included studies, 
for instance, year, country of the study, study aims, 
design of the study, and data collection and 
evaluation approaches. Studies were classified 
based on Kirkpatrick’s evaluation levels to stratify 
the level of impact of the included studies, e.g., 
Level 1 – Reaction and Satisfaction, Level 2 – 
Learning, Level 3 – Behavioral Changes, and Level 

4 – Healthcare Outcomes Changes.18 To answer the 
review questions, we extracted and synthesized 
findings of the study, categorized and reported 
GenAI usage in the study, effective aspects of 
GenAI use, ineffective aspects/challenges of using 
GenAI, and also suggestions for future 
improvements.

Results
The systematic database literature search retrieved 
1,912 records, and the targeted hand-search 
retrieved 34 additional records. After removing 
duplicates, a total of 1,832 records were set for the 
screening phase. In the screening phase, 1,198 
articles were excluded due to not aligning to the 
inclusion criteria (e.g., studies not from Indonesia 
and China, studies before 2022 when GenAI 
launched, articles reporting the use of AI for 
diagnosis but not for training education purposes, 
and other reasons), and 643 articles remained for 
title and abstract screening. A total of 595 articles 
were excluded after title and abstract screening due 
to various reasons (e.g., non-healthcare education 
setting, non-empirical studies, non-peer-reviewed 
articles, conference papers, etc.), leaving 48 articles 
for full-text eligibility screening. Subsequently, we 
excluded 36 articles after full-text screening due to 
a range of reasons (e.g., no evaluation data, practice 
papers, case presentation without evaluation data, 
full article not found, etc), resulting in a total of 12 
studies included in the synthesis of this literature 
review (Figure 1).
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Study Characteristics
Table 1 depicts characteristics of the included 
studies, which consisted of 9 studies from China,19–

27 and 3 studies from Indonesia.28–30 Across these 
two countries, GenAI was applied in diverse ways: 
in Indonesia, for scientific presentations30 and 
small-group discussions;28 in China, for case-based 
learning, simulations, and imaging tasks,26 for 
curricular integration, survey-based evaluation, or 
interprofessional training.19,21 This diversity 
illustrates how AI has been embedded into varied 
educational fields and learning activities.

All Indonesian studies were cross-sectional, while 
approximately half of the included Chinese studies 
were experimental or quasi-experimental. The 
context of the included studies ranged from 
undergraduate medical education, nursing 
education, residency training, and interprofessional 
education. All included studies were conducted by 
students or trainees from different levels 
(undergraduate and residency), with only one study 
from Indonesia including faculty/consultants as 
participants.

The Chinese studies reflect a range of quantitative 
and experimental designs, each with distinct 
limitations. Wang20 and Wang et al.21 both employed 
cross-sectional survey designs. However, Wang20

included only 105 participants, which limits 
generalizability, compared with 605 participants in 
Wang et al.21 Yan et al.26 conducted an experimental 
case-comparison study, but the small sample of 40 
participants restricts the strength of its conclusions. 
Moreover, participants vary considerably across 
studies: some focus on undergraduate medical 
students,22 while others involve medical imaging 
interns.27

The Indonesian studies add an important regional 
perspective, presenting readiness, perceptions, and 
curricular integration of GenAI in medical 
education. Pudjiadi and colleagues30 surveyed a 
large sample of pediatric teaching staff (n = 196) 
and residents (n = 728) across 15 public 
universities. However, as a self-report survey, the 
findings are constrained by subjective perceptions 
and the lack of observed practice change. 
Subsequently, Busch and colleagues28 conducted a 
global-scope cross-sectional survey of 4,596 
medical, dental, and veterinary students across 48 
countries, including 122 from Indonesia. While the 
global comparative lens is a strength, the relatively 

small Indonesian subsample limits 
representativeness.

In terms of Kirkpatrick’s level of impact evaluation, 
Indonesian studies were mostly at level 1 
(satisfaction) and 2a (perceived increase in 
knowledge and skills), whereas most Chinese 
studies were higher, at level 2b (objectively 
measured increase in knowledge and skills).

