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Abstract

The growing complexity of Emergency Medicine (EM) - due
to overcrowding, boarding, and the expanding social role of emer-
gency departments - requires standardized and structured training
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models. Simulation in medicine is essential for education, training,
and improving patient care. Italian EM residency programs face
additional challenges, including variable training quality and lim-
ited access to simulation-based education. To address these issues,
the University of Pavia has developed a five-year simulation cur-
riculum integrated into its EM residency program. This study pre-
sents this model and evaluates its alignment with national and
European standards. A descriptive comparative analysis was con-
ducted by aligning the curriculum’s learning objectives and simu-
lation activities with the European Society for Emergency
Medicine (EUSEM) Core Curriculum and the guidelines set by the
Italian Ministry of Education (MIM), incorporating feedback from
national associations. Each competency was classified indepen-
dently as fully, partially, or not covered. The goal of this model is
to standardize training quality, increase preparedness for complex
emergencies, and promote a reflective professional culture. The
curriculum includes more than 25 simulation sessions each year,
progressing from foundational procedural and cognitive skills
(Years 1-2: ultrasound, ventilation, suturing, ACLS-like scenarios)
to complex interdisciplinary simulations (Years 3—4: trauma, pedi-
atrics, resuscitation), culminating in advanced training covering
leadership, ethics, medico-legal aspects and maxi-emergencies
(Year 5). Training modalities include high- and low-fidelity simu-
lations, peer-to-peer learning, and 3D-printed skill trainers.
Feedback is collected after each session and annually. Facilitators
are certified through SIMMED, EEDUSIM, and other accredited
programs, and they undergo regular retraining. The curriculum has
achieved 95% alignment with European standards and 100% align-
ment with Italian standards. The only gaps identified are in a few
procedures, such as Extracorporeal Membrane Oxygenation and
Resuscitative Endovascular Balloon Occlusion of the Aorta.
Simulation-based education fills critical gaps in EM training, espe-
cially in non-technical skills, procedural readiness, and crisis deci-
sion-making. The Pavia model, although developed in a single cen-
ter, aligns with national and international standards. Its innovative
features, such as the use of 3D printing, integration within clinical
training, and potential collaboration among different EM residency
programs, suggest that it is a scalable proposal for national adop-
tion. Broader implementation could support standardization in
EM, make the specialty more attractive, and improve workforce
preparedness in Italy.

Introduction
Emergency Medicine (EM) is a vital and dynamic specialty at
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the frontline of healthcare. EM is responsible for the immediate
evaluation, diagnosis, and management of critically ill and injured
patients across all age groups and clinical conditions. Furthermore,
EM physicians must coordinate care with other specialists and
ensure appropriate patient disposition. This requires a broad base
of medical knowledge, rapid and effective decision-making, strong
communication skills, and resilience. However, in Italy, EM resi-
dency programs are currently facing several challenges due to rel-
atively low enrolment rates. This issue is largely attributable to
demanding working conditions, high burnout rates, potential risks
of aggression or lawsuits, inadequate compensation, and limited
career prospects.'®

In recent years, the role of EM has expanded beyond acute and
prehospital care to encompass a wider range of responsibilities.
Nowadays, the Emergency Department (ED) often serves as the
primary access point for both primary and specialty care, as well
as addressing social issues such as homelessness, addiction, and
frailty in the ageing population (geriatric EM). This phenomenon,
exacerbated by the shortage of primary care specialists,’ has led an
increased reliance on emergency services. As a consequence, EDs
are experiencing overcrowding, which may compromise the focus
on urgent and emergency situations, alongside the issue of patient
boarding.'*!? EM physicians are now managing a larger number of
patients per shift, with increased clinical and social complexity,
and for longer periods of time due to hospital bed shortages. These
pressures have significantly increased the overall complexity of
EM practice.

To address this issue, EM requires a robust and standardized
educational framework to ensure that aspiring specialists acquire a
comprehensive set of technical and soft skills. These skills include
not only technical proficiency but also leadership, communication,
decision-making under pressure, situational awareness, and Crisis
Resource Management (CRM). Simulation-based training has
been widely recognized as an effective educational tool in medical
training, allowing learners to practice clinical procedures, improve
decision-making skills, and enhance teamwork abilities in a risk-
free environment. The European Society for Emergency Medicine
(EUSEM) has developed a comprehensive curriculum and exam
(EBEEM) to standardize EM training across Europe. This
approach emphasizes competency-based education that integrates
clinical scenarios, procedural training, and interdisciplinary collab-
oration.>!317

