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Trauma; Introduction: Trauma represents a significant global health burden, yet dedicated trauma
Undergraduate; education is frequently deficient in undergraduate medical curricula. Consequently, medical
Simulation students often report lack of preparedness to manage trauma cases. The optimal approach to

integrate trauma education in medical school curricula remains unclear.

Objective: To evaluate the feasibility of implementing large-scale simulation-based trauma
education within the core medical curriculum and assess student perceptions.

Methods: An Initial Trauma Management Course was devised and implemented as part of the
standard surgery clerkship. The course combined a lecture and case-based learning with three
simulation-based hands-on stations. Small-group teaching was employed. Twelve course editions
per year (up to 30 students each) accommodated an annual capacity of 360 students.

This was a mixed method cross-sectional study with a prospective component. Students
completed a post-course survey with Likert-scale items and open-ended comments. Quantita-
tive data were analyzed using descriptive statistics, and thematic content analysis was
conducted on qualitative data from student commentary.

Results: Over a two-year period, 685 students attended the course and 622 completed the survey
(91% participation rate). Over 90% of respondents rated all the course's components and stations
very relevant. Qualitative analysis identified hands-on training, use of simulation/manikins,
content relevance, quality of instructors and interactive learning as the most valued aspects.
Conclusion: The implementation of a simulation-based trauma course as part of the
undergraduate core curriculum was feasible and highly valued by students. These findings
support broader integration of structured trauma education and offer a scalable model for other
institutions.
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Educacion en trauma para todos: Implementacion y perspectiva del estudiante

Introduccioén: El trauma representa una carga significativa para la salud global. Sin embargo, la
educacion dedicada al trauma es frecuentemente deficiente en los programas de pregrado en
medicina. Como resultado, los estudiantes de medicina reportan a menudo falta de preparacion
para gestionar casos de trauma. El enfoque optimo para integrar la formacion sobre trauma en

Objetivo: Evaluar la viabilidad de implementar educacion sobre trauma basada en simulacion a
gran escala dentro del curriculo estandar y evaluar las percepciones de los estudiantes.

Métodos: Se disend e implementd un Curso Inicial de Manejo de Trauma como parte de la
ensefanza clinica de cirugia. El curso consistia en una sesion con aprendizaje basado en casos y
tres estaciones practicas de simulacion. Se emple6 ensefianza en grupos pequenos. Se realizaron
12 ediciones del curso al ano (hasta 30 estudiantes cada una), con una capacidad anual de 360
estudiantes. Este fue un estudio transversal de métodos mixtos con un componente prospectivo.
Los estudiantes completaron una encuesta posterior al curso con items de escala Likert y
respuesta abierta. Los datos cuantitativos fueron analizados con estadisticas descriptivas y el

Resultados: Durante dos ahos, 685 estudiantes asistieron al cursoy 622 completaron la encuesta
(tasa de participacion del 91%). Mas del 90% de los encuestados calificaron todos los
componentes del curso y las estaciones practicas como muy relevantes. El analisis cualitativo
identifico la formacion practica, el uso de simulacion/maniquies, la relevancia del contenido, la
calidad de los instructores y el aprendizaje interactivo como los aspectos mas valorados.

Conclusién: La implementacion de un curso de trauma basado en simulacion como parte del
curriculo médico de pregrado fue viable y muy valorada por los estudiantes. Estos resultados
respaldan una mayor integracion de la educacion estructurada sobre trauma y ofrecen un

© 2025 Los Autores. Publicado por Elsevier Espana, S.L.U. Este es un articulo Open Access bajo la

licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Trauma;

Educacion Grado; Resumen

Simulacion
los curriculos médicos sigue siendo incierto.
analisis de contenido tematico se llevo a cabo en los datos cualitativos.
modelo escalable para otras instituciones.

Introduction

Trauma is a significant cause of emergency department
admissions, and severe trauma is a leading cause of death
among young patients, accounting for up to six million
deaths per year worldwide.! Globally, it remains the main
cause of death among youngsters, surpassing infectious
diseases.? In the European Union, accidents caused 3.3% of
all deaths and accounted for more than one-third of all
deaths among people aged 15-24 years.?

Trauma systems and training programs are of utmost
importance in the adequate management of trauma patients
and in reducing mortality.*7 While postgraduate trauma
care training is focused on medical specialties involved in
the care of trauma patients, a general understanding of the
principles of trauma management is key for any medical
student upon completion of their degree.

Despite the global importance of trauma, dedicated
trauma education is lacking® in many medical schools and
the topic remains scattered among the curriculum of surgery,
orthopedics, emergency or intensive care medicine.®'" Upon
completion of their medical degrees, students report low
rates of trauma teaching, both in knowledge and practical

skills.’ In a survey of final-year British medical students,?
only 16% of participants reported that trauma education at
their institution had been adequate, with 93% stating that it
would have been useful for a short course to have been
formally included in their medical school's curriculum.

