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Abstract
Background 　 Cultivating high-quality general practice talents is fundamental
to safeguarding public health. However, existing training methods for general
practitioners in China remain inadequate, leading to insufficient job competency
among GPs in primary healthcare services. Therefore, enhancing the job compe-
tency of general practitioners represents the foremost priority in general practice
education.

Objective 　 To investigate the impact of a multidisciplinary collaboration-
based Case-Based Learning (CBL) teaching methodology on improving the clin-
ical consultation capabilities of general practitioners.

Methods 　 Twenty-six general practitioners undergoing training in the Depart-
ment of Respiratory and Critical Care Medicine from July 2020 to July 2023
were enrolled as study subjects, all providing informed consent. Participants
were stratified by cohort into three groups: traditional teaching group, CBL
teaching group, and Multidisciplinary Team (MDT)+CBL teaching group, with
uniform teaching methods applied within each cohort. The traditional teaching
method, CBL teaching method, and MDT+CBL teaching method were imple-
mented respectively. The Leicester Assessment Package (LAP) was utilized to
evaluate trainees’clinical consultation abilities, and a self-designed anonymous
questionnaire was administered to assess teaching satisfaction.

Results 　 Theoretical assessment scores: The MDT+CBL teaching group
demonstrated superior performance compared to both the traditional teaching
group and the CBL-only teaching group (P<0.05). Clinical consultation ability
assessment: The MDT+CBL teaching group achieved higher total LAP scores
than the traditional teaching group and CBL teaching group (P<0.05). The
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MDT+CBL teaching group also attained higher scores in consultation and his-
tory taking, patient management, problem-solving, physician behavior and pa-
tient relationships, and preventive treatment compared to the traditional teach-
ing group and CBL teaching group (P<0.05). Teaching effectiveness satisfaction:
Among the three teaching modalities, the MDT+CBL teaching model yielded
higher overall satisfaction scores than the CBL teaching group and traditional
teaching group (P<0.05). Additionally, the MDT+CBL teaching group exhib-
ited higher scores in knowledge extension ability, ability to guide healthy lifestyle
choices, ability to manage comorbidities, ability to guide patient rehabilitation,
and ability to ensure rational medication use in community settings (P<0.05).

Conclusion 　 The multidisciplinary collaboration-based CBL teaching
methodology is conducive to improving the clinical consultation abilities of
general practitioners and enhancing their job competency, representing a novel
model for general practice education.

Full Text
Introduction
High-quality general practice education is fundamental to strengthening primary
healthcare systems and safeguarding public health. However, current training
approaches for general practitioners in China remain inadequate. Most training
follows a specialist-oriented model, with instruction delivered by mentors from
disease-specific departments and clinical rotations confined to corresponding
specialties. This fragmented approach fails to cultivate the “person-centered”
and “prevention-oriented”mindset essential for general practice, leaving many
trainees feeling ill-equipped for primary care roles and demonstrating insufficient
clinical competency. Enhancing the clinical competency of general practitioners
has thus become a paramount priority in general practice education.

This study examines three distinct teaching methodologies—traditional instruc-
tion, case-based learning (CBL), and multidisciplinary team (MDT)-based CBL
—to explore how to better stimulate trainee interest and improve academic per-
formance, clinical consultation skills, and overall job competency.

1. Subjects and Methods
1.1 Study Subjects

We selected 26 general practitioner trainees who underwent training in the De-
partment of Pulmonary and Critical Care Medicine from July 2020 to July
2023. All participants provided informed consent and were divided into three
batch-matched groups: traditional teaching group, CBL teaching group, and
MDT+CBL teaching group, with each batch receiving uniform instruction. The
traditional teaching group comprised 8 trainees with a mean age of (23.7 ± 0.7)
years, including 3 males and 5 females, with educational backgrounds of 2 mas-
ter’s degree holders and 6 bachelor’s degree holders. The CBL teaching group

chinarxiv.org/items/chinaxiv-202407.00047 Machine Translation

https://chinarxiv.org/items/chinaxiv-202407.00047


included 9 trainees with a mean age of (23.7 ± 0.8) years, including 3 males
and 6 females, with 2 master’s degree holders and 7 bachelor’s degree hold-
ers. The MDT+CBL teaching group consisted of 9 trainees with a mean age
of (23.8 ± 0.7) years, including 2 males and 7 females, with 2 master’s degree
holders and 7 bachelor’s degree holders. No statistically significant differences
were observed among the three groups in terms of gender, age, or educational
background (𝑃 > 0.05).

