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Background: The Chinese government’s long-term healthcare strategy and the short-term pandemic of COVID-19 have highlighted the urgent need for clinically skilled and multidisciplinary-orientated healthcare professionals to address future healthcare challenges.

Objective: This systematic review analyzes the current state and future directions of medical education in China, drawing on various studies to provide insights into optimizing medical training and aligning it with national healthcare needs.

Methods: A systematic review of existing literature on Chinese medical education reforms was conducted. The analysis focused on key aspects such as medical education systems, regional disparities, curriculum development, and management structures. Comparisons with international medical education models were also included to identify potential areas for improvement.

Discussion: China’s medical education system operates through multiple parallel mechanisms, with ongoing efforts to enhance regional coordination, diversify curricula, and improve collaboration between educational institutions and healthcare providers. Comparisons with foreign models suggest several key reforms: establishing a unified medical degree system with clear objectives, prioritizing general practitioners and primary care training, integrating medical humanities and public health education, and strengthening the governance of medical schools and affiliated hospitals.

Conclusion: This systematic review provides a comprehensive overview of the evolving landscape of medical education in China, identifies challenges and opportunities, and proposes targeted reforms. These insights may serve as a reference for policymakers and educators working to enhance medical training and healthcare delivery in China.
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Introduction

In recent decades, Chinese government has never stopped the actions in optimizing the medical education system to adapt the rapidly growing healthcare demand (Hou et al., 2014). In order to meet the demand for high-quality medical personnel in China’s healthcare, the reform of medical education in China has gone through several epoch-making stages, including the merge of independent medical schools into comprehensive universities in 1998 (Hsieh and Tang, 2019); the establishment of the accreditation system for clinical medical specialties in 2008 (Geffen et al., 2014); the initiation of the standardized residency training system in 2013 (Hsieh and Tang, 2019); the accreditation by the World Federation of China’s clinical medicine program in 2020; and the medical education development in China entered a new era with the release of the “Healthy China 2030 Planning Outline” put the people’s healthcare issues to a national strategic level (Song et al., 2017).

The global outbreak of COVID-19 has brought the unprecedented burden to the healthcare system all round the world. The COVID-19 pandemic underscored the severe deficit of medical resources, in which the shortage of medical personnel is more striking. The fight against COVID-19 has directly tested the medical education system worldwide (Yang et al., 2020). For example, the pressure on hospitals to provide clinical training for medical students increased dramatically during the COVID-19 pandemic, and Chinese medical schools quickly moved to online learning and included modules on infectious disease prevention and control in their online curricula, but the coverage of online training for primary care physicians still needs to be improved. Therefore, it accelerated the adjustment of China’s medical education and training model (Li et al., 2020). The noble spirit and superior medical skills shown by the medical staff in times of crisis highlighted the success of medical personnel training in China. However, while huge progress has been made in medical education, it is also clear that medical personnel will need to acquire more comprehensive capabilities in the future, such as multidisciplinary integration and crisis response skills. Driven by both the government’s long-term healthcare strategy and the short-term outbreak of COVID-19, we should objectively examine the challenges faced by medical education system in China. We also have to consider the developing direction of medical education in China by referencing the models of other medical education systems from a longer-term perspective. Existing studies often focus on isolated aspects; this review synthesizes policy documents, empirical research, and case studies to provide a comprehensive reform framework.



Methods


Study design

This study follows a systematic review approach to analyze the current state and future directions of medical education in China. The review adheres to PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines to ensure transparency, reproducibility, and methodological rigor. A thematic analysis was employed to synthesize findings across selected studies.



Literature search strategy

A comprehensive literature search was conducted in the Web of Science and PubMed databases to identify relevant studies published between 2012 and August 2024. The search terms included “Medical education reform,” “Curriculum development,” “General practitioners,” “Public health education,” “China,” and “COVID-19.” Additionally, a manual search of relevant journals and internet sources was performed to enhance the comprehensiveness of the review. All authors contributed to refining the search strategy and reviewing the retrieved articles.



Inclusion and exclusion criteria


Studies were selected based on the following criteria


•Inclusion criteria: Experimental and non-experimental studies written in English that discuss the current state, challenges, or future directions of medical education in China.

