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Through a narrative review and synthesis of the global status of Infectious Disease 
Ethics (IDE) education, this paper proposes positioning IDE as a core compe-
tency in graduate training and constructs a three-dimensional integrated model 
of “Theory-Practice-Assessment.” Drawing on the experience of the OPENING 
project by the European Society of Clinical Microbiology and Infectious Diseases 
(ESCMID), it emphasizes that the ethical framework must adapt to the paradigm 
shifts brought about by emerging technologies such as genomics. This model 
not only addresses the gaps in IDE education exposed by COVID-19 but also 
provides solutions to ethical challenges in fields like digital health and precision 
medicine, offering a practical pathway for the reform of global infectious disease 
graduate education.
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1 The urgency of infectious disease ethics education

1.1 Ethical vacuum and lessons from COVID-19

The COVID-19 pandemic has brought ethical dilemmas in the field of infectious diseases 
to the forefront, directly exposing systemic deficiencies in existing IDE education. A global 
survey shows that only 32% of infectious disease (ID) professionals have received systematic 
ethical training, with significant variations in training quality (1–3). The disparity across 
regions is particularly striking: the training coverage rate reaches 58% in developed European 
countries and 45% in North America, while it is merely 11 and 9% in low-income countries in 
Africa and Southeast Asia, respectively. This imbalance has exacerbated inequalities in global 
public health responses (1).

The lack of structured guidance for resolving ethical conflicts between bedside decisions 
and public health interventions has led to numerous controversies in practice (4). During the 
peak of the pandemic, many countries faced shortages of medical resources such as ventilators 
and intensive care beds. There were neither unified ethical standards nor systematic decision-
making training for professionals when allocating resources between older adults and young 
patients, or between critically ill and moderately ill patients (4). Meanwhile, issues such as 
balancing individual freedom with public health in quarantine policies and disputes over fair-
ness in vaccine distribution have all highlighted the practical necessity of IDE education (4, 5).
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1.2 New challenges arising from 
technological innovation

The widespread application of genomics technology in infectious 
disease surveillance has challenged the traditional definition of patient 
privacy (3). Taking molecular epidemiological research on tuberculo-
sis as an example, tracking the source of infection through gene 
sequencing involves collecting a large amount of personal and family 
genetic information of patients. The scope of data sharing, storage 
duration, and boundaries for secondary use of such data lack clear 
ethical norms, which may lead to genetic discrimination or privacy 
breaches (3).

The popularization of digital health tools has also created new 
informed consent dilemmas (3, 5). Contact tracing apps played a cru-
cial role in pandemic prevention and control, yet some tools failed to 
fully inform users about the scope and purpose of data collection. 
Users often authorized platforms to access sensitive information such 
as location and communication records without full awareness. This 
“passive informed consent” violates the fundamental principles of 
ethics, undermining public trust and laying hidden risks for data 
abuse (5).

1.3 The unique position of graduate 
education

Unlike undergraduate education, which focuses on imparting 
ethical knowledge, graduate medical education (including resi-
dency, fellowship, and advanced degree programs in infectious 
diseases) should prioritize the cultivation of “ethical leadership” (6, 
7). Undergraduate programs typically cover basic content such as 
the four core principles of medical ethics, while graduate stu-
dents—who will be the backbone of future infectious disease pre-
vention and control—need the ability to lead ethical 
decision-making and coordinate multi-stakeholder interests in 
complex scenarios. For instance, in cross-regional epidemic 
responses, they should be able to balance resource needs across 
different regions and develop fair and feasible intervention 
plans (7).

The interdisciplinary nature of infectious disease ethics dictates 
that graduate education must integrate clinical microbiology, public 
health policy, and philosophical ethics (8, 9). Infectious disease pre-
vention and control not only involves medical-technical aspects of 
diagnosis and treatment but also requires consideration of the legiti-
macy of policy formulation, the fairness of social impacts, and the 
acceptability of public perception (9). Therefore, graduate training 
must break down disciplinary barriers and foster comprehensive lit-
eracy for analyzing and solving problems from medical, policy, and 
ethical perspectives.