1.2 Teaching Methods

Teaching content followed the standardized training requirements for general
practice residents (2019 revised edition), covering five common respiratory dis-
eases that general practitioners must master: bronchial asthma, chronic obstruc-
tive pulmonary disease, pneumonia, sleep apnea-hypopnea syndrome, and acute
pulmonary embolism. All instruction was delivered by attending physicians or
higher-level physicians who had completed general practice teaching certifica-
tion, with consistent teaching frequency and duration across all three groups.

The traditional teaching group received instruction through PowerPoint pre-
sentations prepared according to standardized training requirements and the
fifth edition of Introduction to General Practice, followed by organized discus-
sion and Q&A sessions.

The CBL teaching group received complete case information upfront, with
trainees analyzing and discussing cases in small groups, identifying key issues,
and conducting literature searches for optimal solutions. When discussions
reached an impasse, instructors provided guidance, culminating in student-led
case summaries.

The MDT+CBL teaching group utilized active clinical cases selected by
mentors. Trainees supplemented medical histories and relevant clinical exam-
inations, compiled case materials based on textbooks, guidelines, expert con-
sensus, and literature, and developed treatment plans through group discus-
sion presented as PowerPoint presentations. During formal MDT discussions,
mentors invited qualified attending physicians or higher-level physicians from
rehabilitation, nutrition, cardiology, thoracic surgery, neurology, interventional
radiology, radiology, and pharmacy departments based on case characteristics.
Trainees presented medical histories and proposed treatment plans, followed by
departmental faculty critiques, question-and-answer sessions, and perspectives
grounded in current guidelines and research from a general practice viewpoint.
Trainees then synthesized conclusions supplemented by mentors to formulate
final MDT recommendations. Each general practice trainee participated in at
least five MDT sessions during their pulmonary and critical care rotation.

1.3 Assessment Methods

Theoretical knowledge assessment employed a closed-book format combin-
ing multiple-choice and short-answer questions, with emphasis on MDT case
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discussion scenarios, for a total score of 100 points.

Clinical consultation skills assessment utilized the Leicester Assessment
Package (LAP), a validated tool for formative and summative evaluation of gen-
eral practitioner consultation skills widely recognized in Europe, America, and
Hong Kong. The LAP comprises 39 items across seven categories: patient recep-
tion and history taking, physical examination, patient management, problem-
solving, physician behavior and patient relationship, preventive therapy, and
medical record documentation. Items are graded on a six-level scale: Level A
(≥ 85%) indicates mastery of all assessment items (standard proficiency); Level
B (75%-84%) indicates proficiency in most items; Level C+ (65%-74%) indi-
cates high or satisfactory standards for most items in appropriate cases; Level C
(55%-64%) indicates satisfactory standards for most items with minor omissions;
Level D (45%-54%) indicates inadequate mastery in several items without core
content omissions; Level E (≤ 44%) indicates unacceptable performance with
major omissions. Assessment involved two senior general practitioners evalu-
ating trainees during consultations with standardized patients, with evaluators
observing without intervening. Final scores represented the mean of both eval-
uators’ratings, weighted by case difficulty, required LAP items, and frequency.

Teaching satisfaction survey utilized a self-designed anonymous question-
naire covering ten domains: stimulation of learning interest, learning initiative,
knowledge extension ability, clinical thinking improvement, health lifestyle guid-
ance ability, comorbidity management ability, patient rehabilitation guidance
ability, community rational drug use ability, teamwork awareness, and willing-
ness to continue with the teaching method. Each domain scored 10 points for
a total of 100 points.