•Exclusion criteria: Dissertations, letters, commentaries, opinions, and editorial articles were excluded.





Study selection and data extraction

The literature selection process was conducted in several stages:


1.Initial screening: A total of 78 articles were retrieved from the database searches. An additional 13 articles were identified through manual searches.

2.Duplicate removal: Using EndNote X9 (Clarivate Analytics, USA), 15 duplicate articles were removed.

3.Title and abstract screening: Two authors independently screened the remaining 76 articles based on the inclusion and exclusion criteria, selecting 36 articles for full-text review.

4.Full-text review: Two authors independently assessed the full texts of these 36 articles and discussed their relevance. Studies were evaluated using the CASP checklist; low-quality articles (e.g., commentaries without data) were excluded. After excluding 5 articles that did not align with the study’s objectives, a final set of 31 articles was included in the review.

5.Data extraction: Key information, including study design, methodology, findings, and conclusions, was extracted from the selected articles using a standardized data extraction form. Any discrepancies were resolved through discussion among the authors.






Data analysis

A qualitative thematic analysis was conducted to synthesize findings across selected studies. The analysis followed Braun and Clarke’s framework:


1.Familiarization: Repeated reading of included studies to identify recurrent concepts.

2.Coding: Open coding of text segments related to medical education reforms (e.g., “curriculum integration,” “rural training gaps”).

3.Theme development: Codes were grouped into higher-order themes (e.g., “Curriculum Structure,” “Regional Disparities,” “Governance Challenges”) through iterative discussion.

4.Validation: Themes were cross-checked against original data to ensure interpretive consistency.



Findings were categorized into four primary themes relevant to China’s medical education system:


•l lCurriculum structure and reform

•l lInstitutional governance and accreditation

•l lRegional disparities in medical education

•l lComparative analysis with international models



Patterns, challenges, and proposed reforms were identified and summarized. No statistical meta-analysis was conducted due to the heterogeneity of study designs and methodologies.



Synthesis and reporting

Results were organized thematically and visualized in Figure 1, detailing exclusions at each stage.
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FIGURE 1
Flow chart of search results.





Results


Current medical education in China

With the rapid growth of medical education in China, colleges are trying the best to deliver more highly qualified medical personnel to the healthcare service. However, we are still facing challenges on the way forward.



Parallel running of multiple medical education mechanisms

The basic path of medical education is clear in China, but there are multiple ways to complete clinical medical education (3-year, 5-year, “5 + 3” integration, 8-year) (Wu et al., 2014). With the strengthening of coordination and cooperation between education and healthcare facilities, China has gradually established a standardized medical personnel training system that bridges college education and post-graduation education. College education is a prerequisite for applying to practice medicine (Wu et al., 2014). There are two stages of post-graduation education: the first stage is residency training, which is now mandatory (Zeng et al., 2013); The second stage is specialist physician training, which has not yet been fully implemented. Table 1 shows the main pathways to main ways to complete medical education in China.


TABLE 1 The main pathways of medical education in China.
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Postgraduate degrees in China are divided into professional degrees and academic degrees. The professional postgraduate focuses on the development of clinical skills during the 3 years of study. A professional degree master’s graduate certificate, degree certificate, physician qualification certificate and standardized training completion certificate are awarded after successful graduation (Zhang et al., 2013). It is allowed to apply for a professional doctoral education in following days. Academic postgraduates receive 3 years of scientific research training and award academic degree master’s graduate certificate and degree certificate after publication in peer-reviewed national or international journals. After a further 3 years of standardized residency training and physician qualification examinations, the academic master is eligible to conduct clinical activities in the hospital. Continuing academic doctoral education is also an option for academic masters. Medical graduates with an academic degree tend to pursue medical research in the future (Wu et al., 2014). Professional postgraduate degrees focus on clinical skills for grassroots service, while academic postgraduate degrees require research training, often leading to academic careers. This dual-track system addresses diverse needs but may limit research capacity in rural areas.