In Italy, the EM residency training system suffers from frag-
mentation, with 36 programs displaying heterogeneity in their
structure, clinical rotations, content, and educational strategies.
The limited use of simulation training and the uneven adoption of
national and European guidelines further aggravate this
variability.>> This lack of uniformity may result in irregular skill
acquisition among residents and hinder the development of stan-
dardized national competencies. Furthermore, the absence of a
shared, structured simulation curriculum limits opportunities for
residents to train in realistic clinical scenarios, practice CRM, and
gain confidence in decision-making in high-stakes scenarios.
National and international organizations such as EUSEM, ACEP
(American Academy of Emergency Medicine), SIMMED (Italian
Society of Simulation in Medicine), and CoSMEU (the Italian
Association of Emergency Medicine Residents), highlighted the
importance of simulation-based training in developing essential
and standardized skills in EM. Literature indicates that residency
programs can enhance clinical competence, improve patient safety,
and provide a more attractive and effective training pathway for
future EM physicians by implementing structured simulation pro-
grams.2 41822
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The objective of this study is to present and analyze a struc-
tured five-year simulation-based curriculum of the University of
Pavia’s EM Residency Program and to evaluate its compliance
with Italian MIM and EUSEM standards. To achieve this, we con-
ducted a comprehensive analysis of the limitations and challenges
facing Italian EM residency programs, focusing on curriculum het-
erogeneity, access to simulation-based training, and variability in
residents’ skill acquisition. This assessment was based on an exten-
sive literature review of peer-reviewed articles, institutional
reports, and position papers from national and international medi-
cal organizations. In particular, multiple national surveys conduct-
ed by CoSMEU in recent years have highlighted the structural
variability across Italian programs, including discrepancies in clin-
ical rotations, educational content, and the use of simulation-based
training.>"

Materials and Methods

A detailed descriptive analysis was conducted on the structured
simulation-based training model developed by the University of
Pavia’s EM Residency Program. The focus was on how this model
integrates into the broader educational pathway. Additionally, the
model was compared with Italian and European standards to eval-
uate its alignment with national and international training expecta-
tions, paying particular attention to its integration within the broad-
er educational pathway.

To assess curriculum alignment, a content analysis was per-
formed by mapping the learning objectives and activities included
in our program proposal against the Italian and European EM
Curricula Competency areas. The competencies included basic and
advanced airway management, ultrasound, ECG interpretation,
pediatric and obstetric emergencies, trauma care, Advanced
Cardiovascular Life Support (ACLS), Extracorporeal Membrane
Oxygenation (ECMO), Resuscitative Endovascular Balloon
Occlusion of the Aorta (REBOA), ethical decision-making, and
interdisciplinary teamwork. Each item was independently
reviewed by three assessors with expertise in EM and simulation-
based education, who classified the content as ‘fully covered’,
‘partially covered’, or ‘not covered’. Discrepancies in classifica-
tion were resolved through consensus. A final coverage percentage
was calculated by dividing the number of competencies classified
as ‘fully covered’ by the total number of competencies in each
framework.

Currently, there is no nationally codified simulation-based cur-
riculum for EM training in Italy. As a result, the ‘Italian standard’
has been established based on the official EM Training Program
document published by the MIM?? and supplemented by consensus
documents from national scientific societies and organizations,
such as CoOSMEU, ITEMS (Italian Emergency Medicine Schools),
AcEMC (Academy of Emergency Medicine and Care), as well as
the Italian EM residency programs. This new framework is
referred to as the ‘MIM extended’. The ‘European standards’ are
based on the EUSEM core curriculum.'* This educational proposal
also includes structured resident feedback, which is systematically
collected at the end of each simulation session, practical course
(e.g., suturing or airway management), induction week at the pro-
gram enrollment of the new residents, and annual feedback at the
end of each training year. This feedback includes both qualitative
comments and suggestions for improvement, which are utilized to
continuously refine the curriculum.

[Emergency Care Journal 2025; 21:14010]



Program description

The simulation-based curriculum developed by the University
of Pavia is designed as a progressive and integrated educational
pathway that enhances both technical and non-technical competen-
cies over a five-year period. It is fully integrated within the broader
structure of clinical rotations (Table 1) and theoretical instruction,
which allows for the contextual application and reinforcement of
newly acquired skills.

Each year of the program is closely integrated with the clinical
rotations and is designed around a progressive learning model,
detailed as follows.

Year 1: Introduction to foundational procedural skills includ-
ing point-of-care ultrasound (PoCUS) for lungs and abdomen,
electrocardiogram (ECG) interpretation, oxygen therapy, basic air-
way management, paracentesis, and trauma base principles. The
year begins with an Induction Week for newly enrolled freshmen
and an early exposure to ED workflows. Peer-to-peer simulations
with checklists reinforce practical learning.