Field and Learning Activities of GenAI Use 
Included studies utilized GenAI for a range of 
medical and health professions education and 
training at different topic areas and instructional 
activities. GenAI has been used in undergraduate 
medical education in both Indonesia and China, and 
used to facilitate a range of topics, such as readiness 
in using GenAI in education, medical imaging, 
oncology, dietary patient education, and clinical 
decision-making training (see Table 1).

Studies in Indonesia showed the use of GenAI in 
scientific presentations in a pediatric residency 
program,30 and small-group discussions in 
biomedical and clinical learning modules in an 
undergraduate medical training program.29 A study 
also reported that GenAI was used integrally in the 
curriculum of various medical, dental, and 
veterinary education programs, but did not specify 
which learning activities were used in each 
program, although the overall evaluation results 
showed good satisfaction with the integration of 
GenAI into the programs.28

In Chinese studies, GenAI tools such as ChatGPT 
and AlphaFold can enhance the visualization of 
complex biomedical content, support interactive 
case-based learning, and provide personalized 
feedback, thereby promoting student engagement 
and deepening conceptual understanding.22,27 In 
vocational and undergraduate settings, GenAI-
powered simulations have been shown to improve 
practical skill acquisition, clinical reasoning, and 
diagnostic accuracy in disciplines such as radiology 
and oncology.19,26 Moreover, the use of GenAI to 
generate individualized learning paths and real-time 
performance analytics can help standardize 
education quality across diverse institutions and 
learner profiles.20

Benefits of Using GenAI
In Indonesian studies, the implementation of GenAI 
into educational programs has increased faculty and 
trainees’ confidence and readiness in using GenAI 
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in teaching and future clinical practice.29,30

Integration of GenAI in the curriculum also 
improved faculty and students’ attitudes towards 
using GenAI, from rejecting to accepting, with 
more awareness of potential ethical issues and 
considerations.28 Moreover, GenAI use in medical 
education has been perceived as positively 
contributing towards students’ learning abilities,29

and may assist in the accuracy of implementing 
knowledge and skills in providing patient care.30

Learners also reported that the introduction of 
GenAI during training can validate any adverse 
GenAI use displayed in social media and on the 
internet.28

Across various contexts in China, GenAI-enhanced 
instruction has consistently improved student 
engagement, learning satisfaction, and practical 
skill development, particularly in complex subjects 
such as medical imaging, oncology, and 

Table 1: Characteristics of Included Chinese and Indonesian Studies (N = 12)

Pediatric
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Table 2: Comparison of GenAI Challenges, Opportunities, and Future 
Potentials in Chinese and Indonesian Studies

Countries Challenges Opportunities Future Potentials of GenAI 
in Medical Education

China

1. Underperformance in licensing exams: Large language 
models (e.g., ChatGPT) showed weak results in high-stakes 
medical licensing exams.23,26

2. Critical knowledge gaps: Deficits are particularly 
pronounced in legal/regulatory knowledge, numerical 
calculations, dosage computations, and case-based clinical 
reasoning.23,26

3. Language limitations: ChatGPT’s English-dominant 
training data reduced accuracy in Chinese-language 
medical contexts.22

4. Risk of over-reliance: Students relying too heavily on 
GenAI outputs may weaken their critical thinking skills.19,27

5. Simulation imbalance: In simulation-heavy 
environments, learners risk insufficient exposure to real 
clinical cases, limiting authentic diagnostic and 
interpersonal skill development.19,27

6. High infrastructure costs: Significant upfront investment 
is required to implement AI-based systems.20,21

7. Faculty shortages: Lack of trained instructors hinders 
effective integration.20,21

8. Systemic barriers: Absence of standardized curricula and 
low programming literacy among students constrain 
scalability and sustainability.20,21

1. Improved engagement and satisfaction: 
AI-enhanced instruction consistently 
boosted student engagement, learning 
satisfaction, and practical skill development, 
especially in challenging areas like medical 
imaging, oncology, and microbiology.19,22,26

