Advances in Medical Education and Practice Dovepress
Taylor & Francis Group

REVIEW

Organ-System-Based Curriculum in Medical
Education: A Scoping Review

Long Xia@®', Binglei Jiangz, Jie Zhang3, Kun Yang3, Qiang Zhang', Ping-Yu Zhu'

'Department of Urology, Affiliated Hospital of North Sichuan Medical College, Nanchong, Sichuan, People’s Republic of China; 2Department of
Ultrasound, Affiliated Hospital of North Sichuan Medical College, Nanchong, Sichuan, People’s Republic of China; 3Department of Nephrology,
Affiliated Hospital of North Sichuan Medical College, Nanchong, Sichuan, People’s Republic of China

Correspondence: Ping-Yu Zhu, Email zhupingyu@nsmc.edu.cn

Background: The Organ-System-Based Curriculum (OSC) has emerged as a transformative approach to medical education, gradually
replacing traditional subject-based teaching. However, the existing literature on OSC has not been comprehensively evaluated.
Methods: Following the Joanna Briggs Institute (JBI) guidelines for scoping reviews, we systematically searched five databases—
Medline (PubMed), Embase, ERIC, CINAHL, and Web of Science—for studies published in English between 2010 and 2024. We
aimed to answer three key questions regarding OSC implementation strategies, effectiveness in medical education, and challenges in
promotion. Two reviewers independently screened articles and extracted data based on predefined inclusion and exclusion criteria,
with a third reviewer resolving disagreements.

Results: From an initial 1206 records, six studies met the inclusion criteria. Thematic analysis revealed: (1) Interdisciplinary team-
based teaching with variable integration of basic sciences and clinical medicine, exemplified by improved student satisfaction and
exam performance in integrated modules; (2) Effectiveness of academic interventions, including tutoring and problem-based learning,
which enhanced clinical reasoning and examination outcomes; (3) Challenges, such as insufficient curriculum integration, limited
student engagement in clinical practice, and difficulties integrating surgical education, highlighting areas needing improvement.
Conclusion: This scoping review synthesizes current evidence on OSC, demonstrating its potential to enhance multidimensional
competencies in healthcare professionals. Addressing identified design and implementation challenges will be crucial to optimizing
OSC’s impact and wider adoption.
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Background

Medical education, as the core component of training clinical physicians, has undergone continuous evolution over the
past century. Traditional medical education follows a discipline-based model, emphasizing the separation of basic
sciences and clinical medicine.'

For instance, subjects such as anatomy and physiology are taught independently from clinical disciplines like internal
medicine and surgery, with instruction delivered in distinct, sequential stages. While this model offers advantages such as
a clear structure and systematic content delivery, its lack of sufficient interdisciplinary integration often leads students to
struggle with synthesizing knowledge across disciplines in clinical practice.” This has resulted in challenges such as
knowledge fragmentation and inadequate development of clinical reasoning skills. With the rapid growth of medical
knowledge and increasing complexity in clinical practice, the traditional discipline-based model faces difficulties meeting
modern demands for integrative competencies.” In response, the Organ-System-Based Curriculum (OSC) has emerged as
a pivotal reform in global medical education. OSC structures learning around organ systems or physiological functions,
integrating foundational disciplines such as anatomy, physiology, pathology, and pharmacology horizontally, while
closely linking them to clinical cases.* This approach aims to cultivate an interdisciplinary knowledge network and

enhance clinical reasoning skills among medical students.
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Studies have shown that OSC improves examination performance,' and fosters a holistic understanding of the
structure-function-disease triad, increasing students’ confidence in addressing complex clinical scenarios.’
Additionally, OSC can shorten the transition period from basic sciences to clinical practice amid the prolonged training
of clinical physicians.® Technological advances have further reshaped OSC delivery; for example, online Case-Based
Learning (CBL) via virtual platforms such as Zoom and patient simulations has expanded accessibility, particularly
during the COVID-19 pandemic.” Although meta-analyses suggest online CBL achieves comparable knowledge trans-
mission to traditional methods, challenges remain regarding student self-discipline, technological infrastructure, and
interactive engagement.® Cultural contexts significantly influence OSC design. In Sweden, reforms integrating intern-
ships into curricula align with EU standards, whereas US medical schools emphasize early clinical immersion by
shortening preclinical phases.” Contrastingly, some Asian countries like Japan retain traditional discipline-based models
due to longstanding educational conventions.'’