Synergistic development of medical education in different regions

Different living environments, behaviors, and economic situations lead to differences in the demand for medical resources between rural and urban rural and urban areas in China (Chen et al., 2019; Liu and Mao, 2020). The parallel running of multiple medical education mechanisms has produced a diverse range of medical personnel to meet the demand for healthcare services in different regions. The “5 + 3” integrated and 8-year medical graduates tend to stay in cities to provide demanding healthcare services. The 5-year undergraduate education and 3-year junior college education have been delivering medical personnel to rural areas in recent years (Qing et al., 2015).

In addition, China has been strengthening the training of primary health care personnel with a focus on general practitioners since 2017. The “Opinions on Medical Education Reform” issued by China clearly proposes to combine 3-year junior college education with a 2-year general practice residency training program to train as Assistant General Practitioners (AGPs). AGPs are required to provide basic care under the supervision of a supervising physician to serve rural areas. In the future, they can become General Practitioners (GPs) and practice independently after passing standardized training and assessment. The policy strongly supports the recruitment of rural students to medical schools, and tuition fees are waived for students who are oriented to rural areas after graduation, which is of great significance to the demand for personnel in rural areas (Zhang et al., 2013). The gap between urban and rural medical standards cannot be ignored. The establishment of hierarchical treatment and urban assistance to rural areas in China are also making efforts to promote the coordinated development of medical services (Jin Y. et al., 2020; Liu et al., 2019). The Tiered Medical System (TMS) has the capacity to facilitate the rational allocation and utilization of resources. China’s TMS is predicated on the categorization of healthcare institutions into three levels: primary (township clinics), secondary (county hospitals), and tertiary (urban hospitals) (Hao et al., 2017). The overarching objective of this categorization is to facilitate the transfer of non-emergency and chronic disease management to primary care facilities. Research conducted in Zhejiang Province has demonstrated that the implementation of the TMS can effectively reduce overcrowding in tertiary hospitals, provided that the first choice of primary care center is increased by 10%. This approach has the potential to save RMB 251.0 million from urban hospitals, which can then be allocated to primary care (Hao et al., 2017). The TMS has been demonstrated to effectively promote the coordinated development of rural and urban healthcare.



Continuous improvement of the diversified medical curriculum

With the growing demand for medical care, China has incorporated the medical humanities into its curriculum in addition to emphasizing the development of professional skills for medical students (Chang et al., 2014; Song and Tang, 2017). Medical humanities belong to interdisciplinary education, which includes disciplines such as philosophy, sociology, political theory and pedagogy. Medical humanities education can enhance the social responsibility, empathy and understanding of medical students (Song et al., 2017). For example, the Nanjing University of Traditional Chinese Medicine offers a course on “Narrative Medicine”, which can improve medical students’ attitudes toward death, their ability to cope with death, and their attitudes toward caring for terminally ill patients by integrating patient stories with narrative pedagogy (Zhu et al., 2023). This study helps medical schools to understand the importance and urgency of medical humanities education. Furthermore, it provides a constructive approach that has the potential to enhance medical students’ empathy. However, most medical schools in China face a shortage of teachers and funding for the development of the humanities. Reports indicate that there is a lack of 200,000 pediatricians, over 200,000 anesthesiologists, and 161,000 general practitioners in China (Qiu et al., 2018; Wu et al., 2016). Undergraduate courses directed at pediatrics, anesthesiology, and general medicine have been gradually promoted in China.

The outbreak of COVID-19 has tested the development of public health disciplines in China (Hong et al., 2020). Public health-related infectious diseases, microbiology, epidemiology, and evidence-based medicine have been present in undergraduate medical education, which has provided a solid foundation for the active performance of Chinese medical personnel in the fight against the epidemic. The low proportion of public health courses and the lack of training in public health emergencies require more attention in China (Yang et al., 2020). The ongoing epidemic has also contributed to a change in teaching methods. The internet-based distance learning becoming more widely accepted by public. Distance learning with easily updated and disseminated also meet the medical needs of different regions and is more conducive to the development of medical education in remote rural areas (Wong et al., 2010). Funding, technology and quality assurance are areas where distance learning needs to be improved in the future (Peng et al., 2014).