Year 2: The focus shifts to more advanced procedures such as
central vein access, intraosseous insertion, thoracic drainage, lum-
bar puncture, procedural sedation, and advanced airway manage-
ment. Clinical reasoning is emphasized through case studies
involving ventilation strategies for respiratory failure (conditions
such as Chronic Obstructive Pulmonary Disease - COPD - and
asthma), metabolic disturbances, arrhythmias, confusional states,
and stroke. Basic echocardiography and diaphragmatic ultrasound
are also included in the curriculum.

Year 3: The emphasis is placed on trauma and burn manage-
ment, pericardiocentesis, and integration of PoCUS in cardiac
arrest and shock scenarios. Simulation sessions focus on difficult
airway management (e.g., surgical airway), undifferentiated emer-
gency presentations, and communication challenges, such as deliv-
ering bad news.

Year 4: The emphasis shifts to complex scenarios involving
CRM, procedural sedation in pediatrics, pregnancy-related and
prenatal emergencies, and ACLS in special circumstances (e.g.,

press

~

hypothermia, drowning). Advanced techniques, such as
Extracorporeal Membrane Oxygenation (ECMO), Extracorporeal
Cardiopulmonary Resuscitation (ECPR), and Resuscitative
Endovascular Balloon Occlusion of the Aorta (REBOA), are intro-
duced through dedicated workshops.

Year 5: The final year consolidates clinical, ethical, and lead-
ership competencies through high-fidelity simulations. Residents
face complex clinical emergencies, including obstetric and gyne-
cologic emergencies, labor sedation, and integrated damage con-
trol management in severe trauma and traumatic cardiac arrest.
Training targets leadership, ethical dilemmas, medico-legal issues,
end-of-life care, and burnout prevention, as well as system-level
crisis management (e.g., maxi-emergencies, traumatic cardiac
arrest). This comprehensive approach prepares trainees for real-
world complexities, interdisciplinary collaboration, and system-
level decision-making.

Preliminary qualitative feedback from residents has been con-
sistently positive, particularly regarding the Induction Week, the
Basic Airway and Suturing Course, the Foundational ACLS-like
simulations in the first biennium, and the advanced scenarios in the
third and fourth years (e.g., trauma management, cardiac arrest,
metabolic emergencies). Residents have frequently described these
sessions as highly engaging and impactful for both technical and
non-technical skill acquisition.

To date, structured feedback has been collected from 53 resi-
dents across all five years of the program: 10 from the first year, 6
from the second, 8 from the third, 9 from the fourth, and 20 from
the final year. Evaluations from all cohorts consistently reported an
“excellent” or equivalent rating, particularly for the Induction
Week and core procedural training modules. In addition, the simu-
lation-based program has been described as a strong catalyst for
developing a shared professional identity and a sense of belonging
within the specialty.

The in-house development of skill trainers using 3D printing,
made possible through collaboration with Lab3D4Med, has signif-
icantly expanded hands-on learning opportunities in key areas such

Table 1. Clinical rotations, EM training program at University of Pavia.

Clinical rotation description

Year group Department

[st-2nd ED, San Matteo Hospital — Pavia

Internal Medicine or Sub-acute Care Units in Nephrology/Dialysis or Pulmonology — Pavia

Poison Control Center, Maugeri Foundation — Pavia

Trauma Emergency Department — San Matteo Hospital — Pavia
Abdominal Ultrasound — Voghera or Stradella Hospitals

Echocardiography — Maugeri Pavia or Lodi Hospital
Vascular Access Service — Maugeri Pavia

Pediatric ED — San Matteo Hospital — Pavia
Ophthalmology ED — San Matteo Hospital — Pavia
Gynecology ED — San Matteo Hospital — Pavia

ENT / Vestibology outpatient services — San Matteo Hospital — Pavia
Emergency Radiology — San Matteo Hospital — Pavia

Emergency Observation Unit — Lodi Hospital
3Jrd-5th

EMS (medical response units) — Pavia or Lodi

ED — Lodi Hospital (shock room)

Stroke Unit — San Matteo Hospital — Pavia

Cardiac ICU — San Matteo Hospital — Pavia

Thesis work and/or off-network electives

ICU / Operating Room — Pavia, Voghera, Vigevano or Lodi Hospitals

Months dedicated

NN B B0 N = === === =N W N

—_
(=)}

ED, Emergency Department; ENT, Ear, Nose, and Throat (otorhinolaryngologist), ICU, Intensive Care Unit.