Despite the increasing adoption of OSC and its demonstrated short-term benefits—such as improved exam perfor-
mance and student satisfaction—high-quality evidence regarding its long-term effects remains limited, particularly in
relation to clinical competence during residency and adaptability across diverse cultural contexts.'' This research gap
restricts the ability of educators and policymakers to make fully informed decisions on curriculum development.
Moreover, the successful implementation of OSC is contingent upon the engagement of key stakeholders: students,
whose adaptation to new learning modalities is required; faculty, for whom adequate training and support are essential to
ensure effective delivery of integrated content; and institutional leaders, who bear responsibility for resource allocation
and curricular oversight. The absence of a unified framework for technology-driven curriculum innovations, combined
with disparities in faculty development and resource distribution, has the potential to further exacerbate educational
inequities.'> Addressing these challenges is essential for optimizing the effectiveness and sustainability of OSC.

In light of these gaps, a scoping review was conducted to systematically map the existing literature on OSC, identify
knowledge gaps, and explore directions for future research. The review is intended to provide a foundational framework
for curriculum design, address the needs of key stakeholders, including students and faculty, and ultimately enhance
medical education on a global scale.

Methods

This study was conducted in accordance with the scoping review guidelines established by the Joanna Briggs Institute
(JBI)."® To provide a comprehensive understanding of the application and impact of OSC in medical education, a scoping
review of literature published between 2010 and 2024 in English and Chinese was undertaken. The review addressed
three principal questions: (1) What implementation strategies and design features of OSC are currently employed across
various countries and regions? (2) How effective are these curricula in enhancing medical students’ academic perfor-
mance and clinical competencies? (3) What common challenges arise in the promotion of these curricula, and what
potential improvements can be identified?

An initial search was performed in the Medline (PubMed) and PsycINFO (EBSCOhost) databases to identify relevant
citations within the specified period. A search strategy was subsequently developed based on the retrieved citations and
tailored to the study objectives. A comprehensive search was then carried out across Medline (PubMed), Embase
(Embase.com), ERIC (EBSCOhost), CINAHL (EBSCOhost), and Web of Science (Science and Social Sciences
Citation Index).

All retrieved records were imported into EndNote for management. Abstracts were independently screened by two
reviewers to assess relevance, and any disagreements were resolved by a third reviewer. Full texts of selected articles
were subsequently reviewed by two reviewers, with a third reviewer adjudicating discrepancies. Studies were excluded
if they met any of the following criteria: (1) the publication was an abstract, thesis, or letter to the editor; (2) OSC was
not described; (3) specific implementation strategies or measurable outcomes of OSC were not reported; or (4) the
study was conducted outside the domain of clinical medical education, such as in nursing or pharmacy. Data extraction
was performed independently by two reviewers using a standardized form, ensuring consistency and accuracy across

studies.
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Figure | Study search strategy flowchart.

Results

Our initial database search identified 1,206 articles. After removing duplicates, 1,179 unique records remained.

Following title and abstract screening, we excluded 1,093 articles, and 86 were left for full-text review. After

a thorough evaluation, we ultimately identified six articles that met our inclusion criteria.'* ' Figure 1 illustrates our

screening process, and Table 1 summarizes the characteristics of various organ-system-based curricula.

Table | Positive and Negative Perceptions of Various Organ-System-Based Curricula

Positive Perceptions

Negative Perceptions

Toshiro Shimura et al'*

* Integrate basic and clinical knowledge and promote systematic
learning through interdisciplinary teamwork.

* Emphasize the combination of disease physiological mechanism
and symptoms, avoid the neglect of basic medicine in traditional
courses, and enhance clinical problem-solving ability.

* Basic medicine (eg, anatomy, pharmacology) is under-involved, and
pathology accounts for only 1/3 of the content of basic medicine.

* There is a lack of unified evaluation criteria, and some courses (eg,
rehabilitation medicine, radiology) are difficult to integrate into the
framework of organ systems

Paul S. Richman et al'®

« Optimize the course structure through student feedback,
integrate basic and clinical content, and increase student
satisfaction from 22% to 83%.

* Reduce redundant content, increase teacher collaboration, and
increase the average NBME exam score by 6.7%

* In the early stage, due to the lack of teacher collaboration and
content overload, students’ time pressure was obvious.

* Some subjective grading methods (eg, performance in class
discussions) have been eliminated, which may weaken the
assessment of comprehensive competencies.

