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NARRATIVE REVIEW

Exploring the advantages, challenges and strategies of online medical
education during the COVID-19 pandemic: A Structured Narrative Review
Yang Zhang', Guoliang Pang?, Men Liang3, Shuyu Zhan#, Xiaoming Li5

Abstract

In late 2019, the coronavirus disease-2019 pandemic
emerged in Wuhan, China, and rapidly spread across the
globe. Many medical schools and institutions
implemented online medical education to mitigate the
spread of the virus. The current narrative review was
planned to provide to explore how the pandemic affected
the medical education sector and the transition to online
teaching. The review synthesised empirical research on
online medical education since the pandemic through
thematic content analysis, comprehensively analysing 33
high-quality published studies involving students and
teachers from medical colleges in various countries, their
attitudes and satisfaction towards online medical
education, and the pros and cons of such a mode of
education. Moreover, it's the effects of online education
on students' learning, personal lives and career
development were explored. Finally, the review aimed at
offering practical solutions to address the challenges
facing online medical education. The review would likely
attract further attention to online medical education,
promoting awareness and supporting its future
development and progress. Future research could focus
on developing an efficient blended teaching model that
combines online and in-person teaching, establishing a
reasonable proportion of integrated teaching time.

Key Words: COVID-19, Online education, Medical
education, Online medical education, Structured
narrative review.
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Introduction
In late 2019, a severe outbreak of pneumonia occurred in
Wuhan, the most stringent in China in almost a century,
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and its cause remained unclear.! Later, it was discovered
that the illness was caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2).2 Epidemiological
measures, such as isolation, contact tracing, social
distancing, continuous testing and educational initiatives,
effectively prevented sustained transmission of the virus.3
Due to the rapid spread of the virus, however, medical
schools and institutions in many countries turned to
online medical education to ensure the safety of medical
students and staff, as well as the continuation of academic
process.4

Before the pandemic, poor technical skills, inadequate
infrastructure, time constraints, negative attitudes of
participants, and lack of institutional strategic support
were the main shortcomings of online medical
education.5 But online learning gained popularity for its
proven ability to increase the efficiency and effectiveness
of educational interventions.5, Even though it had a
significant impact in terms of reducing the contagion and
maintaining teaching continuity, online medical
education faced, and still faces, challenges, such as
equipment, network connectivity, teaching methodology
and mental health issues, which affect its overall
effectiveness.” The most significant challenge was the
need for clinical rotation and practical experience, which
is difficult to achieve in online teaching.’® Additionally,
medical students had higher rates of depression and
anxiety than the general student population, and
psychological issues among medical students during the
pandemic should not be overlooked.1-13

Although numerous studies have extensively examined
aspects such as audience satisfaction, teaching quality,
strengths and weaknesses, and the impact of online
medical education, significant gaps remain in a
comprehensive understanding of this mode of learning.'4
Moreover, the rapid transition to online learning during
the coronavirus disease-2019 (COVID-19) pandemic has
raised questions about the psychological impact of this
mode of education on medical students. The extent to
which online education can meet the emotional and
social needs of the students, which are traditionally
supported in a campus setting, is still unclear.1s
Furthermore, while some studies have focussed on the
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technical challenges of online medical education, such as
connectivity issues and access to digital resources, the
empirical evidence shows that these challenges are
disproportionately concentrated in low-income and
developing regions, and the resulting learning inequality
has become a prominent problem that cannot be
ignored, which is worthy of in-depth analysis and
targetted solution.’® The current narrative review was
planned to fill these gaps in literature by synthesising
current achievements and shortcomings, analysing
perspectives from both students and instructors, and
proposing feasible recommendations to address the
challenges faced by online medical education. Such
efforts are crucial for contributing to the establishment of
a more efficient and equitable online medical education
system, which is essential for training the next generation
of healthcare professionals.!”