[Emergency Care Journal 2025; 21:14010]
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as suturing, ultrasound-guided percutaneous analgesia, stellate
block for refractory arrhythmias, and bleeding control.?3-2¢

All activities take place in the Clinical Skills’ Lab of
University of Pavia and are supervised by certified instructors. All
facilitators have completed formal instructor training programs
provided by the Italian Society for Simulation in Medicine
(SIMMED), and, in some cases, through joint initiatives with
European institutions, such as the EEDUSIM program (training in
hEalthcare EDUcatlon with SIMulation).?” Additional training has
been carried out at our simulation center, including the ‘train-the-
trainer’ courses, as well as in collaboration with other accredited
simulation centers, like SimuLearn. All courses are validated by
experienced certification professionals, and annual re-training is
organized to maintain and update instructional standards.

The simulation program encompasses over 25 structured ses-
sions delivered annually and includes a wide range of modalities to
ensure a comprehensive learning experience. Residents engage in
both low- and high-fidelity simulation scenarios and participate in
peer-to-peer simulation workshops. Various evaluation tools are
employed throughout the curriculum, including structured check-
lists, guided debriefing sessions, and self-assessment forms. These
components are designed to foster reflective learning and track
progression over time.

Results

In comparison with the Italian standards, the University of
Pavia’s curriculum demonstrates a high degree of alignment. It
covers the full spectrum of learning objectives defined by the
MIM, which include critical emergency scenarios, procedural
skills, communication, ethical decision-making, and system coor-
dination. The program also provides structured training in essential
technical skills such as airway management, ventilatory support,
vascular access, trauma care, and bedside diagnostics.
Furthermore, the curriculum incorporates simulation training for
paediatric, obstetric, psychiatric, and toxicological emergencies,
reflecting the multidisciplinary approach highlighted in national
guidelines. For the European comparison, we based our evaluation
on the Core Curriculum of the EUSEM, which outlines the key
knowledge, skills, and attitudes expected from emergency
medicine specialists across Europe. Our curriculum closely aligns
with EUSEM standards, particularly in areas such as non-technical

skills (leadership, teamwork, CRM), procedural simulation, inter-
disciplinary case management, and progressive development of
clinical reasoning.

The only partial alignment noted with both EUSEM and Italian
standards pertains to highly specialized procedures such as ECMO,
ECPR, and REBOA. Although these procedures are not routinely
performed by residents, they are included in our curriculum from
year 4 onward through theoretical sessions and dedicated work-
shops.

Overall, the simulation curriculum of the University of Pavia
covers approximately 95% of the EUSEM standards and 100% of
the ‘MIM-extended’ training objectives (Table 2). The 100% align-
ment with the MIM-extended is based on the full coverage of all
competencies listed in the official Italian EM residency docu-
ments, along with the inclusion of additional advanced procedures
such as ECMO, ECPR, and REBOA, which are not explicitly
required by national standards.

Discussion

Italian EM residency programs have experienced declining
enrollment rates, mainly due to challenging working conditions
and a perceived lack of career stability. In response to this issue,
the University of Pavia has introduced a structured, five-year sim-
ulation-based training program that covers trauma management,
advanced airway techniques, pediatric emergencies, and team-
based crisis resource management. By providing hands-on experi-
ences in a risk-free environment, this program aims to enhance
clinical decision-making and procedural proficiency. Moreover, it
is fully integrated with formal teaching methods through lectures,
seminars, and both hospital and prehospital rotations.

Integrating structured simulation into EM residency programs
is crucial for improving training standards in Italy. Simulation
allows trainees to develop key competencies in a safe environment,
ultimately enhancing patient safety and clinical competence. The
Pavia model offers a structured and progressive curriculum that
prepares residents for real-world emergencies while aligning with
international best practices. Multiple studies have demonstrated
the effectiveness of simulation in enhancing both diagnostic and
procedural competencies. For instance, simulation-based training
has been shown to be effective in teaching cardiac auscultation
skills, enabling learners to significantly improve their ability to

Table 2. Comparative Table - Pavia Curriculum vs. EUSEM and Italian Standards.