1.4 Statistical Analysis

Data analysis was performed using SPSS 23.0 statistical software. Categori-
cal data were expressed as relative frequencies and compared using the �2 test.
Normally distributed continuous data were expressed as ( ̄𝑥 ± 𝑠) and compared
among groups using one-way ANOVA, with pairwise comparisons conducted
using LSD-t tests. Statistical significance was defined as 𝑃 < 0.05.

2. Results
2.1 Theoretical Knowledge Assessment Scores

The MDT+CBL teaching group demonstrated superior theoretical examination
performance compared to both the traditional teaching group and the CBL
teaching group, with statistically significant differences (𝑃 < 0.05) .

Table 1. Comparison of Examination Scores Among Three Groups
( ̄𝑥 ± 𝑠)
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Group Theoretical Examination Score
Traditional
teaching
group

80.73$±5.94||𝐶𝐵𝐿𝑡𝑒𝑎𝑐ℎ𝑖𝑛𝑔𝑔𝑟𝑜𝑢𝑝|85.88±5.76||𝑀𝐷𝑇 +
𝐶𝐵𝐿𝑡𝑒𝑎𝑐ℎ𝑖𝑛𝑔𝑔𝑟𝑜𝑢𝑝|92.45±$4.98ab

Note: a indicates 𝑃 < 0.05 compared with traditional teaching group; b indi-
cates 𝑃 < 0.05 compared with CBL teaching group.

2.2 LAP Scores for Clinical Consultation Skills Assessment

The MDT+CBL teaching group achieved significantly higher total LAP scores
compared to the traditional and CBL teaching groups (𝑃 < 0.05). The mean
total LAP score for the MDT+CBL group reached Level A, with minimum
scores of 79 (Level B). The CBL group mean reached Level B, with minimum
scores of 71 (Level C+). The traditional group mean reached Level C+, with
minimum scores of 66 (Level C).

The MDT+CBL teaching group scored higher than both traditional and CBL
groups in patient reception and history taking, patient management, problem-
solving, physician behavior and patient relationship, and preventive therapy
(𝑃 < 0.05). The CBL teaching group outperformed the traditional group in
physical examination and problem-solving (𝑃 < 0.05) .

Table 2. Comparison of LAP Scores for Clinical Practice Skills
Among Three Groups ( ̄𝑥 ± 𝑠, points)

Category
Traditional Teaching
Group

CBL Teaching
Group

MDT+CBL
Teaching Group

Patient
recep-
tion and
history
taking

14.72$±0.71|15.44±0.82|16.44±0.91𝑎𝑏||𝑃ℎ𝑦𝑠𝑖𝑐𝑎𝑙𝑒𝑥𝑎𝑚𝑖𝑛𝑎𝑡𝑖𝑜𝑛|6.63±0.72|7.44±0.62𝑎|7.67±0.78𝑎||𝑃𝑎𝑡𝑖𝑒𝑛𝑡𝑚𝑎𝑛𝑎𝑔𝑒𝑚𝑒𝑛𝑡|15.04±1.58|14.22±1.52|16.19±1.67𝑎||𝑃𝑟𝑜𝑏𝑙𝑒𝑚−
𝑠𝑜𝑙𝑣𝑖𝑛𝑔|15.68±1.78|17.72±1.13𝑎𝑏|17.77±1.27𝑎𝑏||𝑃ℎ𝑦𝑠𝑖𝑐𝑖𝑎𝑛𝑏𝑒ℎ𝑎𝑣𝑖𝑜𝑟𝑎𝑛𝑑𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖𝑝|7.12±0.62|6.82±0.72|8.22±0.74||𝑃𝑟𝑒𝑣𝑒𝑛𝑡𝑖𝑣𝑒𝑡ℎ𝑒𝑟𝑎𝑝𝑦|7.29±0.45|8.02±0.64𝑎𝑏|8.13±1.02𝑎𝑏||𝑀𝑒𝑑𝑖𝑐𝑎𝑙𝑟𝑒𝑐𝑜𝑟𝑑𝑑𝑜𝑐𝑢𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛|7.24±0.62|8.42±0.86|8.67±0.62||𝑇 𝑜𝑡𝑎𝑙𝐿𝐴𝑃𝑠𝑐𝑜𝑟𝑒|72.77±6.66|77.70±6.84|85.42±$6.36ab

Note: a indicates 𝑃 < 0.05 compared with traditional teaching group; b indi-
cates 𝑃 < 0.05 compared with CBL teaching group.