1.4 Methodology of this review

This paper adopts a narrative review approach to synthesize exist-
ing literature, policy documents, and educational frameworks related 
to infectious disease ethics education. Literature was identified 
through PubMed, Web of Science, and Google Scholar using key-
words including “infectious disease ethics,” “ethics education,” “gradu-
ate medical education,” and “public health ethics.” Sources were 
selected based on relevance to curriculum design, ethical frameworks, 
and international educational practices. The review aims to provide a 

comprehensive overview and propose a structured framework rather 
than a systematic meta-analysis.

2 Limitations and innovations of 
existing educational models

2.1 Shortcomings of traditional approaches

Traditional IDE education is plagued by fragmentation, with ethi-
cal content often confined to a single “professional ethics” module, 
lacking systematicity and relevance (10, 11). Most medical schools 
only offer 2–4 h of ethical lectures in graduate curricula, covering a 
narrow range of topics that are disconnected from core aspects of 
infectious disease clinical practice and public health interventions 
(10). As a result, students struggle to apply ethical knowledge to prac-
tical work.

The absence of an assessment system further hinders the improve-
ment of educational quality. The Accreditation Council for Graduate 
Medical Education (ACGME) has established clear ethical compe-
tency standards for specialties like hematology, but no such unified 
framework exists for IDE (12). Existing assessments primarily rely on 
theoretical exams, focusing on memorization of ethical principles 
rather than evaluating practical decision-making skills or the ability 
to resolve ethical conflicts, failing to objectively reflect students’ ethi-
cal literacy (12).

2.2 The role of emerging educational 
technologies

Large language models such as ChatGPT present a double-edged 
sword in ethical case discussions (13). These tools can quickly generate 
diverse ethical dilemma scenarios and simulate the perspectives of 
different stakeholders, providing students with rich discussion materi-
als—especially valuable for institutions with limited resources. 
However, AI lacks the human-specific capacity for value judgment and 
empathy; it cannot guide students to deeply reflect on the humanistic 
concerns behind ethical decisions or cultivate their moral intuition 
(13). Thus, it cannot replace the core role of human mentors.

The development and application of online educational resources 
have opened new avenues for IDE education. A genomics training 
module designed for members of ethics committees covers core con-
tent such as ethics of genetic data and norms for informed consent 
through video lectures and interactive case analysis. In pilot applica-
tions across more than 20 countries, the accuracy rate of participants’ 
ethical decision-making increased by 40%, demonstrating the feasibil-
ity of the online model (14). Additionally, virtual reality (VR) technol-
ogy can simulate ethical scenarios in emergent epidemics, allowing 
students to practice decision-making in immersive environments and 
serving as an effective supplement to traditional teaching (1).

2.3 Comparison of international practices

Europe has operationalized ethical principles through ESCMID’s 
OPENING project (Operationalizing Ethics in Infectious Diseases), 
which integrates ethics into Clinical Practice Guidelines (CPGs), pro-
viding concrete tools for IDE education (2). The organization has 
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developed a fairness assessment form encompassing 8 core indicators, 
including resource allocation, service accessibility, and risk–benefit 
ratio. Students can practice using this form with real cases, translating 
abstract fairness principles into actionable decision-making steps (2). 
This “principle-tool-practice” model effectively enhances the practi-
cality of ethical education.

The American model focuses on integrating community ethical 
practice, though it should be noted that practices vary across institu-
tions and regions. Teaching Health Centers place residents at the fore-
front of community epidemic prevention and control, allowing 
students to confront ethical challenges in real-world work (15). For 
example, during community vaccine administration, students must 
address issues such as vaccine allocation during shortages, answer 
public questions about vaccine safety, and coordinate vaccination pri-
orities across age groups (15). Through reflective practice, they deepen 
their understanding of ethical principles and develop communication, 
coordination, and decision-making skills.