2. Strengthened conceptual understanding: 
Tools such as ChatGPT, AlphaFold, and 
smart simulation platforms deepened 
students’ grasp of complex biomedical 
concepts and improved critical thinking.19,27

3. Personalized learning experiences: GenAI 
applications provided individualized 
feedback and adaptive learning pathways, 
tailoring instruction to diverse student 
needs.19,27

4. Resource efficiency: In vocational and 
clinical settings, GenAI reduced reliance on 
costly equipment by offering scalable virtual 
training environments.26

5. High student demand: Surveys showed 
strong interest among medical students, with 
more than 90% expressing a desire to learn 
GenAI applications relevant to 
healthcare.20,21

1. Development of intelligent 
tutoring systems that adapt 
to individual learning 
trajectories, offering tailored 
content, formative 
assessments, and continuous 
feedback.22,23

2. Refinement of tools like 
ChatGPT as virtual teaching 
assistants to simulate patient 
interactions, answer clinical 
queries, and support 
multilingual education.22,23

3. Integration into 
competency-based education 
frameworks to enable real-
time performance tracking, 
responsive remediation, and 
progression pathways.21,27

4. Use of GenAI to automate 
and support faculty 
workload, such as drafting 
case studies, generating 
formative exam items, and 
providing engagement 
analytics.21,27

Indonesia

1. Sporadic and interest-based adoption: Use of GenAI has 
been inconsistent, often depending on individual interest 
rather than structured integration, likely due to limited 
training opportunities and lack of knowledge.28,30

2. Concerns about misinformation: Students expressed 
worries that GenAI might generate false or misleading 
information, raising risks for patient care.28

3. Ethical considerations: Learners highlighted potential 
ethical issues related to the responsible use of GenAI in 
clinical contexts.28

4. Limitations in communication training: Current GenAI 
applications were found to be inadequate for teaching 
doctor–patient communication, particularly in providing 
emotional support, which remains a critical gap.29

1. Increased confidence and readiness: 
Faculty and trainees reported greater 
preparedness to use GenAI in both teaching 
and future clinical practice.29,30

2. Improved attitudes toward GenAI: 
Integration into the curriculum shifted 
perceptions from rejection to acceptance, 
with stronger recognition of ethical issues 
and considerations.28

3. Enhanced student learning abilities: 
Students perceived GenAI as positively 
supporting their ability to learn and apply 
complex concepts.29

4. Support for patient care accuracy: GenAI 
was seen as assisting learners in applying 
knowledge and skills more accurately when 
providing patient care.30

5. Validation of ethical concerns: Exposure 
to GenAI in training helped learners 
critically evaluate and validate concerns 
about its misuse, especially as portrayed in 
social media and online spaces.28

1. Provide adequate training 
for faculty, staff, and 
students to ensure 
appropriate GenAI use and 
maximize benefits for 
learning, productivity, and 
patient care.28–30

2. Curriculum integration is 
needed to improve long-term 
acceptance and skills 
development.29,30

3. GenAI should 
complement, not replace, the 
human component in 
medical education and 
patient care, supporting but 
not substituting educators 
and clinicians.30
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microbiology.19,22,26 GenAI tools like ChatGPT, 
AlphaFold, and smart simulation platforms have 
been shown to improve understanding of concepts, 
critical thinking, and personalized learning 
experiences.19,27 In vocational and clinical education 
settings, GenAI has alleviated resource constraints 
by reducing reliance on expensive equipment and 
providing scalable virtual training environments.26

Moreover, studies indicate a strong demand and 
positive perception of GenAI among medical 
students, with over 90% expressing interest in 
learning GenAI applications relevant to 
healthcare.20,21 Table 2 below highlights the 
comparison of benefits/opportunities, challenges, 
and future potentials of GenAI use in medical 
education based on the included Indonesian and 
Chinese literature.