Online medical education plays a vital role in meeting the
increasing global demand for healthcare services. With a
rising global population and an ageing demographic, the
demand for medical professionals is at an all-time high.
Efficient and accessible online education systems can
significantly enhance the qualifications and skills of
healthcare professionals, ensuring a higher quality of care
for patients.4

Moreover, the integration of online learning in medical
education is pivotal for adapting rapidly to technological
innovations. Online medical education offers a scalable
and cost-effective solution to train a larger number of
practitioners compared to traditional methods. This
approach can substantially reduce the costs associated
with education and training, making medical education
more accessible and helping to fill gaps in healthcare
systems, especially in underserved areas.!”

Materials and Methods

The narrative review adopted a thematic content analysis
approach to synthesise the existing empirical evidence on
online medical education during the COVID-19 pandemic,
focussing on core research related to the implementation
effect, stakeholder attitudes, and the challenges
identified, with the aim of systematically combing the
multi-dimensional impact and optimisation path of
online teaching mode.

A targetted search of full-text articles on online medical
education was conducted across core academic
databases, including PubMed, Elsevier, Web of Science
and Wiley, with the search time ranging from 2019 to the
present. The search key words were "online education”,
"COVID-19" and "medical education". The search was
conducted regardless of medical discipline, study design,
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country of origin and research methodology, such as
quantitative analysis, qualitative analysis and mixed-
methods research.

The studies were screened on the basis of focus on the
research and practice of online medical education for
medical students, teachers and resident trainees during
the COVID-19 pandemic; and original empirical data and
specific research results on online medical education
effectiveness, attitudes and challenges. Editorials, opinion
pieces, conference abstracts and review articles without
original data were excluded.

Core information of the selected studies was noted,
including first author, year of publication, country, study
design, sample size, research discipline, and key research
results. The data was subjected to thematic content
analysis.

To ensure the validity and reliability of the synthesis, the
included studies were appraised against medical
education research criteria.’* A few studies with simpler
designs did not alter the overall synthesis, as their
conclusions aligned with the broader evidence. Key
potential biases included causal inference limits in cross-
sectional designs, subjectivity in self-reported data, and
sampling limitations. These were addressed through
cross-validation with complementary high-quality
studies, and possible implications were noted.

Results

Overview of the 33 included studies: The literature
search led to the selection of 33 studies'61849, which
demonstrated strong multi-country, multi-disciplinary
coverage and diverse designs, with findings grounded in
objective metrics and standardised subjective
assessments, supported by clear, replicable methods.
Collectively, these studies involved over 1.02 million
participants (including medical students, resident
trainees and teaching faculty) across 18 countries on 5
continents, with a balanced representation of developed
and developing economies. Overall methodological
quality was high, with rigorous statistical analysis in
quantitative work, validated coding in qualitative studies,
and triangulation in mixed-methods research (Table).
Geographically, 17 studies were conducted in Asia
(including two large-scale national surveys from China), 8
in Europe, 5 in North America and 3 in the Middle East and
Africa; disciplinarily, they covered 11 core medical fields
ranging from clinical medicine and dentistry to basic
medical sciences and nursing. The thematic analysis of
the studies led to the formation of three core themes: the
influence of online medical learning on educational
achievements; the advantages and disadvantages of
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Table: Key characteristics of the representative empirical studies analysed (n=33).

Exploring the advantages, challenges and strategies ...

Author Country Disciplines Research No. of Software Summary

method participants

Li-b etal 16 China international  quantitative 436 NR The factor influence the satisfaction of online

medicine and education; Barriers and facilitators to online
nursing medical and nursing education.

Alghamdi et al'8 Saudi Arabia  pharmacy quantitative 241 Rafid The evaluation of technology access and online
skill; the compare between the effect of online
and offline teaching; how about the motivation
for students.

Alamer et al 19 Saudi Arabia radiology quantitative 145 Blackboard Assess the effectiveness of teaching radiology;

Collaboration,  exploring students’ perceived satisfaction and
Zoom concerns. Students’; attendance, grades, and
frequency of technical difficulties.

Alietal 20 Saudi Arabia  pharmacy qualitative NR NR Pharmacy students’ perspective on its impact on
their learning.

Armon et al 2’ Israel Gynecology quantitative 27 Zoom, Kahoot Identify effective pedagogical modalities as well
as obstacles to online learning.