In addition to European and American models, Asian contexts—
particularly China—also offer valuable approaches. China’s dual-tutor 
system, which pairs ethics scholars with clinical mentors, provides a 
structured mechanism for integrating ethics into clinical training (16). 
This model emphasizes localized adaptation of ethical principles to 
regional public health challenges, such as large-scale outbreak 
response and resource allocation in densely populated settings.

While the European model emphasizes the application of stan-
dardized tools and the American model prioritizes practical experi-
ence, these approaches, along with regionally adapted models like 
China’s, collectively embody the core idea of “integrating theory with 
practice,” offering valuable insights for global IDE education reform.

3 Construction of a three-dimensional 
integrated framework

The proposed framework comprises three interconnected dimen-
sions: Theoretical, Practical, and Assessment. This structure ensures 
that ethical training is not only knowledge-based but also skill-ori-
ented and evaluable, thereby fostering measurable competency devel-
opment in trainees.

3.1 Theoretical dimension

IDE theoretical teaching should expand beyond the traditional 
“four core principles” (autonomy, non-maleficence, beneficence, and 
justice) to include seven categories: genomic justice, digital ethics, 
global health justice, community engagement ethics, research ethics, 
policy ethics, and cultural sensitivity ethics (3, 10). This expansion is 
justified by the evolving landscape of infectious disease challenges, 
where issues like data privacy, global equity, and community trust are 
as critical as bedside ethics (3, 8). The seven categories were selected 
to cover the spectrum from individual patient care to global health 
governance. It is recommended that 2–3 teaching hours be allocated 
to each category, with a total of no fewer than 14 h to ensure compre-
hensive theoretical coverage. This allocation is based on curriculum 
design principles for competency-based graduate education, ensuring 
sufficient depth for each topic while remaining feasible within stan-
dard program structures (10). This proposed structure of seven the-
matic areas, while derived from a synthesis of current ethical 

challenges in the literature (3, 8, 10), represents a curricular proposal 
based on our expert analysis and has not yet undergone formal valida-
tion through methods such as a Delphi consensus process. It is 
intended as a comprehensive framework to guide curriculum 
development.

Genomic justice focuses on the fair use of genetic data and acces-
sibility of genetic technologies; digital ethics addresses issues such as 
health data privacy protection and fairness in algorithmic decision-
making; and global health justice emphasizes the right to resource 
allocation and technology access for low-income countries in global 
infectious disease prevention and control (3). Through systematic 
teaching, students will develop a multidimensional ethical thinking 
framework.

Local adaptation is a key component of theoretical teaching. 
China’s dual-tutor system provides a solid foundation for collabora-
tion between ethics scholars and ID experts (16). A “ethics tutor + clin-
ical tutor” joint guidance model can be adopted: ethics tutors are 
responsible for theoretical teaching and guidance on ethical analysis 
methods, while clinical tutors, drawing on cases from infectious dis-
ease diagnosis/treatment and public health practice, explain the appli-
cation scenarios of ethical principles—achieving deep integration of 
theory and practice. For example, when discussing the ethics of tuber-
culosis genetic surveillance, clinical tutors can share practical cases of 
privacy protection, while ethics tutors analyze the ethical conflicts in 
these cases and their resolution pathways from a theoretical 
perspective.

3.2 Practical dimension

Practical teaching should follow a structured “basic level-
advanced level” pathway to gradually enhance students’ practical ethi-
cal competence. The rationale for this progression is to scaffold 
learning from skill-based ethical awareness to complex ethical deci-
sion-making in simulated and real-world settings.

The basic level requires embedding ethical considerations into 
technical training. For example, in point-of-care ultrasound (POCUS) 
training, gender sensitivity education should be incorporated—
emphasizing privacy protection and cultural respect in ultrasound 
examinations for female patients (17). In pathogen detection technol-
ogy training, ethical norms for communicating test results should be 
covered, including how to explain results to patients, protect patient 
privacy, and respond to patients’ psychological reactions (17).