Multiple department collaborative management mechanism in medical education

Medical education in China includes college education and post-graduation education, which are completed in schools and affiliated hospitals (Zhang et al., 2013). It is significant to improve the management mechanisms of schools and affiliated hospitals. China has established a management mechanism for medical education with the participation of multiple departments, including education, health and finance, to jointly negotiate major policies and issues in medical education. The Ministry of Education is responsible for the administration and teaching management in affiliated hospitals. The medical services provided by the affiliated hospitals have not changed, and medical services remain the responsibility of the health department, thus creating a situation where the education department, the health department and the university share management. This multiple management is prone to problems of unclear division of responsibilities and complex working procedures (Pei et al., 2002). For example, the approval process for new medical school projects often involves overlapping responsibilities between the Ministry of Education and the Ministry of Health, leading to longer and less efficient decision-making. Faculty allocation and funding allocation are also affected by the complexity of multiple administrations, leading to a lag in the allocation of teaching resources to hospitals affiliated with underdeveloped cities (Frenk et al., 2022). Actively improving the management system will benefit the development of medical education in China.




Discussion

This systematic review delineates the current state of medical education in China, highlighting its rapid evolution alongside persistent challenges. Our analysis reveals a system striving to balance standardization with regional adaptability, clinical training with research capacity, and traditional pedagogy with innovative reforms. While China has made progress in expanding its medical education system, the coexistence of multiple training pathways and regional disparities continues to create inconsistencies in physician training. The integration of medical humanities, public health education, and general practice remains insufficient, which may limit the ability of future healthcare professionals to meet the diverse needs of the population. Additionally, the collaboration between medical schools and affiliated hospitals needs further optimization to ensure a more cohesive and practical training experience for students. During the development of medical education, China has constantly learned from the experiences of foreign developed countries (Bo et al., 2014). In the following, we discuss these results in relation to some typical foreign medical education models and propose actionable recommendations.


American mode

The “4 + 4” model established by United States (US) is well known: medical students need to complete 4 years of general university education and receive a bachelor’s degree before entering medical school. After admission to medical school, medical students undergo 4 years of medical education, culminating in an M.D. degree (Mowery, 2015). Earning an M.D. is a prerequisite for admission to practice medicine. Medical students enter the residency training after completing the medical school (Cui and Wang, 2016). They register as general practitioners after the first phase of training, and as specialists after the second phase of training in related specialties. Many medical schools in the US also promote the M.D./Ph.D. program, which is to add the Ph.D. training to M.D. (Harding et al., 2017). It usually requires 4–5 years of research training with the goal of developing leaders in the field of medical research.



British mode

Students in the UK apply to university after high school, and after 3 years of general undergraduate study they go on to medical school for 4 years of medical study. Or they enter university after high school for 2 years of pre-clinical study followed by 2–3 years of clinical medicine. The final degree is the Bachelor of Medicine and Surgery (MBBS), which is a requirement for physician registration. In the UK, there are medical masters and doctoral degrees, but they are not directly linked to the practice of medicine. After obtaining the MBBS, medical students have to go through several stages of post-graduate medical education, including pre-registration residency, senior residency, chief residency and senior chief residency (Lambert and Goldacre, 2005). In the chief residency stage, physicians can apply for the doctoral degree, which is awarded after a period of full-time research in a research position with corresponding results; surgeons can obtain a master’s degree after 1–1.5 years of full-time research work. The master’s and doctoral degrees are not necessarily linked to post-graduate education, but chief residents may not be promoted to senior chief resident until obtaining master’s or doctoral degrees (Alamri, 2016).



Japanese mode

Medical schools in Japan are a 6-year program for high school graduates, and a bachelor’s degree in medicine is awarded upon graduation (Tsunekawa et al., 2020). Obtaining a bachelor’s degree in medicine is a requirement for admission as a physician. After graduating, medical undergraduates take the national medical examination and are certified as physicians (Kozu, 2006). A further 2 years of clinical training is required to become a full-fledged clinician. After completing their undergraduate education, medical students can pursue 4–8 years of postgraduate education to obtain a Ph.D. degree. The goal of the Ph.D. degree is clearly to develop the knowledge and abilities necessary to conduct independent medical research (Onishi, 2018; Teo, 2007). Table 2 shows the models of medical education in developed countries.