Competency Area EUSEM standards MIM-extended standards Pavia Curriculum
Basic Airways Management Yes Yes Fully
Advanced Airways Management Yes Yes Fully
POCUS Yes Yes Fully
ECG Interpretation Yes Yes Fully
Pediatric Emergencies Yes Yes Fully
Obstetric/Gynecologic emergencies Yes Yes Fully
Trauma Management Yes Yes Fully
BLS - ACLS Yes Yes Fully
Leadership and Ethical Decision-Making Yes Yes Fully
Interdisciplinary Teamwork Yes Yes Fully

ECMO, ECPR, REBOA

Yes (but optional)

Not mentioned Partial

PoCUS, Point-of-care ultrasound; BLS, Basic Life Support; ACLS, Advanced Cardiac Life Support; ECMO, Extracorporeal Membrane Oxygenation; ECPR, Extracorporeal
Cardiopulmonary Resuscitation, REBOA, Resuscitative Endovascular Balloon Occlusion of the Aort
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recognize and differentiate heart murmurs.?® Similarly, in the area
of regional anesthesia, simulation has demonstrated measurable
benefits in skill acquisition and increased confidence among
novice learners.”” Furthermore, the recent Delphi consensus con-
ducted in France by Thiebaud et al. emphasized the importance of
a structured national approach to developing simulation-based
content for EM residents, reaffirming its pivotal role in standardiz-
ing and improving the quality of training.** In addition to tradition-
al medical training, simulation-based education has also been
shown to enhance non-technical skills such as teamwork, commu-
nication, leadership, situational awareness, and decision-making
under pressure.

Simulation fosters a safe environment that encourages a ‘cul-
ture of error’, where mistakes are perceived as learning opportuni-
ties rather than failures. This approach encourages reflective prac-
tice and emotional resilience — skills that are crucial in EM but
are often overlooked in traditional curricula.?3%3? Importantly, sim-
ulation plays a key role in developing a shared professional identi-
ty within the specialty-elements that can strengthen long-term
engagement.*

The five-year progressive simulation-based training frame-
work ensures that residents gain competencies in a wide variety of
emergency scenarios. The provided curriculum map (Figure 1)
illustrates a systematic approach for developing foundational skills
in the initial years, progressively introducing more complex and
interdisciplinary training. Advanced simulations in the later years
focus on leadership, crisis management, and ethical decision-mak-
ing, providing a comprehensive training experience. A comparison
with the curricula of the MIM and EUSEM shows that Pavia’s
model aligns well with Italian and international standards, empha-
sizing evidence-based, simulation-driven training.'>-'3

A potential criticism of this curriculum is the early introduction
of invasive procedures — such as central venous access,
intraosseous insertion, thoracic drainage, lumbar puncture, and
advanced airway management — as early as the second year.
However, this approach is an intentional educational strategy to

1st YEAR
INDUCTION WEEK

2nd YEAR

THEORY +
SIMULATED
CASES

LOCO-REGIONAL | ILIAC FASCIA, SERRATUS, ESP

INTRODUCTION ANAESTHESIA
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ensure that residents start some rotations, such as Intensive Care
Unit rotations, with adequate preparation. Early exposure enhances
resident’s confidence, decision-making abilities, and safety. This
proactive training ensures that when they encounter real patients,
they are not only proficient in the techniques but also have the
essential cognitive frameworks needed for effective decision-mak-
ing. Ultimately, we believe this strategy significantly improves
both patient safety and the overall quality of learning, shaping
more competent and confident medical professionals.

Although ECMO, ECPR, and REBOA are not routinely
included in Italian standards - and are only partially referenced in
EUSEM guidelines - they are integrated into our program through
theory and targeted workshops. We believe that a modern EM spe-
cialist cannot afford to be unfamiliar with the theoretical underpin-
nings, clinical applications, and basic technical skills related to
these advanced interventions. Their increasing role in the manage-
ment of cardiac arrest, including traumatic and hypothermic, hem-
orrhagic and refractory shock, particularly in prehospital settings,
underscores their relevance®* 3%, Furthermore, the evolution of
portable extracorporeal technologies makes these strategies more
feasible across various care settings.*® Notably, the French EM cur-
riculum, as well as several national scientific publications and
guidelines (such as SAMU - Service d’Aide Médicale Urgente
Guidelines and Recommandations de la SFMU),*4! fully inte-
grates ECMO, ECPR and REBOA training within their educational
programs. Including these topics in our curriculum reflects a for-
ward-looking, multidisciplinary and internationally aligned
approach.

Additionally, this simulation-based approach could also play a
role in annual competency assessments during residency, as seen in
systems like the UK’s Annual Review of Competence Progression
(ARCP) and the Objective Structured Clinical Examination
(OSCE) used in the US and Canada to assess clinical skills.*>#3
Dedicated centers equipped with 3D printing capabilities can sig-
nificantly enhance training by offering cost-effective skill trainers
and simulation models, as demonstrated by institutions like the
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Figure 1. Map of the simulation-based EM program proposed by the University of Pavia. POCUS, Point-Of-Care Ultrasound; ECG,
ElectroCardioGram; ABG, Arterial Blood Gas; LAM, Laryngeal Mask Airway; BLSD, Basic Life Support Defibrillator; ESP, Erector
Spine; COPD, Chronic Obstructive Pulmonary Disease; CPAP, Continuous Positive Airway Pressure; NIV, Non-invasive Ventilation;
HFNC, High-Flow Nasal Cannula; ACLS, Advanced Cardiac Life Support; ATLS, Advanced Trauma Life Support; PHTLS, Prehospital
Trauma Life Support; CRM, Crisis Resource Management; PALS, Pediatric Advanced Life Support; ECLS, Extracorporeal Life Support;
ECMO, Extracorporeal Membrane Oxygenation; REBOA, Resuscitative Endovascular Balloon Occlusion of the Aorta; EM, Emergency