Banovac et al 22 (roatia anatomy quantitative 181 NR Compare the efficacy between different
components of online and contact anatomy
classes as perceived by medical students.

(handrasinghe et al 23 Sri Lanka surgery quantitative 1047 Zoom Investigate the effect of a new study methods
learning outcomes and interest.

Conway et al 24 American medicine quantitative 122 Zoom Comparing the grades of two group (group A
experience offline education in 2023; group B
experience online education in 2020) by exam
and fill the questionary about satisfaction.

(yganetal 25 American nursing quantitative 142 AACN The pandemic-enforced transition from face-to-
face to remote learning impacts student.

Generali et al 26 Italy dentistry quantitative 399 NR Impact of COVID-19 toward academic career, risk
of injection and the substitution of online
education for traditional education of students in
dentist subject.

Gopalan et al?’ American physiology quantitative 33 Zoom (Virtual ~ Evaluate the effect of FT in satisfaction, grades,

flipped teaching)  adjusting and discussion in course.

Haftador et al 28 Iran nursing quantitative 84 synchronous  Compare the effect of two teaching strategy

online class, (synchronous online class/combination of flipped
combination of  and jigsaw methods) in nurse subject.

flipped and
jigsaw methods

Hattar et al 29 Jordan Dentistry quantitative 310 NR Investigate online education experience, and the
level of self-perceived preparedness for a range of
cognitive, communication and professional skills.

Herr et al 30 korea Dentistry quantitative 220 NR Investigate the satisfaction and effect of online
education toward the students learning dentistry.

Idlris et al 37 Brunei health science  quantitative 335 (anvas, Investigate the learning experience for students

Darussalam Microsoft Teams,  and mental health and the teaching experience,
Google Meet,  mental health for teachers.
Skype, Zoom
Jiang et al 32 China pharmacy quantitative 42 rain class, Compare the satisfaction and grades of two class,

tencent meeting

2017 (experience traditional education) and 2018
(mixed education).
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Author Country Disciplines Research No. of Software Summary

method participants

Kang et al 33 Korea medicine mixed 425 Blackboard Investigate the general experience, learning
strategies, important features, and overall
satisfaction of medical students.

Khalid et al 34 Saudi Arabia medicine mixed 180 PPT the research addresses: medical students study
using online resources.

Kim et al 35 Korea medicine quantitative 110 Z00M Evaluate the assessment to and satisfaction with
student clerkship.

Li-a et al 36 China medicine quantitative 118030 NR Survey medical students’ perspectives on online
learning experience and challenge.

Liuetal 37 (hina medicine and mixed 12830 rain class Evaluate the nature, quality, and outcomes of

Health Sciences online learning using mixed methods and the
participant including students, teachers and
leaders.

Loda et al 38 Germany medicine quantitative 372 NR The research addresses: investigate the mental
health of medical students.

Manna et al 39 India medicineand  quantitative 1042 Google platform,  Evaluate the current online education practice, its

Allied Health Edmodo, Zoom  effectiveness.
application
Manou et al 40 Greece Pathology quantitative 257 Skype for Explore participation and interactivity in a
Business, synchronous  e-learning  non-mandatory
YouTube participation course.
Mohamed et al 41 Egypt (92 Veterinary quantitative 1392 YouTube videos,  Study the academic performance of veterinary
different university medical students and researchers who experience
countries) platforms, online education.
educational
websites,
educational
applications,
Zoom(highest),
WhatsApp,
Google
classroom, social
networks,
Microsoft Teams,
Edmodo, Skype,
Google Meet

Morgado et al 42 Portugal Dentistry quantitative 118 NR Determined the perception toward online
education among faculty.

Nathaniel et al 3 America Neuroscience  quantitative 204 Panopto Compare students” performance in summative
and formative examinations between adaptive
blended learning activities and face to face
learning.

Shrivastava et al 44 India Dentistry quantitative 533 Microsoft Teams ~ Study academic outcome of online dental
education and psychological and physical well-
being of the students.