TABLE 2 Medical education model in developed countries.
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In order to promote medical education reform, China could adopt the following adaptive policies:



Building unified medical degrees with clear objectives

To establish a system of training clinical medical talents with “5 + 3” (5 years of undergraduate education in clinical medicine + 3 years of standardized residency training or 3 years of postgraduate education for master’s degree in clinical medicine) as the mainstay and “3 + 2” (3 years of specialist education in clinical medicine + 2 years of training for assistant general practitioners) as a supplement. The master’s degree will be abolished and a separate M.D. degree in medicine will be established (Hou et al., 2014). In the “5 + 3” integrated medical professional training model, the M.D. degree will be conferred directly upon completion of 5 years of undergraduate education, 3 years of standardized training and specialist training in relevant disciplines. The MD degree is also awarded to those who have completed the 8-year clinical education. The purpose of the “5 + 3” and the 8-year training model is to cultivate medical personnel with excellent clinical capabilities. Medical professionals with an interest in research may receive 2–3 years of research training after obtaining M.D. degree, and then be awarded an additional Ph.D. degree after achieving certain achievements in the relevant field. The “3 + 2” program provides high-quality medical staffs for the grassroots.



Focusing on general practitioners and primary care

Increasing the training of general practitioners through standardized training for residence and training for assistant general practitioners. Improving the training policy for directed general practice, and expanding the scale of general practitioner training appropriately according to demand. Enhancing policy and financial support for medical schools in disadvantaged areas. Giving full play to the leading role of high-level medical colleges to improve the level of education run by weak colleges. Improving the health service capacity of rural grassroots medical personnel through expert support and cadre training. It is recommended that a grassroots-oriented doctor training program should be developed to encourage medical staffs to join the grassroots (Ran et al., 2020). More efforts should be made to improve the working environment in rural areas to enhance the attractiveness of the grassroots medical career (Russell et al., 2017). The career development prospects of grassroots doctors should be broadened, and preferential policies should be formulated in terms of title assessment, social security and job establishment. Giving praise and rewards to doctors who have been rooted in the grassroots, and enhancing the sense of professional honor and belonging of grassroots doctors (Sen Gupta et al., 2008).



Strengthening medical humanities and public health education

In order to improve the humanistic quality of medical students, it is recommended that colleges set up medical humanities research centers and incorporate humanities into the curriculum (Mangione et al., 2018). It is also necessary to increase policy guidance and financial support to build a capable team of humanistic education teachers. Regular humanities forums are held in schools and hospitals to actively create a humanities atmosphere and provide a platform for all medical students to interact with each other (Graham et al., 2016). Experts in medical humanities are regularly hired to give lectures on humanities to medical students. Emphasis should be placed on the exemplary role of clinical lead teachers in medical humanities education. Increasing social acceptance is a prerequisite for promoting the development of public health (Jin H. et al., 2020). Actively adjust the structure of medical personnel and provide policy preference for students applying for public health in undergraduate and postgraduate enrollment. The proportion of public health subjects in the curriculum is appropriately increased. Increase investment in public health education and establish “public health emergency drill centers” in provinces to provide regular training for medical personnel in responding to various public health emergencies (Yang et al., 2020).



Improving the management mechanism between colleges and affiliated hospitals

It is suggested that to give full play to the function of medical schools in coordinating the development of medical education (Ludmerer, 2004). A certain degree of autonomy in enrollment, teaching, discipline construction, scientific research, talent introduction, and funding management should be granted to medical schools (Buja, 2019). It is a good choice to give the medical school the authority to manage and supervise the teaching and scientific research of affiliated hospitals. Granting medical schools right to review medical technical titles makes them an academic management entity. It is important to establish communication channels and feedback mechanisms to achieve synergy between colleges and clinical institutions.




Conclusion

Although medical education in China has developed rapidly and made certain achievements, it needs further reform driven by both the Government’s long-term healthcare strategy and the short-term outbreak of COVID-19 epidemic. This review integrates the current situation of medical education in China and successful foreign medical education models, and then proposes interventions for reform in order to cultivate medical personnel that meet future needs in China. This review may serve as a reference for the educational efforts of medical schools in China.
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