Medicine.
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Mayo Clinic and Stanford University.'*?* The most immediate con-
cern is the availability of resources to support such a structured
simulation program. However, this challenge also presents an
opportunity for inter-institutional collaboration between EM train-
ing programs. By sharing access to facilities, instructors, and mate-
rials, programs can promote sustainability and educational equity.
Moreover, simulation training does not necessarily require high-
cost, high-fidelity setups; many effective training experiences can
be conducted using low- or medium-fidelity tools and minimal
resources.*4¢ It is essential for each EM residency program, or a
network of collaborating programs, to include at least one or two
trained simulation facilitators per site to initiate and maintain
structured, simulation-based projects.

Beyond its educational applications, simulation has substantial
potential as a research tool. According to Chaplin et al.,*” simula-
tion-based research offers unique opportunities to explore complex
healthcare questions, particularly those involving rare events or
critical scenarios that are difficult to study in real-life setting due
to ethical or logistical constraints. Simulation centers can thus
serve not only as hubs for clinical education but also as laborato-
ries that further the advancement of emergency care through com-
plete and reproducible studies.*’ Although our curriculum is fully
integrated with the clinical rotations of the University of Pavia, we
believe that this simulation-based model can be effectively adapted
even in EM residency programs with different training structures.
Its modular and progressive design allows flexible integration into
diverse institutional settings, ensuring alignment with both theoret-
ical education and clinical practice. Future studies should evaluate
the long-term impact of these training strategies on professional
performance and patient outcomes. Standardizing this model
across Italian universities and fostering closer collaboration among
them could enhance the quality and attractiveness of EM medicine
residency programs. We hope this contribution can be proposed to
the other national EM residency programs for further improve-
ment, discussion, and sharing. Proposals and different hands-on
experiences and reports from different sites will ultimately lead to
a systematic integration of the simulation-based approach in the
National EM residency education.

Limitations

This study may be limited to a single-center experience, which
could restrict the generalizability of its findings. Although the
described model has proven to be feasible and well-integrated into
our institution, the availability of resources, organizational culture,
and local priorities may differ significantly across other training pro-
grams. Therefore, multi-center implementation and evaluation are
needed to validate broader applicability. Additionally, although qual-
itative resident feedback was regularly collected, simulation effec-
tiveness was not assessed through Randomized Controlled Trials
(RCTs) or systematic surveys. The absence of RCTs limits the
strength of causal inferences regarding the direct impact of the cur-
riculum on clinical performance, knowledge retention, or clinical
changes. Future research should explore more robust study designs
to quantify educational effectiveness and long-term benefits.

Conclusions

The Italian EM residency system faces significant challenges,
including low enrollment rates, fragmented training quality, and
limited access to simulation-based learning. However, innovative
educational strategies, such as the structured five-year simulation-
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based curriculum implemented at the University of Pavia, provide
a promising solution.

To enhance the quality of EM training, it is essential to align
national training programs with EUSEM guidelines, expand the
use of simulation, and adopt a progressive skill acquisition frame-
work. The proposed curriculum not only emphasizes progressive
skill acquisition but also incorporates innovative elements like 3D
printing, ethical reasoning, burnout prevention, and a focus on
teamwork and leadership. These additions reflect the complexities
of real-world emergency care and prepare residents for both clini-
cal and systemic responsibilities.

By drawing from the experience of national organizations such
as CoSMEU, SIMMED, and ITEMS, and aligning with National
and European standards (e.g. MIM and EUSEM curricula), this
model promotes standardization across training programs. This
could enhance the quality and consistency of EM training nation-
wide. Such initiatives have the potential to attract more residents to
the specialty and ultimately strengthen the emergency care work-
force and EM identity in Italy. We believe that a broader imple-
mentation of this approach might represent a crucial step towards
modernizing and unifying EM education in our Country.

References

1. Patino AM, Chen J, DeVos EL, et al. Emergency medicine
around the world: Analysis of the 2019 American College of
Emergency Physicians; 2022.