While calls for the introduction of dedicated trauma
education in medical schools have been made,'" the optimal
approach to undergraduate trauma education is yet to be
defined. A review of the literature on trauma education for
medical students yields a wide variety of teaching models,
and most of the literature reports on smaller groups often
composed of voluntary students. '3

On the other hand, evidence on trauma education in the
post-graduate setting is extensive. In particular, there is
comprehensive evidence supporting the use of simulation-
based education. 416

Simulation allows for standardized educational opportu-
nities, available on demand in a controlled environment.'” A
recent review of the literature has shown simulation-based
education to be associated with increased performance and
high appreciation by medical students.®

The aims of this study were to: (i) report on the
implementation of a trauma course for a large cohort of
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students as part of the standard curriculum of a medical school
and assess its feasibility and (ii) to analyze students’ percep-
tions regarding the course's relevance and utility.

Methods
Trauma course design

We planned and designed a course named Initial Trauma
Management Course (ITM) consisting of (a) a lecture and
case-based learning on the principles of trauma manage-
ment (1 h), (b) three simulation-based hands-on stations.
Students rotated in smaller groups through the hands-on
stations and each student was given the opportunity to
practice: (i) airway management (ii) shock management and
venous accesses and (iii) immobilization of fractures. Each
hands-on station had a duration of 1 h.

For the hands-on stations, a skills lab with three separate
rooms, equipped with manikins (physical anatomic trainers)
and materials, was prepared specifically for the course.
Instructors were involved in activity planning and briefed on
practical skills teaching.'® Following explanation and dem-
onstration by the instructors, students were encouraged to
practice the skills under supervision allowing for personal-
ized feedback from instructors as per zone 1 simulation
design.' Learning outcomes for the course and each hands-
on station were defined in line with the principles of
simulation-based learning: remembering, understanding
and applying the principles of initial management (ABCDE)
of trauma patients. Learning Outcomes are detailed in
Appendix A.

The course instructors in the various hands-on stations
included general surgeons, orthopedic surgeons and anesthe-
siologists. They were all ATLS (Advanced Trauma Life Support)
certified, and some were ATLS instructors themselves.

The course was delivered to all fourth-year medical
students during their surgery clerkship as part of the
standard curriculum.

Twelve editions of the course were run every academic
year. Each of the twelve course editions had a maximum of
30 students, for a total annual capacity of 360 students.

Population and study design

The study population comprised all students who partici-
pated in the ITM course in the academic years of 2021/2022
and 2022/2023.

The design of the study included three components:

Assessment of operational feasibility of implementing a
trauma course to a large cohort of students as part of the
standard curriculum.

Cross-sectional mixed-methods survey to gather and
analyze students' perceptions regarding the course's
relevance and utility.

» Prospective sub-sample re-assessment of students' per-
ception among a convenience sample of final year
medical students attending a case-based revision course
two years later (this component took place during the
academic year of 2024/2025).

Outcome measures

To assess students’ perception on the relevance and suitabil-
ity of the ITM course, a survey with structured 5-point Likert
scales was used. Students were asked to rate whether they
had found the course contents and hands-on stations
relevant/useful and whether they had found the course
contents adequate/suitable to their level of medical studies.

In order to analyze students' input on the didactics and
learning strategies of the course, students were also asked
for open commentary/suggestions and requested to high-
light the course's strengths and weaknesses.

The questionnaire had been developed by the Medical
Education Department of the Medical School and was
validated through expert review and pilot testing.

In the sub-sample analysis, to evaluate the course's
perceived contribution to trauma knowledge, a convenience
sample of final year medical students attending a revision
course was invited to rate on a Likert scale the contribution
of the course and each of its components to their level of
knowledge upon completion of their medical degree.

Consistent with the study's focus on feasibility and student
perception, objective measures of learning, such as post-
course tests or Objective Structured Clinical Examinations
(OSCEs), were not included in the outcome assessment.

Data analysis

All survey responses were included.

Descriptive statistics were performed to analyze data on
the Likert scale rates for relevance/usefulness and adequacy
of the course.

For the qualitative analysis, a thematic analysis was
performed.Z® All comments were transcribed and reviewed.
Secondly, comment fragments were grouped with similar
comments and organized into common themes through an
inductive approach.?? Illustrative quotes were selected to
exemplify each identified theme. These themes yielded a
category scheme according to which all comments were then
coded.

All analyses were performed with Microsoft Excel.

Results

Over two academic years, course attendance was 685
students (90% attendance rate). The median number of
students per course was 28. Of the 685 students who attended
the course, 622 students answered the survey (91% response
rate).