The advanced level focuses on simulation training and on-site 
practice, with an emphasis on cultivating ethical decision-making 
skills in emergent epidemics. Scenario simulations can be designed to 
replicate situations such as ventilator shortages during the COVID-19 
pandemic or the formulation of quarantine policies following the out-
break of an unknown infectious disease. Students are divided into 
groups to play roles such as clinicians, public health officials, and 
patient representatives, develop resource allocation plans or interven-
tion policies, and conduct ethical justifications (18). Additionally, 
students can be arranged to participate in on-site tasks such as ethics 
committee work and community infectious disease prevention, allow-
ing them to address ethical conflicts in real-world settings.

3.3 Assessment dimension

The third dimension of the framework focuses on evaluating ethi-
cal competency through structured tools and processes.
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To systematically evaluate ethical competency, we propose a 
preliminary 10-item core assessment framework for IDE. The 
design of this framework is inspired by the use of structured 
checklists and rubrics in competency-based medical education, 
which are proven tools for making complex skills like ethical rea-
soning observable and assessable (19, 20). Furthermore, its sys-
tematic approach is analogous to ethical review frameworks 
employed in fields such as forensic epidemiology, where struc-
tured guidelines help navigate shared core concerns—including 
privacy, justice, and accountability during public health investiga-
tions (21, 22). Its structured checklist approach provides a vali-
dated model for translating ethical principles into observable, 
assessable behaviors. The proposed tool includes adequacy of 
informed consent, effectiveness of privacy protection, fairness of 
resource allocation, rationality of risk–benefit ratio, demonstra-
tion of cultural sensitivity, avoidance of conflicts of interest, 
degree of community engagement, legitimacy of policy formula-
tion, transparency of communication, and traceability of deci-
sions. The selection of items was refined by the authors’ collective 
expertise in infectious diseases and bioethics. Its future applica-
tion and refinement should involve rigorous validation through 
methods such as Delphi surveys with international IDE experts or 
pilot testing in training programs (21, 23).

The proposed 10-item assessment tool is designed to operation-
alize and evaluate the core competencies outlined in the seven theo-
retical categories. For instance, ‘fairness of resource allocation’ and 
‘global health justice’ assess competencies in Global Health Justice; 
‘adequacy of informed consent’ and ‘transparency of communica-
tion’ relate to Digital Ethics and Research Ethics; ‘demonstration of 
cultural sensitivity’ aligns with Cultural Sensitivity Ethics; and 
‘legitimacy of policy formulation’ and ‘degree of community 
engagement’ correspond to Policy Ethics and Community 
Engagement Ethics. This ensures that assessment is directly aligned 
with the taught curriculum.

3.4 Institutional guarantee

Curriculum accreditation is critical to ensuring educational 
quality; it is recommended that the World Health Organization 
(WHO) develop minimum standards for IDE graduate education 
(12). These standards should specify key elements such as core cur-
riculum content, the ratio of theoretical to practical hours, require-
ments for implementing the dual-tutor system, and assessment 
methods—providing a unified reference for IDE education world-
wide. Meanwhile, regional IDE education accreditation bodies 
should be established to regularly evaluate the training quality of 
institutions and promote the implementation of educational 
standards.

Furthermore, integrating research ethics training, particularly 
concerning implementation science, into the core curriculum is 
essential. Implementation science focuses on how to effectively 
apply infectious disease prevention technologies and policies in 
real-world settings, with associated ethical issues including: fair-
ness in promoting new technologies in resource-constrained 
regions, community acceptance of intervention measures, and 
coordination of stakeholders in policy implementation (5, 13). 
Targeted training will enable students to identify and address ethi-
cal risks in the implementation process.

Establishing a faculty development system is a key pillar of insti-
tutional guarantee. An international collaborative network can be 
used to provide training for IDE educators worldwide, covering con-
tent such as ethical teaching methods, case development, and the use 
of assessment tools. Additionally, ethics scholars and ID experts 
should be encouraged to collaborate on educational research and 
jointly develop localized teaching resources and case banks to enhance 
the relevance and practicality of education.