2. Piazza 1, Barcella B, D’Ercole A, Zaccaria G, CoSMEU
Group. Emergency medicine residents in Italy: Data from a
national survey. Emerg Care J 2022;18:10439.

3. Piazza I, Barcella B, Cascio M, Group CoSMEU. A national
survey of Italian emergency medicine residents: it’s time to
stay and play. Emerg Care J 2024;20:12671.

4. Cascio M, Barcella B, Zaccaria G, Piazza I, COSMEU Group.
Italian Emergency Medicine residents’ perspectives. Emerg
Care J 2022;18:10870

5. Borio G. The crisis of the Italian emergency medicine and spe-
cialty: The point of view of COSMEU. Emerg Care
J2022:18:13805.

6. Licheri E. The journey of Italian emergency medicine. Front
Emerg Med 2023;7:e12.

7. Ghiadoni L. Emergency medicine residents: Don’t give
up! Emerg Care J 2022;18:10891.

8. Heymann E.P., Romann V, Lim R, et al. Physician wellbeing
and burnout in emergency medicine in Switzerland. Swiss Med
Wkly 2024;154:3421.

9. Russo G, Perelman J, Zapata T, Santri¢-Mili¢evié M. The lay-
ered crisis of the primary care medical workforce in the
European region: what evidence do we need to identify causes
and solutions? Hum Resour Health 2023;21:55.

10. Lim SY, Jo YH, Kim S, et al. Emergency department utiliza-
tion in elderly patients: a report from the National Emergency
Department Information System (NEDIS) of Korea, 2018-
2022. Clin Exp Emerg Med 2023;10:S26-35.

11. Cairns C, Ashman JJ, Kang K. Emergency department visit
rates by selected characteristics: United States, 2019. NCHS
Data Brief 2022;434:1-8.

12. Kemnitz MG, Lupan-Muresan EM, Somville F, et al. A team
without a name: emergency medicine recognition and its
impact on working conditions and well-being. Med Klin -
Intensivmed Notfallmedizin 2025;120:481-6.

[Emergency Care Journal 2025; 21:14010]



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Petrino R, Brown R, Hértel C, et al. European Board
Examination in Emergency Medicine (EBEEM): assessment
of excellence. Eur J Emerg Med Off J Eur Soc Emerg Med
2014;21:79-80.

European Core Curriculum of Emergency Medicine. Available
from: https://eusem.org/education/learning-resources/euro-
pean-curriculum-of-emergency-medicine

American College of Emergency Physicians. Defining the job
description of an emergency physician. ACEP; 2022.

Weile J, Nebsbjerg MA, Ovesen SH, et al. Simulation-based
team training in time-critical clinical presentations in emergen-
cy medicine and critical care: a review of the literature. Adv
Simul 2021;6:3.

European Union of Medical Specialists. European training
requirements for the Specialty of Emergency Medicine
[Internet]. Available from: file:///Users/bruno/
Downloads/UEMS-ETR-Emergency-Medicine%20(2).pdf
Mayo Clinic College of Medicine & Science. Simulation
Training - Curriculum - Emergency Medicine Residency
(Minnesota) [Internet]. Available from: https:/college.
mayo.edu/academics/residencies-and-fellowships/emergency-
medicine-residency-minnesota/curriculum/simulation-train-
ing/

Sawaya RD, Mrad S, Rajha E, et al. Simulation-based curricu-
lum development: lessons learnt in Global Health education.
BMC Med Educ 2021;21:33.

Medical Simulation: Introduction to Simulation in EM
Residency. Available from: https://www.emra.org/emresi-
dent/article/medical-simulation-102-introduction-to-simula-
tion-in-em-residency

Brown R, Bonsano M, Lupan-Muresan EM. How do European
countries meet the standards of the European training require-
ments in emergency medicine: a sample view from young
emergency medicine doctors. Eur J] Emerg Med Off J Eur Soc
Emerg Med 2022;29:325-6.

Jee M, Murphy E, Umana E, et al. Exploring barriers and
enablers to simulation-based training in emergency depart-
ments: an international qualitative study (BEST-ED Study).
BMJ Open 2023;13:¢073099.

Marconi S, Mauri V, Negrello E, et al. Quantitative assessment
of 3D printed blood vessels produced with J750™ Digital
Anatomy™ for Suture Simulation [Internet]. Bioengineering;
2022 [cited 2025 May 18]. Available from:
http://biorxiv.org/lookup/doi/10.1101/2022.01.09.475308

3D Printers in Healthcare Simulation: Weighing the
Investment for Simulation Centers [Internet]. Available from:
https://www.healthysimulation.com/3d-printer-roi-healthcare-
simulation/

Cappa G, Mauri V, Negrello E, et al. Emergency medicine res-
idents in the war zone: organizing humanitarian expeditions to
train healthcare personnel during the conflict in Ukraine.
Emerg Care J 2024;20:12385.