Challenges of GenAI Use
Most studies in Indonesia reported that the use of 
GenAI in medical education has been sporadic and 
interest-based, which might be due to a lack of 
training opportunities and little knowledge on 
GenAI use.28,30 Students are also concerned with the 
potential of GenAI providing false information, and 
ethical issues in using GenAI for patient care.28

Furthermore, Lugito and colleagues29 also 
suggested that the current state of GenAI still 
possesses major limitations to educate learners in 
doctor-patient communication, given that emotional 
support has not been a strength of the current GenAI 
applications (see Table 2).

In China, large language models/GenAI (i.e., 
ChatGPT) have demonstrated underwhelming 
performance on high-stakes medical licensing 
examinations.23,26 These deficits are particularly 
acute in domains involving legal and regulatory 
knowledge, numerical calculations, dosage 
computations, and case-based clinical reasoning. 
Moreover, ChatGPT’s predominantly English-
language training corpus has contributed to lower 
accuracy in Chinese-language medical contexts.22

Beyond technical limitations, pedagogical concerns 
arise around the risk of reduced critical thinking due 
to students’ potential over-reliance on GenAI-
generated outputs. For example, in simulation-
heavy learning environments, students often lack 
sufficient exposure to real-life clinical cases, 
compromising the development of authentic 
diagnostic and interpersonal skills.19,27 The high 
initial cost of implementing GenAI-based 
infrastructure, coupled with a shortage of trained 
faculty, further impedes effective integration. 
Systemically, the absence of standardized GenAI 

curricula and widespread student deficits in 
programming literacy also constrain the scalability 
and sustainability of GenAI-enhanced instruction 
(see Table 2).20,21

Future Potentials of GenAI
Studies in Indonesia suggested that medical 
education institutions provide adequate training for 
faculty, staff, and students in using GenAI 
appropriately to boost the potential benefits of using 
GenAI to improve learning, productivity, and 
patient care.28–30 GenAI use should be incorporated 
into the curriculum to ensure improvement of 
acceptance and skills in the future.29,30 However, 
despite the promising potential of GenAI use, 
Pudjiadi and colleagues30 emphasized that GenAI 
could not replace the human component in medical 
education and patient care, as each system should 
complement and assist the other (see Table 2).

As GenAI technologies continue to evolve in China, 
their integration could enable intelligent tutoring 
systems that adapt to individual learning 
trajectories, offering tailored content, formative 
assessments, and feedback loops that reinforce 
student progress (see Table 2). Tools like ChatGPT 
could be refined to serve as virtual teaching 
assistants, capable of simulating patient 
interactions, answering clinical queries, and 
supporting multilingual education, especially if 
future models overcome current limitations related 
to language bias, legal reasoning, and quantitative 
problem-solving.22,23 Integration of GenAI into 
competency-based education frameworks may also 
allow for real-time performance tracking, enabling 
more responsive remediation and progression 
pathways. Furthermore, GenAI tools could be 
leveraged to automate and enhance faculty 
workload, such as drafting case studies, generating 
formative exam items, and providing analytics on 
student engagement.21,27

Discussion and Implications
Our literature review found that GenAI has been 
used across various learning topics, indicating the 
versatility of GenAI applications in medical 
education. The finding is highly relevant to the 
nature of GenAI, which can be prompted to adapt to 
certain scenarios or play the role of indicated health 
professionals or patients.31 In this sense, GenAI has 
the ability to simulate the real condition, which may, 
in terms of simulation-based learning design, have 
commendable fidelity to mimic the real condition.32
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The integration of GenAI into medical education 
presents transformative implications for both 
students and faculty, for instance, for a more precise 
assessment of procedural skill acquisition.33

Additionally, GenAI plays a role in enhancing the 
quality of teaching feedback by automating 
evaluation metrics and identifying instructional 
gaps.34 Faculty have also begun experimenting with 
generative GenAI tools like ChatGPT to create 
clinical scenarios, review assessments, and develop 
examination content, particularly in bedside 
teaching.35 Nevertheless, medical schools should be 
aware that GenAI might provide inaccurate 
responses in some instances, particularly when the 
prompts are ambiguous, as reported in a study in 
nursing education.36 When this erroneous condition 
occurs, the fidelity of the GenAI may be 
compromised.