Suhaib et al 4 Arab health sciences  quantitative 1210 Zoom, COVID-19 affect attitudes about online education

eLearning, for undergraduate health sciences students.
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Exploring the advantages, challenges and strategies ...

Author Country Disciplines Research No. of Software Summary
method participants
School Portal,
Moodle,
Microsoft Teams,
Email, Google
Classroom,
Online forum,
WhatsApp, and
Facebook.
Tao et al 46 China nursing quantitative 90 MOOC, SuperStar  Compare their abilities in the process of new
Universal knowledge acquisition between traditional
Learning group, blended group and online group.

Thom etal 4/ America anatomy mixed 552 NR Evaluate the effectiveness and student
perceptions of an online near-peer anatomy
curriculum.

Vishwanathan et al 48 India medicine quantitative 465 Zoom, Google  the impact of online teaching using video

Meet conferencing platforms on the education
environment, satisfaction, and perception of the
medical undergraduate students to online
teaching.

Wang et al 49 China Dentistry quantitative 874027 Superstar Survey satisfaction, necessity and efficacy of

Learning, Rain  online education for dental education.
Classroom,
Tencent
Classroom,
Pmphmooc,
DingTalk, Zoom
Meeting,
Tencent Meeting

online medical education in practical application; and
targeted approaches to overcoming the core challenges
of online medical education.

Attitudes of students: Medical students generally
express satisfaction with the online medical education
courses.’0 Online education reduces the risk of infection,
compensates for shortcomings of traditional learning
strategies, and enables teaching activities to continue
during home isolation.>! The transition to online medical
education has also resulted in changes in examination
methods. Studies on medical students' academic
performance have shown that test scores do not decrease
in online education and may even be higher than those in
traditional teaching methods.52 Students praise online
testing for its efficiency, accuracy and objective reflection
of their abilities.>3

Nonetheless, some medical students have poor cognition
and performance on digital learning.>4 Some students,
including residents, feel that online classes have notable
deficiencies in medical majors' laboratory courses and
clinical skills training, requiring assistance in achieving the
intended learning outcomes.”8

Open Access

Students’ positive views of online medical education
centre on practical convenience and infection risk
avoidance, with negative feedback focused on lost clinical
practice — stemming from their core skill-acquisition
stage, where limited hands-on experience impacts
professional development and career anxiety. Teachers’
attitude differences, by contrast, tie to technical literacy
and teaching adaptability; their concerns focus on
insufficient teaching feedback and heavier workloads,
reflecting the distinct core demands of the two groups in
online teaching.

Attitudes of teachers: A survey indicated that most
teachers offered positive feedback on online teaching,
emphasising its effectiveness in medical education.
Moreover, they found that online instruction can enhance
the development of computer skills and teaching
innovation.5> Some faculty members also believe online
teaching is crucial to students' learning since it allows for
more personal opportunities and resources.56

Nevertheless, significant discrepancies exist among
teachers concerning the effectiveness and feasibility of
online education in medical education. Some teachers
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need online training and data reporting, or need to be
technology-savvy.57 It is worth mentioning that online
education is also a physical and psychological challenge
for teachers, and some teachers reported that they had
musculoskeletal and psychosocial status problems during
online teaching.585% Additionally, there needs to be a
perfect online teaching supervision and evaluation
system that may not deprive them of timely feedback on
teaching quality.59 More importantly, some teachers
believe online education is more suitable for non-
practical courses as it lacks hands-on practice
opportunities.®!

The inter-teacher differences in attitude towards online
medical education are significantly correlated with
institutional support and pre-training: teachers from
institutions with complete online teaching training and
technical support systems show higher acceptance, while
those without relevant support report more obvious
physical and psychological pressure and teaching
frustration.1659 This difference further indicates that the
implementation effect of online medical education is not
only determined by technical means, but also by the
completeness of institutional supporting measures.