Relevance of the course

Responses on students’ perception of the relevance of the
course showed that over 90% of students deemed all the
course's components and stations very relevant, as detailed
in Table 1.

Questioned on whether they found the course adequate/
suitable, 86.8% of students deemed the lecture + case
discussion to be very adequate while more than 90% rated
the three hands-on stations as very adequate (Table 2).
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Table 1 Likert scale rates for relevance of the course, n(%).

5 4 3 2 1

(Very relevant) (Relevant) (Moderately relevant) (Barely Relevant) (Not relevant)
Lecture + Cases 558 (89.7%) 57 (9.1%) 5 (0.8%) - -
Airway 587 (94.4%) 24 (3.6%) 8 (1.3%) 1 (0.1%) -
Shock venous accesses 589 (94.7%) 27 (4.3%) 2 (0.3%) - -
Immobilization 585 (94.1%) 30 (4.8%) 6 (0.9%) 1 (0.1%) =

Thematic analysis

Qualitative analysis of the surveys yielded 2421 comment
fragments provided by 622 students. These fragments were
grouped into five major categories: (i) Hands-On and Applied
Cognition; (ii) Learning Resources & Outcomes; (iii) Course
Relevance; (iv) Teaching/Learning Environment; and (v)
Logistics. Comments in these five categories were further
grouped into 26 themes, as displayed in Appendix B.

The Hands-On and Applied Cognition was the most
mentioned category (n = 685, 28.3%). Students highly valued
the hands-on training (n = 348 comments) and the use of
manikins and simulators (n = 145). Some students com-
mented on the benefits of applied cognition: “unique
opportunity to put theoretical knowledge into practice”.

Regarding the Learning Resources and Outcomes cate-
gory (263 comments, 10.9%), students highlighted the value
of a clear framework for teaching and “clear explanations
from the instructors” (n = 80 comments). Students valued
the opportunity to discuss with instructors “Opportunity to
discuss the contents” and as well as direct feedback on their
performance “feedback on the practical gestures” (n = 34).
The relevance of case-based teaching was noted in 40
comments, and 20 comments remarked that the course
helped “train clinical reasoning”. Students also commented
on their chance to review previous knowledge and to learn
new skills (n = 28). Some students (n = 38) suggested that
the course should “include even more topics and encompass
other relevant skills”, and some suggested that “handouts
for future reference” should be provided (n = 22).

The Course Relevance category was the focus of 463
comments (19%). Students praised the course (n = 92) and
commented that they found the course to be "very relevant
and useful for any medical student” (n = 265) and that it
allowed them to fill in the gap in the curriculum (n = 29) as
Trauma was a “topic that is not taught in the remaining
curriculum”. Students mentioned that the course should be
kept a part of the core curriculum in the future (n = 41), and
that refresher courses in the subsequent years of medical
school would be welcome (n = 36).

Students often commented (n = 509) on the Teaching
and Learning Environment of the course: 181 students

praised the quality of instructors and 81 noted the “positive
environment” and “friendly and relaxed learning space”,
allowing for ample discussion and questioning. Students
highly valued Interactive Learning (n = 169) and small-group
teaching (n = 78).

Comments on Logistics were returned by 473 students
(19.5%) who noted that the course was “well organized”
(n = 81) and offered suggestions such as a longer break (n =
80) and an earlier schedule (n = 116) and calendar (n = 44).
Comments on duration of the course (n = 136) were evenly
split among students who thought the duration was ade-
quate, too long and too short.

Sub-sample analysis

For the sub-sample analysis, 53 final year medical students
completed the survey, two years after taking the Initial
Trauma Management course.

Responses on students’ perception of the relevance of the
ITM course to their final year knowledge on management of
trauma showed that over 80% of students deemed the
course as quite or very relevant, as detailed in Table 3.

Questioned to rate whether the ITM course's components
had been useful to their current level of knowledge and
skills, over 75% of the final year medical students
considered that all of the ITM course's components had
been very useful, as detailed in Table 4.

Discussion

The effectiveness of dedicated trauma education has been
well established in various institutions and settings.®2".22
One example of trauma education for the undergraduate
setting is the Trauma Evaluation and Management (TEAM)
course.'? Downsides of the TEAM course are the associated
cost and resources which limit its application. A literature
review'® of simulation-based trauma education demon-
strated that a wide variety of trauma teaching models
were effective, highly enjoyed by students and perceived as
very useful.2373% It should be noted that most literature
reports on teaching small groups of voluntary students.

Table 2 Likert scale rates for adequate/suitable content, n(%).