4 Conclusion

Infectious disease ethics education needs to transform from an 
“add-on” to an “infrastructure,” becoming a core component of infec-
tious disease graduate training. The three-dimensional integrated 
“Theory-Practice-Assessment” framework constructed in this paper 
provides a systematic solution for cultivating the next generation of 
ID experts with ethical leadership, through comprehensive theoretical 
coverage, structured practical training, and sound institutional 
guarantees.

This framework incorporates international experiences from 
regions such as Europe and North America while considering local 
adaptation needs. It can address ethical challenges brought about by 
emerging technologies like genomics and digital health, and respond 
to the educational gaps exposed by COVID-19. By establishing a 
global collaborative network (drawing on the ESCMID case 2) and 
leveraging innovative educational technologies, the framework can be 
implemented worldwide.

However, IDE education reform still faces financial and policy 
obstacles. Low-income countries generally lack faculty and fund-
ing for ethical education, requiring support from international 
organizations and high-income countries. In some regions, IDE 
education is not sufficiently prioritized, and it has not been incor-
porated into mandatory graduate training requirements at the 
policy level (1, 12). In the future, global collaboration is needed 
to mobilize resources and strengthen policy advocacy to promote 
the popularization and quality improvement of IDE education. 
Ultimately, this will cultivate professionals capable of addressing 
full-chain ethical challenges “from pathogen to policy,” providing 
ethical safeguards for global infectious disease prevention and 
control.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author/s.

Author contributions

XW: Writing – original draft. HL: Conceptualization, Supervision, 
Validation, Writing  – review & editing. TL: Conceptualization, 
Investigation, Writing – original draft. SZ: Writing – review & editing.

https://doi.org/10.3389/fpubh.2026.1744330
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Wang et al.� 10.3389/fpubh.2026.1744330

Frontiers in Public Health 05 frontiersin.org

Funding

The author(s) declared that financial support was received for 
this work and/or its publication. This work was supported by 
Chongqing Natural Science Foundation General Project 
(CSTB2023NSCQ-MSX0715); CQMU Education Reform Project 
(JY20240424); CQMU Graduate Education Reform Project 
(xyjg240223); Artificial Liver Special Fund–Beijing Gandan 
Xiangzhao Fund (iGandanF-1082023-RGG029); Remarkable 
Innovation-Clinical Research Project and the Deng Feng Program 
of the Second Affiliated Hospital of Chongqing Medical 
University; Scientific and Technological Research Program of 
Chongqing Municipal Education Commission (Grant No. KLZD-
K202200403, KJZD-K202400401); Senior Medical Talents 
Program of Chongqing for Young and Middle-aged ([2022]15, 
[2024]32); Scientific Research Project of Chongqing Municipal 
Sports Bureau (No. B202537).

Acknowledgments

The authors thank all interns and attending physicians involved in 
the study, as well as the Department of Infectious Diseases, The 
Second Affiliated Hospital of Chongqing Medical University for 
support.

Conflict of interest

The author(s) declared that this work was conducted in the 
absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.

Generative AI statement

The author(s) declared that Generative AI was not used in the 
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of artificial 
intelligence and reasonable efforts have been made to ensure accuracy, 
including review by the authors wherever possible. If you identify any 
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
	1.	Righi E, Mirandola M, Grossi AA, Akova M, Tacconelli E, Fratucello A, et al. Infectious 
diseases ethics: a worldwide survey. Clin Microbiol Infect. (2025) 31:282–9. doi: 10.1016/j.
cmi.2024.10.021

	2.	Righi E, Yahav D, Nasim A, Akova M, Barac A, Scudeller L, et al. Incorporating ethics 
into infectious disease clinical practice guidelines. Clin Microbiol Infect. (2025) 31:560–7. 
doi: 10.1016/j.cmi.2025.01.008

	3.	Juengst ET, Van Rie A. Transparency, trust, and community welfare: towards a preci-
sion public health ethics framework for the genomics era. Genome Med. (2020) 12:98. doi: 
10.1186/s13073-020-00800-y