Merits of online medical education: During epidemics,
online education effectively reduces the risk of infectious
disease transmission through person-to-person contact.5!
Online education offers a more extensive reach and
flexible scheduling, which promotes independent
learning among students, replacing traditional teacher-
centred teaching models.62 Online teaching platforms'
accessibility facilitates the provision of high-quality
medical education resources to students regardless of
location or language. Additionally, lectures can be
recorded for future reference.63

Online learning is well-suited for courses and ward studies
involving  telemedicine  technology.®*  Through
telemedicine, students can participate in decision-
making, patient and family counselling, and
implementation  planning, resulting in higher
engagement and significant patient benefits.13

Online remote virtual examinations provide significant
financial and time advantages to trainees, evaluators and
organisations conducting licensing examinations and
training interviews.>> When face-to-face structured oral
reviews are unavailable, online aggregated Structured
Oral Examination (SOE) can be a viable alternative.6>

Demerits of online medical education: Long-term
online learning can cause physical ailments, like pain in
the neck, back and shoulder.51.66 Some medical interns
participating in clinical rotations reported that online
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education disrupted their plans due to the epidemic's
impact, and they experienced high stress and anxiety
levels due to pressure from employment and entrance
exams.867

In online teaching, network interruptions can hinder the
regular progress of education, leading to low-quality
interaction between teachers and students.'057 Teachers
also need help receiving timely student feedback on their
learning progress.6869

Furthermore, online testing software and remote
invigilation present practical issues, including candidate
authentication, cheating prevention, network security,
and information technology (IT) failures.”’0 The evaluation
of online learning mainly focusses on outcomes or
learning objectives, lacking standardised evaluation tools
for content verification.”!

Lastly, online medical education needs more practical
teaching, especially clinical rotations. Online practical
surgical teaching often fails to meet expected educational
objectives due to inadequate equipment, time, and
professional supervision and guidance.8

Strategies to address equipment issues: The digital
divide led by socioeconomic disparities is a key barrier to
online medical education, and it is far more severe in
developing and low-income regions. Medical students
there often lack stable internet and dedicated devices,
with device-sharing being common, hampering live class
attendance and online practical training. Such issues are
rare in developed countries where institutions promptly
offer network and equipment subsidies. This gap leads to
immediate learning inequities for disadvantaged
students, and worsens long-term professional
development disparities, as limited access to quality
online medical resources further widens regional gaps in
medical talent training. The digital divide poses a
significant challenge for students to access online
education.”2

To overcome this challenge, schools can offer low-cost or
free wireless internet access to support online learning.”3
Choosing widely-used software suitable for live
broadcasting or recording, like Zoom, Massive Open
Online Courses (MOOCs), and Tencent Conferences, is
essential to preventing network outages or software
glitches from disrupting the educational experience.”4 To
optimise virtual courses, educators can adopt strategies
such as shortening meeting lengths to promote active
participation, increasing group interaction, utilising
virtual simulation, optimising chat functions on digital
platforms, and incorporating videos to enhance
attention.”>
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Strategies to address teaching issues: It is essential to
provide standardised training and discussion for teachers,
covering topics such as software use, network
troubleshooting, online teaching methods, and primary
education standards.”677 Appropriate teaching methods
can significantly enhance the learning experience for
both students and teachers, leading to increased
motivation, engagement and overall success in
education.’879 Adopting open-book examination (OBE)
can reduce students' anxiety and improve clinical
analytical thinking in online education.8% Maintaining a
stable internet connection is also crucial for students to
obtain satisfactory results in exams.8

Virtual teaching methods can help minimise the loss of
clinical rotations and practical experience due to the
pandemic's impact.82 Additional teaching methods, such
as three-dimensional (3D) teaching models, online
simulation diagnosis software, image
Electrocardiogramme (ECG) simulation software, and
surgical video playback, can enhance surgical medical
students' operational skills and clinical diagnostic
thinking levels.8384

Strategies for addressing physical and psychological
challenges: To mitigate the risk of musculoskeletal issues
arising from poor ergonomics in office settings,
comprehensive training in office ergonomics should be
mandatory for both students and faculty.58 Additionally,
universities should assist undergraduates and graduate
students in acquiring ergonomically designed computing
equipment and furniture.66