5 4 3 2 1

(Very adequate) (Adequate) (Moderately adequate) (Barely adequate) (Not adequate)
Lecture + Cases 540 (86.8%) 72 (11.6%) 7 (1.1%) 1 (0.1%) -
Airway 574 (92.3%) 39 (6.3%) 6 (0.9%) - -
Shock + venous accesses 569 (91.5%) 46 (7.4%) 4 (0.6%) - -
Immobilization 572 (92%) 44 (7.1%) 4 (0.6%) 1 (0.1%) -
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Table 3

Likert scale rate for relevance of the ITM course among final year students, n(%).

5 4
(Very relevant)

(Quite Relevant)

3 2 1
(Relevant)  (Barely Relevant)  (Not relevant)

How relevant was the contribution
of the ITM course to your current
knowledge on trauma?

31 (58.5%)

12 (22.6%)

9 (17%) 1(1.9%) =

Another literature review'? underscored the variability in
undergraduate trauma education, the relevance of
simulation-based learning and the lack of research on
trauma education in undergraduate medical training.

In this study, a mixed methods approach was employed to
evaluate student satisfaction with a newly implemented
trauma course, which was integrated into the standard
medical curriculum. Over a two-year period, quantitative
and qualitative data were collected from a large cohort of
more than 650 unselected students who attended the
course. The results revealed exceptionally high levels of
student satisfaction among this large sample. Consistent
with literature highlighting the need for dedicated trauma
education,®1° the vast majority of students (over 90%)
considered the trauma course and its hands-on stations to be
very relevant. Qualitative data further disclosed that the
course addressed a significant gap in the existing curriculum.

Our results on student satisfaction are on par with the
results of trauma courses taught to smaller samples of
students described in the literature.'®'3:23-30 The design of
the teaching sessions in the ITM course was carefully planned
to allow similar hands-on opportunities to each attendee,
which likely contributed to the satisfaction reported by
students, despite the course being taught to many students.
We were able to teach up to 360 students per academic year
with a maximum of 30 students per course and 10 students
per hands-on session with a suitable instructor/student ratio.

Qualitative analysis has allowed us a thorough under-
standing of the students’ perspectives on the course, and to
get an insight into which aspects were most appreciated by
the attendants.

The use of simulation and hands-on stations to practice
critical skills and procedures was highly valued by the
students and is in line with the literature demonstrating
that active learning®' and simulation3? lead to high satisfac-
tion among students. It is worth noting that our students also
valued the use of realistic manikins.

Students often commented on the profile of instructors
whom they considered as friendly, approachable and
knowledgeable. The interaction with the instructors in the
learning environment favored feedback over the step-by-step

explanation of the procedures, as well as during each
student’s attempt. Students valued the opportunity to discuss
and receive feedback from experienced instructors. In our
course, all instructors have relevant and ongoing experience
in the management of trauma patients, are ATLS-certified,
and some are ATLS instructors themselves. This is in line with
the literature pointing out that students tend to rate classes
higher when the teacher is an expert in the field.33

Furthermore, two years after taking the course, at the
end of their medical degree, students still considered the
course to have been very relevant and useful to their
knowledge and skills on the management of trauma patients.

Prior to the introduction of this course, our students were
exposed to trauma teaching as part of surgery, orthopedics
and intensive care teaching. These results suggest that our
students, on par with the findings documented on their
international counterparts, felt an inadequacy in the
previous trauma curriculum.

This study has some limitations: it was conducted at a
single institution. We cannot exclude a halo effect or that
the Likert scale ratings on relevance and adequacy that
students were asked to fill could have influenced open
commentary. A limitation of the sub-sample analysis is the
use of a convenience sample of final year medical students,
which introduces a potential for selection bias.

This study did not aim to analyze the impact or results of the
course on the long-term knowledge and skills of the students.
All fourth-year students were offered the course, and no data
was available for a historical control group. As the students had
no previous contact with trauma education at the time they
took the course, it is expected that their knowledge level
would increase after the course. It has been demonstrated that
in the comparison between teaching and non-intervention
groups among medical students, any form of training will lead
to an improvement in skills favoring the training group. '° Long-
term assessment of knowledge retention was not performed.

Further research should focus on long-term knowledge
retention and its impact on clinical performance.

In conclusion, this study demonstrates that implementing
a mandatory, simulation-based trauma course for large
cohorts of students is feasible and highly valued by students.

Table 4 Likert scale rates on ITM course's components among final year students, n(%).

5 4 3 2 1

(Very useful) (Quite Useful) (Useful) (Barely useful) (Not useful)
Lecture + Cases 42 (79.2%) 6 (11.3%) 5 (9.4%) - -
Airway 45 (85%) 4 (7.5%) 4 (7.5%) - -
Shock + venous accesses 40 (75.5%) 6 (11.3%) 7 (13.2%) - -
Immobilization 41 (77.4%) 7 (13.2%) 5 (9.4%) - -
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The findings in this report may provide a practical and
effective model for other medical schools aiming to
integrate trauma education into their core curriculum.
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