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1. Introduction

Abstract

Cancer screening is crucial for reducing cancer-related deaths. However, current
medical education in this area remains insufficient. Existing problems consist of
inconsistent curriculum design, inadequate clinical exposure, and uneven educa-
tional resources. Experiences from different countries, including China, suggest
that standardized curricula, early clinical participation, multidisciplinary collabo-
ration, and locally adapted educational approaches can improve learners’
knowledge, practical skills, and adherence to screening guidelines. In addition,
emerging technologies such as artificial intelligence (Al), virtual reality (VR), aug-
mented reality (AR), e-learning platforms, and big-data-based educational systems
are increasingly being applied in medical education. These technologies can sup-
port personalized learning, provide adaptive feedback, and help with long-term
competency assessment. Combining those tools with unified frameworks may help
establish a more continuous and integrated educational system across different
training stages. This review summarizes current limitations and recent advances
in cancer screening education, highlighting the need for longitudinal, technology-
supported, and equitable training systems to strengthen evidence-based screening
practice.
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Cancer remains one of the leading causes of death worldwide. Screening programs for breast cancer, cervical cancer,
colorectal cancer, prostate cancer, and lung cancer have shown clear value in improving early detection and reducing
disease-specific mortality (Duffy & Offman, 2026; Wang, Elfstrém, & Dillner, 2024; Xia et al., 2023). However,
successful screening programs depend not only on technology and healthcare systems, but also on the competency
of healthcare professionals and patient participation. The COVID-19 pandemic revealed weaknesses in existing
screening systems and showed the importance of maintaining a well-trained healthcare workforce that can respond
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to disruptions in healthcare services.

In recent years, cancer screening technologies have developed rapidly. New approaches, including liquid biopsy,
multi-cancer early detection tests, and Al-assisted imaging systems, are increasingly being introduced into clinical
practice (Brito-Rocha et al., 2023; Xu et al., 2025). These technologies provide more opportunities for early detec-
tion and risk assessment, but they also require healthcare professionals to take on more complex tasks and make
more advanced clinical decisions. Clinicians need proper training to understand screening results, explain potential
risks to patients, and apply new diagnostic technologies in daily clinical practice. Physicians from different special-
ties, including radiology, pathology, oncology, anesthesiology, and primary care, are all involved in different as-
pects of screening implementation and therefore require appropriate educational preparation.

Medical education is important for helping healthcare professionals build the knowledge and practical skills
needed for cancer prevention and screening. Training should not be limited to a single stage of education. Instead,
competency development needs to continue throughout undergraduate medical education (UME), graduate medical
education (GME), and continuing medical education (CME). Undergraduate training mainly focuses on founda-
tional knowledge such as epidemiology, cancer biology, and preventive medicine (Dunleavy et al., 2024; Lee et al.,
2025; Li et al., 2025). Postgraduate training further develops clinical reasoning, procedural skills, and specialty-
specific competencies. Continuing education is important for practicing clinicians familiar with the latest screening
guidelines and new technologies. Current evidence suggests that fragmented curricula, inconsistent clinical expo-
sure, and regional disparities limit the effectiveness of cancer screening education (Chen et al., 2021; Shi et al.,
2025). Therefore, establishing a longitudinal and standardized educational system has become increasingly im-
portant for improving professional competency and enhancing cancer screening outcomes.

2. Current State of Undergraduate Medical Education (UME)

Undergraduate medical education provides the initial foundation for cancer screening knowledge. However, many
medical schools still lack dedicated and integrated curricula focusing specifically on cancer prevention and screen-
ing (Duffy & Offman, 2026; Wang et al., 2024; Xia et al., 2023). In most institutions, related content is distributed
across different disciplines such as epidemiology, public health, oncology, and preventive medicine. As a result,
students may acquire fragmented knowledge without fully understanding the overall screening process and its clin-
ical significance (Wang et al., 2024; Xia et al., 2023). Another common challenge is insufficient early clinical
exposure. Although students may learn theoretical concepts in classrooms, opportunities to participate in actual
screening programs or patient communication are often limited during the early stages of training. This may affect
students’ ability to connect theoretical knowledge with clinical decision-making and practical application.

Several international educational models have demonstrated that earlier exposure to oncology clinics, radiology
departments, and multidisciplinary screening teams can improve students’ preparedness for future practice (Xia et
al., 2023). Simulation-based training and interactions with standardized patients are improving communication
skills and clinical reasoning for learners. Public health modules that emphasize health equity, risk assessment, and
patient-centered communication may further strengthen students’ understanding of population-based screening
strategies (Dunleavy et al., 2024; Lee et al., 2025; Li et al., 2025).

3. Postgraduate Training and Specialist Education (GME)

Residency and specialist training represent important stages for consolidating cancer screening competency. Com-
pared with undergraduate education, postgraduate training places greater emphasis on independent clinical decision-
making and practical skills. However, training quality and curriculum structure still vary considerably among insti-
tutions and specialties. Some residency programs provide relatively systematic education regarding screening guide-
lines, risk assessment, and diagnostic interpretation, while others rely heavily on opportunistic learning during clin-
ical work (Brito-Rocha et al., 2023; Chen et al., 2021; Shi et al., 2025). This inconsistency may lead to uneven
competency development among trainees.

Competency-based medical education (CBME) has increasingly been adopted in postgraduate training. Through
structured assessments, mentorship systems, and progressive clinical responsibilities, CBME aims to ensure that
trainees gradually achieve required competencies. Multidisciplinary collaborative teaching models are also becom-
ing more common, allowing residents from different specialties to participate in shared educational activities and
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clinical discussions.