Pamela C. Williams et al

|I6

* The Integrated Organ Systems course significantly improves
USMLE Step | and Step 2 scores for high-risk students.

* Reduce first-time exam failure rates through academic support
services (eg, tutoring, mock exams).

* In the early stage of curriculum adjustment, the content was
redundant and the structure was confusing due to the lack of
teacher collaboration.

* Relying on standardized test assessments, which may ignore the
development of non-cognitive abilities.

Cory M. Pfeifer'”

* Propose a four-year integrated curriculum to incorporate the
placement year into medical education and reduce tuition costs.
« Early clinical exposure and staged examination design to enhance

students’ career choice flexibility

* Shortening the curriculum may affect students’ clinical
independence and maturity, especially in practice-oriented
disciplines such as surgery.

* The challenges of integrating International Medical Students
(IMG) into the new system have not been adequately addressed.

(Continued)
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Table | (Continued).

Positive Perceptions

Negative Perceptions

Meng Feng et al'®

* Organ System Integration (PSI) significantly improved student
performance in the teaching of internal medicine and obstetrics
and gynecology (P<0.05).

* Combine PBL and case teaching to strengthen the cultivation of
scientific research ability (students have published multiple SCI

papers)

* The integration of courses in surgical teaching was not effective,
and the traditional teaching mode was better (P<0.01).

* The surgical curriculum is overly reliant on students’ self-directed
learning and lacks structured practical guidance.

Stefan Lindgren et al'®

* Flexible curriculum design, allowing each medical school to
develop a unique integration model (eg integration of organ

* The role of students in clinical teaching is passive, and the skill
assessment and feedback mechanism is insufficient

systems or physiological processes)

* Emphasizing students’ self-directed learning and early clinical
exposure, combined with the Bologna Process to promote both
academic and vocational competence.

Interdisciplinary Team-Based Teaching

A study from Japan indicates that integrated curricula, such as neurology modules, are delivered by multidisciplinary
teams comprising neurosurgery, neurology, and pathology specialists. However, the integration of basic sciences, such as
anatomy and pharmacology, remains insufficient, accounting for only 14% of the curriculum. In private medical schools,
the integration of clinical medicine (91%) is significantly higher than that of basic sciences (9%)."* At Stony Brook
University in the United States, the integration of cardiovascular, pulmonary, and renal (CPR) system courses allowed
physiology and pathology to be taught concurrently. This reform led to an increase in student satisfaction from 22% to

83%, along with a 6.7% improvement in NBME examination scores. ">

Effectiveness of Academic Interventions
At Meharry Medical College in the United States, academic support programs—including tutoring and simulated exams—were
implemented for high-risk students. As a result, their USMLE Step 1 scores increased from 73.7 to 85, approaching the national
average of 93. Additionally, Step 2 scores improved from 83.7 to 88.7. The integration of structured academic support within the
curriculum led to a higher first-time exam pass rate and a reduction in student attrition.'®

Studies from Japan, China, and the United States have incorporated Problem-Based Learning (PBL) and case-based
discussions into integrated curricula. At Xi’an Jiaotong University, a “role-playing—classroom debate—faculty Q&A”
model was introduced, significantly enhancing students’ clinical reasoning skills. Moreover, the number of SCI-indexed
publications authored by students increased notably, with six papers published in journals with an impact factor greater

14,17,18
than 5.1%17

Challenges and Unsolved Problems
According to the survey of Japanese teachers, 58% believe that the curriculum is not well integrated, and 66% call for
greater participation in basic medicine. The Swedish assessment pointed out that students are mostly “bystanders” in
clinical practice, and there is a lack of active role design.'*"”

Difficulty in surgical integration: The surgical curriculum of Xi’an Jiaotong University in China relies on self-directed
learning and hands-on ability training, and the integration effect is not good, suggesting that the teaching methods need to

be improved.'®

Discussion

The OSC approach was developed in the mid-20th century, with its primary objective being the dismantling of traditional
disciplinary boundaries and the integration of theoretical knowledge with clinical practice. As medical technology
advanced, higher demands were placed on teaching methodologies. The traditional discipline-centered model was
increasingly recognized as limited, characterized by fragmented knowledge and insufficient integrative application
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skills.?® In response, the adoption of organ-centered learning was promoted, facilitating more comprehensive acquisition
and practical application of medical knowledge among students.