	4.	Stoeklé HC, Ivasilevitch A, Hervé C. Good practice in medicine and biology: scientific 
integrity needs global bioethics [published correction appears in J Transl med. 2023 mar 
7;21(1):180. Doi: 10.1186/s12967-023-03981-3.]. J Transl Med. (2023) 21:37. doi: 10.1186/
s12967-022-03847-0

	5.	Atenas J, Havemann L, Timmermann C. Reframing data ethics in research methods 
education: a pathway to critical data literacy. Int J Educ Technol High Educ. (2023) 20:11. 
doi: 10.1186/s41239-023-00380-y

	6.	Kraemer MUG, Tsui JL, Chang SY, Lytras S, Khurana MP, Vanderslott S, et al. Artificial 
intelligence for modelling infectious disease epidemics. Nature. (2025) 638:623–35. doi: 
10.1038/s41586-024-08564-w

	7.	Righi E, Yahav D, Nasim A, Akova M, Barac A, Scudeller L, et al. Incorporating ethics 
into infectious disease clinical practice guidelines. Clin Microbiol Infect. (2025) 31:560–7. 
doi: 10.1016/j.cmi.2025.01.008

	8.	Plymoth A, Codd MB, Barry J, Boncan A, Bosman A, Conyard KF, et al. Core com-
petencies in applied infectious disease epidemiology: a framework for countries in 
Europe. Euro Surveill. (2023) 28:2200517. doi: 10.2807/1560-7917.ES.2023.28.6.2200517

	9.	Hrudey SE, Silva DS, Shelley J, Pons W, Isaac-Renton J, Chik AH, et al. Ethics guidance 
for environmental scientists engaged in surveillance of wastewater for SARS-CoV-2. 
Environ Sci Technol. (2021) 55:8484–91. doi: 10.1021/acs.est.1c00308

	10.	 Wasson MK, Luther VP, Armstrong WS, Schwartz BS, Shnekendorf R, Logan A, et al. 
Skills, not just knowledge: infectious diseases fellows' recommendations regarding antimi-
crobial stewardship training. Clin Infect Dis. (2023) 77:1265–72. doi: 10.1093/cid/ciad358

	11.	 Righi E, Mirandola M, Grossi AA, Akova M, Tacconelli E, Fratucello A, et al. 
Infectious diseases ethics: a worldwide survey. Clin Microbiol Infect. (2025) 31:282–9. doi: 
10.1016/j.cmi.2024.10.021

	12.	 Hamstra SJ, Cuddy MM, Jurich D, Yamazaki K, Burkhardt J, Holmboe ES, et al. 
Exploring the association between USMLE scores and ACGME milestone ratings: a 

validity study using national data from emergency medicine. Acad Med. (2021) 
96:1324–31. doi: 10.1097/ACM.0000000000004207

	13.	 Rahimzadeh V, Kostick-Quenet K, Blumenthal Barby J, McGuire AL. Ethics educa-
tion for healthcare professionals in the era of ChatGPT and other large language models: 
do we still need it? Am J Bioeth. (2023) 23:17–27. doi: 10.1080/15265161.2023.2233358

	14.	 McGahan E, Berkman J, Milne D, Terrill B, Gear R, Gardiner S, et al. Empowering 
human research ethics committees to review genomics applications: evaluating the utility 
of a custom online education resource. Eur J Hum Genet. (2025) 33:945–55. doi: 10.1038/
s41431-025-01846-5

	15.	 Patel RA, Ungar RA, Pyke AL, Adimoelja A, Chakraborty M, Cotter DJ, et al. 
Increasing equity in science requires better ethics training: a course by trainees, for train-
ees. Cell Genom. (2024) 4:100554. doi: 10.1016/j.xgen.2024.100554

	16.	 Lv Q, Zhang Y, Li Y, Yu Y. Research on the construction of a nursing education man-
agement model based on a small data-driven model and its application. Comput Intell 
Neurosci. (2022) 2022:3099794. doi: 10.1155/2022/3099794

	17.	 Clever K, Richter C, Meyer G. Current approaches to the integration of sex- and 
gender-specific medicine in teaching: a qualitative expert survey. GMS J Med Educ. (2020) 
37:Doc26. doi: 10.3205/zma001319