In addition, this literature synthesis also indicated 
that Indonesian and Chinese literature found 
different advantages in implementing GenAI in 
medical education. Indonesian literature mostly 
suggested that GenAI has assisted trainees and 
faculty in changing their attitudes towards GenAI 
use, and also to improve learning ability; while 
Chinese literature pinpointed improvements in 
student engagement and critical thinking in 
complex medical cases. These findings relate to the 
level of acceptance of GenAI in academia in both 
countries. For instance, Indonesia’s Ministry of 
Higher Education still provides strict regulations on 
the use of GenAI in higher education,37 while the 
Chinese counterpart has a more accommodating and 
progressive policy on the use of GenAI.38 The 
regulatory differences between the two countries 
illustrate how governance approaches can 
accelerate or hinder the adoption of educational 
innovation. Indonesia’s Ministry of Higher 
Education promotes with caution, but it seems to 
slow down the innovation and limit discipline-
specific applications. In contrast, China’s policy 
framework accelerates large-scale GenAI adoption 
in the medical sector by aligning integration with 
national strategic objectives, though it may risk 
neglecting local variation and ethical safeguards 
such as data privacy, patient safety, and responsible 
clinical use.

Nevertheless, the World Federation for Medical 
Education does not specifically ban the use of 
GenAI in medical education and instead 
recommends the use of this new technology to 
improve educational and patient care outcomes.39

Hence, medical education institutions in all 

countries should explore the benefits of GenAI use 
in their respective educational and patient care 
contexts.
As we predicted, most included studies, both from 
China and Indonesia, expressed apprehension about 
the accuracy of information and interaction 
generated by GenAI. Some of the included studies 
also reported the lack of faculty and student 
training, which negatively affects the quality of 
GenAI use. These findings resonate with the 
concerns of GenAI use in other education fields, 
such as K-12 education,40 higher education,41

business-marketing education,42 and engineering 
education.43 Faculty/teacher training is pivotal 
towards the effective and creative use of GenAI in 
teaching, learning, and assessment.44

Untrained GenAI users have reported negative 
experiences in using GenAI, which can impact their 
low acceptance and high resistance to using 
GenAI.45 Currie et al.46 also highlight how reliance 
on GenAI-generated content can compromise 
students' learning outcomes by limiting their ability 
to meet assessment expectations. Not providing 
appropriate GenAI ethical training and precautions 
to learners may also pose a risk to academic 
dishonesty and even plagiarism.47 Hence, medical 
schools should incorporate training in ethical 
reasoning and patient-centered care when 
integrating GenAI into their curricula.48

Interestingly, studies included in this review were 
mostly at level 1 (i.e., satisfaction/reaction) and 2 
(i.e., knowledge and skills learning) of Kirkpatrick’s 
level of educational impact evaluation. None of the 
studies achieved Level 3 (i.e., behavior changes) or 
Level 4 (i.e., health outcomes) outcomes.18 It is 
possible that current studies have not yet been able 
to evaluate behavioral changes and health outcomes 
due to time limitations, as these higher impact levels 
may need more years of program implementation to 
show intended outcomes.49 Meanwhile, the trend of 
GenAI use, for instance, OpenAI/ChatGPT, has 
only started at the end of 2022.50 Hence, the medical 
education realm is currently deep in a learning 
process and will need time to change behavior and 
healthcare outcomes. This paves the way for 
upcoming studies to evaluate future healthcare 
outcomes and healthcare professionals’ behavior 
changes in using GenAI.