The greatest advantage of the OSC approach in clinical medical education lies in its ability to facilitate knowledge
integration and practical application. In traditional discipline-oriented teaching, various medical fields are often taught in
isolation. As a result, students studying pathology, pharmacology, or anatomy frequently struggle to connect knowledge
across disciplines.?!

OSC dismantles these barriers by fusing content across multiple subjects, enabling students to better grasp the
complexity of the human body. For instance, when studying a specific organ system—such as the heart—students do not
only learn about its anatomy and physiology, but also engage with relevant pathology, therapeutic interventions, and the
biochemical foundations of cardiovascular pharmacology. This interdisciplinary linkage enhances students’ intuitive
understanding of the holistic and practical nature of medical knowledge.”**> Moreover, OSC promotes teaching
innovation by fostering collaboration among multidisciplinary teaching teams. Through team-teaching strategies, stu-
dents benefit from the expertise of multiple specialists in a single session, gaining a more comprehensive perspective.
Research has shown that this model not only increases student engagement and motivation but also improves knowledge
retention and application in clinical practice.**

Despite its many advantages, the implementation of OSC presents significant challenges for both educators and
institutions. One of the primary obstacles is faculty development. OSC requires instructors to possess a broad, inter-
disciplinary knowledge base, yet many educators are accustomed to teaching within the confines of a single discipline.
This makes the shift to integrated teaching not only conceptually difficult but also logistically challenging.”> Secondly,
structural challenges in curriculum design arise. Successfully integrating diverse subject matter to support OSC demands
meticulous planning and coordination. This includes organizing teaching content for each organ system, allocating
instructional time appropriately, and aligning the integrated curriculum with existing national or institutional standards.?®
Furthermore, the logical sequencing of topics across disciplines must be handled with care to avoid redundancies or
content gaps. Coherence in delivery is crucial to ensure that students can form meaningful connections across subjects.
Another critical area is assessment reform. Traditional exams may fall short in evaluating students’ ability to synthesize
and apply knowledge. As a result, there is a growing need for diversified assessment tools that better reflect the integrated
nature of learning in OSC. Methods such as Problem-Based Learning (PBL) assessments, skills-based evaluations, and
clinical reasoning simulations are recommended to comprehensively measure both conceptual understanding and
practical competency.”* These challenges underscore the need for flexibility and adaptability among educators and
policymakers to meet the evolving demands of modern medical education.

To facilitate further reform in OSC, optimization of pedagogical resources is proposed as a foundational strategy,
given their critical role in augmenting educational outcomes. In traditional medical education, the predominant reliance
on compartmentalized textbooks and monolithic instructional media has constrained learners’ interdisciplinary compre-
hension. Contemporary educational paradigms now recognize resource diversification as an educational imperative,
wherein strategic integration of multimedia modalities demonstrably enhances students’ multidimensional understanding
of organ systems.”’ Furthermore, interactive engagement and practical application have been identified as essential
components of this pedagogical framework. Systematic enhancement of peer-to-peer and student-instructor collaboration
mechanisms enables learners to construct meaningful cognitive linkages across complex medical domains.?®

Notably, the strategic incorporation of information technology has redefined modern medical education. Within OSC,
technological integration not only augments learning accessibility but also catalyzes innovative pedagogical strategies.
For instance, massive open online course (MOOC) platforms facilitate ubiquitous knowledge acquisition, with empirical
studies validating the efficacy of video-based learning modules and real-time interactive assessments in reinforcing
clinical competencies.”’

This investigation has several inherent limitations that warrant consideration. Primarily, the paucity of dedicated
literature comprehensively delineating OSC frameworks necessitates that findings should be interpreted with caution,
particularly regarding potential discrepancies in cross-study replicability. Furthermore, considerable heterogeneity in

strategic implementation across national contexts manifested through divergent curricular designs and assessment
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methodologies may constrain the generalizability of observed educational outcomes, as institutional priorities and
cultural determinants differentially influence programmatic objectives.

Conclusion

Our research shows that OSC significantly improves test results, student satisfaction, and clinical reasoning skills.
However, the continued underrepresentation of basic sciences, limited integration of surgical courses, and insufficient
active participation of learners suggest that true multidisciplinary integration has not yet been achieved. Future reforms
should prioritize strengthening the connection between basic and clinical, optimizing surgical teaching strategies, and
promoting active participation to ensure the sustainable improvement of the quality of medical education.
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