Even prior to the pandemic, medical students exhibited
elevated rates of depression and anxiety compared to
their non-medical counterparts. Given their prospective
roles as healthcare providers, these students were
particularly susceptible to the stressors induced by the
pandemic.’ Academic institutions must, therefore,
prioritise the mental health by offering robust resources
for the prevention and management of psychological
disorders. This should include online mental health
courses and counselling services, with particular focus on
at-risk populations, such as students from low-income
backgrounds, or those with pre-existing mental
conditions.8>86 Effective coordination between academic
and healthcare departments is crucial to ensure that
vulnerable groups can access necessary support.8’
Understanding the root causes of anxiety among medical
students can inform the development of targetted
interventions. Transparent communication about
institutional plans is particularly critical for those in
healthcare fields. During periods requiring heightened
transparency and resource availability, clear
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communication can reduce student uncertainty and
anxiety, thereby enhancing learning outcomes.13.88

Furthermore, the role of university faculty as key
influencers in shaping optimal learning environments
and career trajectories cannot be overstated. Alongside
efforts to improve technological accessibility and faculty
expertise in remote instruction, there is an urgent need to
develop psychological support mechanisms to mitigate
the ongoing academic pressures faced by students. 59

Discussion

Based on the critical appraisal of the studies analysed, the
current narrative review synthesises high-quality
evidence related to online medical education during the
COVID-19 pandemic while addressing potential research
biases through cross-study verification. Existing research
on online medical education tends to favour a singular
viewpoint, only describing the positive or negative
attitudes of students or teachers, but neglecting to
analyse the inherent differences between the attitudes of
the two main stakeholders, and the underlying causes
behind the difference, as well as the impact of such
differences on the optimisation of online medical
education strategies. Therefore, there is a need for a more
comprehensive, multidimensional investigation to deeply
understand the overall effects of online medical
education, and address the existing gaps in research.

Through a thematic synthesis of existing research on
online medical education during the pandemic, the
current narrative review provides a comprehensive
analysis of its practical application effects and puts
forward targetted optimisation suggestions, which has
important implications for the future development of
online medical education. The review took a multi-
stakeholder and multi-disciplinary approach, considering
the opinions and demands of different groups and
systematically describing the heterogeneous impacts of
online medical education on medical students across
different disciplines, making up for the deficiency of
single perspective analysis in existing relevant research.
These contributions are likely to increase awareness of
online medical education and promote its future
development and progress.

Technological advancements, the continuous evolution
of the internet, and growing market demand have
continuously propelled the development and progress of
online medical education.89 Additionally, the COVID-19
pandemic played a significant role in the development of
online medical education, as many medical schools were
compelled to halt in-person classes in adherence to the
government's safety guidelines and pandemic prevention
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policies.# Medical studies have shown that online
education provides more flexibility in terms of time and
space, and enables medical schools to maintain
maximum teaching progress while reducing the risk of
virus transmission between medical college students and
teachers.5155

The included studies span multiple regions and reveal
marked regional differences in online medical education
outcomes, rooted in resource endowments and
educational infrastructure. In developed countries, robust
digital resources and technical support fully leverage
online learning’s strengths; core challenges lie in
simulating clinical practice and addressing student
anxiety over reduced hands-on training. In developing
countries, socioeconomic gaps create critical barriers, like
unreliable hardware, poor connectivity and inadequate
teacher training, limiting teaching quality and basic
simulation capabilities despite successful teaching
continuity. Asian contexts reflect unique variation:
Chinese institutions have mitigated the digital divide
through integrated platform use and institutional
support, while Southeast Asian programmes have
struggled with rural network gaps that threaten learning
continuity for remote students.'6.20-47 This heterogeneity
confirms that online medical education optimisation
requires regionally tailored strategies, not a one-size-fits-
all approach.