2.3 Teaching Satisfaction Survey

The MDT+CBL teaching group demonstrated significantly higher overall sat-
isfaction compared to both CBL and traditional teaching groups (𝑃 < 0.05).
The CBL teaching group showed higher overall satisfaction than the traditional
group, particularly in improving learning initiative, clinical thinking ability,
and teamwork awareness (𝑃 < 0.05). Compared to the traditional group, the
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MDT+CBL group scored higher in stimulating learning interest, learning initia-
tive, knowledge extension ability, clinical thinking improvement, health lifestyle
guidance ability, comorbidity management ability, patient rehabilitation guid-
ance ability, community rational drug use ability, and teamwork awareness
(𝑃 < 0.05). Compared to the CBL group, the MDT+CBL group achieved
higher scores in knowledge extension ability, health lifestyle guidance ability,
comorbidity management ability, patient rehabilitation guidance ability, and
community rational drug use ability (𝑃 < 0.05) .

Table 3. Comparison of Teaching Satisfaction Scores Among Three
Groups ( ̄𝑥 ± 𝑠, points)

Domain
Traditional Teaching
Group

CBL Teaching
Group

MDT+CBL
Teaching Group

Stimulation
of
learn-
ing
inter-
est

7.09$±0.82|8.45±0.66𝑎|8.72±0.79𝑎||𝐿𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑖𝑛𝑖𝑡𝑖𝑎𝑡𝑖𝑣𝑒|7.61±0.71|8.79±0.76𝑎|9.02±0.72𝑎||𝐾𝑛𝑜𝑤𝑙𝑒𝑑𝑔𝑒𝑒𝑥𝑡𝑒𝑛𝑠𝑖𝑜𝑛𝑎𝑏𝑖𝑙𝑖𝑡𝑦|7.94±0.68|8.07±0.64|8.79±0.61𝑎𝑏||𝐶𝑙𝑖𝑛𝑖𝑐𝑎𝑙𝑡ℎ𝑖𝑛𝑘𝑖𝑛𝑔𝑖𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡|7.23±0.72|8.27±0.77𝑎|9.11±0.72𝑎𝑏||𝐻𝑒𝑎𝑙𝑡ℎ𝑙𝑖𝑓𝑒𝑠𝑡𝑦𝑙𝑒𝑔𝑢𝑖𝑑𝑎𝑛𝑐𝑒𝑎𝑏𝑖𝑙𝑖𝑡𝑦|7.33±0.65|7.53±0.68|8.72±0.75𝑎𝑏||𝐶𝑜𝑚𝑜𝑟𝑏𝑖𝑑𝑖𝑡𝑦𝑚𝑎𝑛𝑎𝑔𝑒𝑚𝑒𝑛𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦|8.03±0.75|8.26±0.67|8.97±0.52𝑎𝑏||𝑃𝑎𝑡𝑖𝑒𝑛𝑡𝑟𝑒ℎ𝑎𝑏𝑖𝑙𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑔𝑢𝑖𝑑𝑎𝑛𝑐𝑒𝑎𝑏𝑖𝑙𝑖𝑡𝑦|6.89±0.75|7.31±0.68|8.59±0.65𝑎𝑏||𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑡𝑦𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙𝑑𝑟𝑢𝑔𝑢𝑠𝑒𝑎𝑏𝑖𝑙𝑖𝑡𝑦|7.42±0.88|7.78±0.78|8.66±0.56𝑎𝑏||𝑇 𝑒𝑎𝑚𝑤𝑜𝑟𝑘𝑎𝑤𝑎𝑟𝑒𝑛𝑒𝑠𝑠|7.44±0.82|8.77±0.67𝑎|8.85±0.72𝑎||𝑊𝑖𝑙𝑙𝑖𝑛𝑔𝑛𝑒𝑠𝑠𝑡𝑜𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑒𝑡ℎ𝑖𝑠𝑡𝑒𝑎𝑐ℎ𝑖𝑛𝑔𝑚𝑒𝑡ℎ𝑜𝑑|7.01±0.65|8.06±0.76𝑎|8.93±0.54𝑎𝑏||𝑂𝑣𝑒𝑟𝑎𝑙𝑙𝑠𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛|73.86±7.33|81.26±6.12𝑎|88.42±$6.68ab

Note: a indicates 𝑃 < 0.05 compared with traditional teaching group; b indi-
cates 𝑃 < 0.05 compared with CBL teaching group.