Savastano S, Baldi E, Compagnoni S, et al. Electrical storm
treatment by percutaneous stellate ganglion block: the STAR
study. Eur Heart J 2024;45:823-33.

Savino S, Mormando G, Zambrano-Serrano B, et al. The suc-
cessful kick-off meeting of the new EEDUSIM project.
Available from: https://simzine.news/wp-content/uploads/
2023/01/SIMzine_N7_INT download 2.pdf

Perlini S, Salinaro F, Santalucia P, Musca F. Simulation-guided
cardiac auscultation improves medical students’ clinical skills:
the Pavia pilot experience. Intern Emerg Med 2014;9:165-72.
Resta F, Barcella B, Angeli V, et al. Simulation-based training

[Emergency Care Journal 2025; 21:14010]

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

press

~

in ultrasound-guided regional anaesthesia for emergency
physicians: insights from an Italian pre/post intervention study.
BMC Med Educ 2024;24:1510.

Thiebaud PC, Philippon AL, Plaisance P, et al. Designing sim-
ulation-based curriculum content for emergency medicine res-
idents in France: a Delphi method. BMC Med Educ
2024;24:924.

Hinske LCG, Sandmeyer B, Urban B, et al. The human factor
in medical emergency simulation. AMIA Annu Symp Proc
AMIA Symp 2009;2009:249-53.

Leonard M, Graham S, Bonacum D. The human factor: the
critical importance of effective teamwork and communication
in providing safe care. Qual Saf Health Care 2004;13:185-90.
Wyatt TR, Kleinheksel AJ, Tews M. Linking patient care own-
ership and professional identity formation through simulation.
Teach Learn Med 2021;33:164-72.

De Charriére A, Assouline B, Scheen M, et al. ECMO in car-
diac arrest: A narrative review of the literature. J Clin Med
2021;10:534.

Brugger H, Paal P, Zafren K, et al. Are mobile ECMO teams
necessary to treat severe accidental hypothermia?
Resuscitation 2021;158:301-2.

Lebreton G, Schmidt M, Ponnaiah M, et al. Extracorporeal
membrane oxygenation network organisation and clinical out-
comes during the COVID-19 pandemic in Greater Paris,
France: a multicentre cohort study. Lancet Respir Med
2021;9:851-62.

Mazzoli CA, Chiarini V, Coniglio C, et al. Resuscitative
Endovascular Balloon Occlusion of the Aorta (REBOA) in
non-traumatic cardiac arrest: a narrative review of known and
potential physiological effects. J Clin Med 2022;11:742.
Coccolini F, Ceresoli M, McGreevy DT, et al. Aortic balloon
occlusion (REBOA) in pelvic ring injuries: preliminary results
of the ABO Trauma Registry. Updat Surg 2020;72:527-36.
Corno AF, Faulkner GM, Harvey C. Mobile Extracorporeal
Membrane Oxygenation. ASAIO J. 2021;67:594-600.
Recommandations-de-la-sfmu. Available from: https:/www.
sfmu.org/fr/publications/recommandations-de-la-sfmu/
ECMO: indications et limites. Une place en préhospitalier ? La
Revue des SAMU - Médecine d’Urgence 2012:81-84-
Zayyan M. Objective structured clinical examination: the
assessment of choice. Oman Med J 2011;26:219-22.

Annual Review of Competency Progression. NHS England.
Available from: https://www.hee.nhs.uk/our-work/annual-
review-competency-progression#:~:text=Annual%2520
Review%252001%2520Competency%2520Progression%2520
(ARCP)%2520i5%2520the%2520means%2520by,curricu-
Tum%2520for%2520their%2520training%2520programme
Alconero-Camarero AR, Sarabia-Cobo CM, Catalan-Piris MJ,
et al. Nursing students’ satisfaction: a comparison between
medium- and high-fidelity simulation training. Int J Environ
Res Public Health 2021;18:804.

Elendu C, Amaechi DC, Okatta AU, et al. The impact of sim-
ulation-based training in medical education: A review.
Medicine (Baltimore) 2024;103:e38813.

Massoth C, Réder H, Ohlenburg H, et al. High-fidelity is not
superior to low-fidelity simulation but leads to overconfidence
in medical students. BMC Med Educ 2019;19:29.

. Chaplin T, Thoma B, Petrosoniak A, et al. Simulation-based

research in emergency medicine in Canada: Priorities and per-
spectives. CJEM 2020;22:103-11.
OPEN 8 ACCESS