Several students displayed significant autonomy in their
learning process during online medical education.6?
Online medical education gives students access to more
medical education resources than before.% The
significance of online medical education is increasingly
apparent due to its accessibility and flexibility.54 Against
the backdrop of the COVID-19 pandemic, online medical
education is gradually becoming a popular teaching
method to maintain the progress of medical colleges and
universities. In the future, online medical education will
continue to evolve and have a more substantial impact.
However, there is room for improvement in other aspects
of online medical education, such as clinical practice and
online course delivery.71068 Online medical education
requires students to develop practical skills and cultivate
clinical diagnostic thinking literacy.8 Online medical
teaching can affect teaching quality since teachers need
to receive timely feedback on class progress, and students
must maintain 24-hour attention.10.69

Particular attention should be given to the mental health
issues of medical students in online medical education
since they experience higher levels of psychological
pressure, anxiety and depression than students in other
fields.1213 Medical students often experience anxiety
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about their future career prospects, participation in
continuing education, lack of confidence in online
teaching, and inadequate clinical practice, which can lead
to anxiety and depression.867 Therefore, it is crucial to
identify the sources of psychological problems and
address them to improve the mental wellbeing of medical
students.

In the post-pandemic era, online medical education has
significant room for improvement. To achieve the desired
effects of online medical education, schools, hospitals,
teachers and relevant departments and institutions
should fully consider the views presented in the current
review, consider the opinions and needs of all
stakeholders, and develop more effective strategies for
online medical teaching through collaborative efforts.
The development of online education during the
pandemic has brought many positive changes to the field
of education, which is continuing to develop after the
pandemic, pushing education to be more adaptable to
diverse needs and rapidly changing environments.

The current findings can guide efforts to enhance the
quality of medical education by overcoming current
shortcomings. By improving the quality of online medical
education, learners can more effectively master medical
knowledge and skills. Further, by expanding the coverage
of medical education and implementing digital inclusive
measures, more individuals can be facilitated to access
high-quality medical education, thereby reducing
disparities based on regional and socioeconomic factors.
The innovative education model encourages institutions
to adopt creative teaching methods, enhancing both the
appeal and practicality of education. In the face of future
challenges, the current review contributes to efforts
aimed at advancing a robust online medical education
system, preparing for potential disruptions and changes
that may occur down the line.

The current narrative review has several inherent
limitations. First, the analysis was limited to published
high-quality empirical studies, and grey literature was not
included, which may have led to the omission of some
practical application information and on-site experience
of online medical education. Second, the critical appraisal
of the included studies was based on the general
evaluation criteria of medical education empirical
research, and there was no unified quantitative
evaluation scale for heterogeneous research designs. This
may have caused a certain degree of subjective judgment
in the identification of potential research biases, although
cross-validation with multiple studies was done to reduce
such subjectivity. Third, the review did not specifically
explore the online medical education experience of
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special groups, such as medical students with disabilities
and those with pre-existing mental health conditions, and
the unique challenges and needs of these groups have
not been fully addressed, which can be further
supplemented in subsequent research. Fourth, the review
did not conduct a stratified analysis of research results
based on factors, such as students’ medical subject
orientation, race and educational background, and the
heterogeneous demands of different subgroups still
remain unexplored.

Future research on online medical education should focus
on these research gaps, and carry out in-depth and
targetted exploration by combining more diverse
research materials and adopting more refined research
designs.

Conclusion

A comprehensive examination of online medical
education can help in fully harnessing its benefits and
overcome its drawbacks, thereby contributing to the
ongoing progress and development of the medical
education system as a whole. The in-depth analysis of
students' and teachers' perceptions towards online
medical education based on critically appraised high-
quality evidence led to a balanced overview of its
advantages and disadvantages. The comprehensive,
multi-dimensional analysis provided a systematic
reference for the subsequent development of online
medical education and improvement. The integrated
application of online and offline blended teaching was
found to have been widely recognised as the optimal
development direction of medical education in the post-
pandemic era. Therefore, it is crucial to further explore
and optimise the blended teaching model for medical
education, focus on developing a more efficient and
targetted blended teaching framework, and establish a
reasonable proportion of online and offline teaching time
adapted to the characteristics of different medical
disciplines. This will help in fully harnessing the
advantages of online medical education in terms of
resource sharing and flexible learning, while making up
for its deficiencies in practical teaching, and ultimately
promoting the cause of medical education.
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