Discussion
General practitioners serve as gatekeepers for public health. National health
authorities have repeatedly emphasized the importance of accelerating the cul-
tivation of qualified general practitioners to strengthen primary healthcare sys-
tems, promote family doctor contract services, establish tiered diagnosis and
treatment systems, and safeguard public health. However, despite progress in
general practitioner training in China, significant challenges persist, including
insufficient numbers of practitioners and inadequate clinical competency relative
to growing healthcare demands.

General practitioners must provide continuous, comprehensive, and integrated
medical services, requiring six core competencies: clinical skills, medical knowl-
edge, communication ability, humanistic care, learning capacity, and team-
work. They must develop clinical reasoning skills to effectively treat minor
illnesses, recognize serious conditions, refer critical cases appropriately, and
manage chronic diseases. Among these competencies, clinical skills and medical
knowledge are paramount, as practitioners must earn patient trust through pro-
fessional competence and effective communication to improve treatment adher-
ence and healthcare quality. Current training models remain specialty-focused,
emphasizing theoretical knowledge from individual disciplines while neglecting
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practical skills and generalist thinking, resulting in suboptimal training quality.
Unlike specialists, general practitioners require person-centered thinking and
broader medical knowledge, making single-discipline-centered teaching models
inadequate for their training needs.

Traditional teaching models, centered on instructors and relying primarily on lec-
tures, offer advantages in knowledge coverage and theoretical coherence but limit
student creativity and initiative. Case-based learning (CBL), a discussion-based
approach centered on students with instructor guidance, enhances understand-
ing of abstract clinical concepts while strengthening autonomous learning and
clinical reasoning. CBL has gained widespread application in medical education.
However, CBL instruction remains guided by single-department mentors, offer-
ing sufficient depth but insufficient breadth—critical for general practitioners
who require extensive knowledge breadth for daily practice. Multidisciplinary
treatment (MDT), recognized as the optimal model for complex disease man-
agement, involves expert working groups from multiple specialties developing
individualized treatment plans. This approach, initially promoted in oncology,
combines holistic and personalized care that aligns perfectly with general prac-
tice philosophy.

This study integrated MDT with CBL teaching in general practice education,
examining theoretical knowledge, clinical consultation skills, and teaching sat-
isfaction across three modalities. Results demonstrate that MDT+CBL not
only enhances theoretical knowledge mastery but also significantly improves
clinical consultation skills, particularly in patient reception and history taking,
patient management, problem-solving, physician behavior and patient relation-
ships, and preventive therapy. Furthermore, MDT+CBL significantly improved
trainees’knowledge extension ability, health lifestyle guidance capacity, comor-
bidity management skills, patient rehabilitation guidance ability, and commu-
nity rational drug use capability—all essential components of general practitioner
competency and prerequisites for earning patient trust and improving healthcare
quality.

While CBL showed advantages over traditional teaching in improving clinical
practice and problem-solving abilities, along with higher satisfaction in learning
initiative, clinical thinking, and teamwork, it still failed to fully meet general
practice training needs, particularly in comorbidity management, preventive
therapy, health education, and long-term rehabilitation. These gaps prevent
high-quality whole-course health management.

The MDT+CBL teaching model integrates MDT concepts into general practice
education through instructional design, assessment modalities, and practical
skill reinforcement. This approach better facilitates mastery of general practice
philosophy, deepens understanding of common community diseases and their
whole-course management, continuously improves clinical competency, and en-
ables practitioners to truly serve as guardians of public health.
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