Simulation-based training and Al-assisted teaching tools are now commonly used alongside traditional clinical
training. These approaches allow trainees to repeatedly practice complicated procedures and clinical decision-mak-
ing in a safer setting without affecting patient safety. In addition, feedback-based learning systems can help trainees
identify weaknesses in their knowledge or technical skills and support more individualized learning.

4. Continuing Medical Education Challenges (CME)

Continuing medical education is essential for maintaining professional competency after formal training. Cancer
screening technologies and guidelines are updating rapidly, making ongoing learning essential for practicing clini-
cians. However, current continuing medical education programs remain inadequate. In many cases, participation
itself is emphasized more than actual learning outcomes. Attendance at conferences or online courses does not
necessarily guarantee improvement in clinical practice. Furthermore, evaluation systems capable of measuring long-
term competency and patient-care impact remain insufficient (Brito-Rocha et al., 2023; Chen et al., 2021).

Digital learning platforms have created new opportunities for CME reform. Al-assisted educational systems can
provide adaptive learning pathways according to individual learners’ strengths and weaknesses (Lee et al., 2025; Li
et al., 2025; Xu et al., 2025). Online modules, interactive case discussions, and mobile learning platforms may also
increase accessibility for clinicians working in resource-limited areas. Compared with traditional passive learning
models, personalized and technology-assisted CME approaches may improve knowledge retention and facilitate
translation of evidence into clinical practice.

5. Cross-Stage Barriers

A major problem in current cancer screening education is the fragmentation between different training stages. Un-
dergraduate, postgraduate, and continuing education programs are often developed independently, resulting in re-
peated content in some areas and competency gaps in others (Duffy & Offman, 2026; Wang et al., 2024; Xia et al.,
2023). Learners may encounter inconsistent expectations and assessment standards throughout their educational
journey.

Resource disparities further complicate this issue. Educational opportunities and access to experienced faculty
are often concentrated in large academic centers, while institutions in low-resource regions may lack simulation
facilities, digital infrastructure, or standardized teaching materials (Wang et al., 2024; Xia et al., 2023). Such ine-
qualities can contribute to differences in professional competency and ultimately affect screening quality. In addi-
tion, accreditation and evaluation standards are not always unified across institutions or regions. A unified compe-
tency standard may help maintain consistent professional development across different stages of medical education.

6. Emerging Educational Technologies

Medical education is employing new technological innovations. VR and AR technologies allow learners to practice
procedures and clinical scenarios in immersive environments without exposing patients to unnecessary risks (Lee
et al., 2025; Xu et al., 2025). These tools are especially useful for procedural training and multidisciplinary simula-
tion exercises. Artificial intelligence has also begun to reshape educational models. Al-assisted systems can analyze
learner performance, provide personalized recommendations, and deliver real-time feedback (Dunleavy et al., 2024;
Leeetal., 2025; Lietal., 2025; Xu et al., 2025). Such adaptive learning approaches may improve learning efficiency
while reducing unnecessary cognitive burden. In addition, big-data analytics can support longitudinal tracking of
learner progress and curriculum effectiveness. Educational institutions can be properly incorporated into the curric-
ulum, and emerging technologies allow for more personalized learning and improve overall educational efficiency.
Nevertheless, technology should complement rather than completely replace traditional clinical mentorship and
hands-on patient interaction.

7. Lessons from International and Chinese Practices

Experiences from different countries provide useful insights into cancer screening education reform. Many interna-
tional programs emphasize longitudinal curriculum integration, multidisciplinary collaboration, and culturally
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sensitive teaching approaches (Duffy & Offman, 2026; Wang et al., 2024; Xia et al., 2023). These strategies help
learners understand not only technical aspects of screening, but also communication, ethics, and population health
considerations. In China, recent efforts combining workforce training with technological support have shown en-
couraging results in improving screening participation and early cancer detection. Large-scale public health initia-
tives and digital health platforms have expanded access to screening services in some regions (Brito-Rocha et al.,
2023; Wang et al., 2024). At the same time, these experiences also highlight persistent challenges related to regional
inequality and workforce distribution. Both international and Chinese practices suggest that competency-based and
context-specific educational models are more effective than isolated or purely theoretical teaching approaches.

Cancer Screening Education Across the Medical Education Continuum
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Figure 1. Overview of cancer screening education, highlighting stages, challenges, technologies, and strategies to develop self-
directed, competent learners.

8. Discussion

With the development of new technologies and increasing healthcare demands, cancer screening education is chang-
ing rapidly. However, gaps between different stages of medical education still affect the overall quality of training.
Many medical students have limited opportunities to take part in real screening practice, and some residents still do
not receive systematic training in evidence-based screening strategies during their residency. Practicing clinicians
may also encounter difficulties in keeping pace with rapidly evolving guidelines and emerging technologies because
of time constraints and limited institutional support.

Although simulation-based teaching and VR-assisted learning have demonstrated promising educational out-
comes in fields such as radiology and oncology, these technologies are not yet fully integrated into routine medical
education. Future cancer screening education should aim to build a unified competency framework that links un-
dergraduate, postgraduate, and continuing medical education into a seamless development pathway. Al-assisted
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learning systems, VR/AR simulations, and online platforms can support flexible and individualized training. More-
over, curricula should incorporate interprofessional collaboration and community involvement to better reflect real-
world healthcare practice. Longitudinal assessment systems are also needed to monitor competency development
over time. Learning analytics and continuous feedback mechanisms may help identify learners who require addi-
tional support and allow educators to implement targeted interventions more effectively.

In conclusion, cancer screening education requires joint efforts from multiple organizations (educational institu-
tions, healthcare systems, policymakers, and technology developers). By improving coordination between different
training stages, promoting equitable access to education, and adopting innovative teaching approaches, future train-
ing programs may better prepare healthcare professionals for evidence-based cancer screening practice.
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