	18.	 DeClerk LC, LaBorde PJ, Hughes MF, Reeves DN, Hester DM, Cowan PA. An online 
COVID-19 simulation to explore interprofessional collaboration and Foster Systems 
leadership competencies in doctor of nursing practice students. Nurs Educ Perspect. 
(2022) 43:193–5. doi: 10.1097/01.NEP.0000000000000909

	19.	 Anderson HL, Kurtz J, West DC. Implementation and use of workplace-based assess-
ment in clinical learning environments: a scoping review. Acad Med. (2021) 96:S164–74. 
doi: 10.1097/ACM.0000000000004366

	20.	 Lee GB, Chiu AM. Assessment and feedback methods in competency-based medical 
education. Ann Allergy Asthma Immunol. (2022) 128:256–62. doi: 10.1016/j.anai.2021.12.010

	21.	 Shen FX, Silverman BC, Monette P, Kimble S, Rauch SL, Baker JT. An ethics checklist 
for digital health research in psychiatry: viewpoint. J Med Internet Res. (2022) 24:e31146. 
doi: 10.2196/31146

	22.	 Ning Y, Teixayavong S, Shang Y, Savulescu J, Nagaraj V, Miao D, et al. Generative 
artificial intelligence and ethical considerations in health care: a scoping review and ethics 
checklist. Lancet Digit Health. (2024) 6:e848–56. doi: 10.1016/S2589-7500(24)00143-2

	23.	 Shalansky R, Upshur R. The ethical considerations of primordial pandemic preven-
tion from a one health perspective. Philos Ethics Humanit Med. (2025) 20:4. doi: 10.1186/
s13010-025-00166-2

https://doi.org/10.3389/fpubh.2026.1744330
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.cmi.2024.10.021
https://doi.org/10.1016/j.cmi.2024.10.021
https://doi.org/10.1016/j.cmi.2025.01.008
https://doi.org/10.1186/s13073-020-00800-y
https://doi.org/10.1186/s12967-022-03847-0
https://doi.org/10.1186/s12967-022-03847-0
https://doi.org/10.1186/s41239-023-00380-y
https://doi.org/10.1038/s41586-024-08564-w
https://doi.org/10.1016/j.cmi.2025.01.008
https://doi.org/10.2807/1560-7917.ES.2023.28.6.2200517
https://doi.org/10.1021/acs.est.1c00308
https://doi.org/10.1093/cid/ciad358
https://doi.org/10.1016/j.cmi.2024.10.021
https://doi.org/10.1097/ACM.0000000000004207
https://doi.org/10.1080/15265161.2023.2233358
https://doi.org/10.1038/s41431-025-01846-5
https://doi.org/10.1038/s41431-025-01846-5
https://doi.org/10.1016/j.xgen.2024.100554
https://doi.org/10.1155/2022/3099794
https://doi.org/10.3205/zma001319
https://doi.org/10.1097/01.NEP.0000000000000909
https://doi.org/10.1097/ACM.0000000000004366
https://doi.org/10.1016/j.anai.2021.12.010
https://doi.org/10.2196/31146
https://doi.org/10.1016/S2589-7500(24)00143-2
https://doi.org/10.1186/s13010-025-00166-2
https://doi.org/10.1186/s13010-025-00166-2

	Integrating ethics into infectious disease graduate training: a multidimensional framework for public health practice
	1 The urgency of infectious disease ethics education
	1.1 Ethical vacuum and lessons from COVID-19
	1.2 New challenges arising from technological innovation
	1.3 The unique position of graduate education
	1.4 Methodology of this review

	2 Limitations and innovations of existing educational models
	2.1 Shortcomings of traditional approaches
	2.2 The role of emerging educational technologies
	2.3 Comparison of international practices

	3 Construction of a three-dimensional integrated framework
	3.1 Theoretical dimension
	3.2 Practical dimension
	3.3 Assessment dimension
	3.4 Institutional guarantee

	4 Conclusion

	Acknowledgments
	References