Limitations
This study presents several limitations that should 
be acknowledged. First, the number of empirical 
studies from China and Indonesia is limited to only 
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12, and most studies, particularly Indonesian 
studies, were cross-sectional. In terms of research 
origin, our review only included Chinese and 
Indonesian studies. The limitation of methodologies 
and country settings may constrain the 
comprehensiveness of our literature review and may 
affect the generalizability of the findings to be 
implemented in other contexts. Moreover, some of 
the included studies also had non-medical (i.e., 
nursing, veterinarian) trainees in addition to medical 
trainees as participants, resulting in heterogeneity of 
context which made the synthesis of findings 
challenging. Notably, there is a lack of higher-level 
evaluation outcomes corresponding to levels 3 and 
4 of Kirkpatrick’s model, which assess behavioral 
change and organizational results. This suggests 
that the field of medical education is still in the early 
stages of integrating generative GenAI and has yet 
to produce substantial evidence on its impact on 
clinical behavior and healthcare outcomes. 

Future research is needed to evaluate how GenAI 
influences long-term changes in healthcare 
professionals’ practices and patient outcomes. 
Moreover, challenges such as AI reliability, 
adequate training, and ethical considerations remain 
significant barriers to responsible and effective 
implementation. The interdisciplinary nature of 
GenAI and healthcare also adds complexity, 
necessitating diverse methodological approaches 
and cross-sector collaboration.

Conclusion and Recommendations
In conclusion, this study identified the current uses 
of GenAI in medical education in both Indonesia 
and China. The applications span clinical teaching, 
curriculum, assessment, and the enhancement of 
students’ learning across different domains, with 
most empirical research focusing on improving 
student learning outcomes. Although GenAI brings 
many opportunities and transformative potential to 
medical education, addressing the challenges of 
integration requires a multifaceted and collaborative 
approach.1 These efforts show the growing role of 
GenAI in supporting educational innovation while 
also revealing areas that remain underexplored.

Hence, institutions should invest in robust 
evaluation systems to ensure the accuracy and 
reliability of GenAI-generated content, particularly 
in high-stakes contexts such as licensing 
examinations.51 Faculty development is also 
essential to equip educators with both the technical 
and ethical understanding necessary for effective 
GenAI use,52 ensuring transparency, mitigating bias, 

and safeguarding both patients and students.52–54 At 
the same time, promoting interdisciplinary research 
and implementing systematic feedback mechanisms 
can help align GenAI tools with real-world clinical 
needs, thereby fostering sustainable and equitable 
implementation across diverse medical education 
settings.55

More importantly, national policies and funding 
structures must continue to evolve to support 
curriculum reform, technological infrastructure, and 
regulatory safeguards.56 The contrasting approaches 
of Indonesia and China demonstrate how 
governance models directly shape the adoption of 
GenAI in higher education, particularly within 
medical education. These differences highlight a 
broader lesson for global policy: regulatory 
environments must balance flexibility with 
accountability. Future policies should encourage 
discipline-specific strategies in Indonesia, 
strengthen ethical safeguards in China, and, more 
broadly, adopt frameworks that ensure GenAI 
integration is equitable, sustainable, and responsive 
to local educational and clinical needs as suggested 
by OECD and UNESCO guidelines.57,58

Our review suggests that medical education 
institutions should provide appropriate training to 
students and faculty to use GenAI in education, to 
leverage the benefits of GenAI, and mitigate the 
risks of academic dishonesty. Prior evaluations have 
demonstrated that GenAI tools like ChatGPT can 
provide useful explanations and even support 
assessment tasks, yet their outputs often contain 
inaccuracies, biases, or “hallucinations,” especially 
in non-English medical contexts.23,33  Beyond 
accuracy, upcoming investigations need to move 
past short-term measures of knowledge gain to 
explore the longer-term impacts of GenAI use on 
trainees’ behaviors, particularly how reliance on 
GenAI may influence critical thinking, diagnostic 
reasoning, and ethical judgment in advanced 
training or healthcare practice.53,59 Critically, almost 
no studies to date have examined whether GenAI 
integration improves or potentially undermines the 
quality of patient care and outcomes, a gap also 
noted in a recent systematic review.60

To address this gap, there is a need to promote 
collaborative, multi-method research aiming at 
higher Kirkpatrick evaluation levels (e.g., Level 3 
and 4) and to create continuous feedback for 
improving the quality of GenAI use in medical 
education. Finally, future studies or reviews on the 
application of GenAI in medical and health 
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