
[page 44]                                                             [Emergency Care Journal 2025; 21:13745]

                Emergency Care Journal 2025 volume 21:13745

Abstract 
One-hundred-forty-seven volunteer medical students in the 3rd 

(G1, 24 teams) and 202 in the 4th (G2, 30 teams) received a 15-
minute lecture about the ABCDE approach. Then they managed 
two simulated patients (one with chest pain, and one with acute 
dyspnoea), with the task of implementing the strategy. In the sec-
ond scenario, several items of the ABCDE sequence improved 
among G1 (SO2 measured in 96% in the second scenario versus 69 
% in the first one, RR 92 vs. 67%, HR 92% vs. 67%, BP 100% vs. 
832%, GCS 88% vs. 58%, Temperature 71% vs. 46%, p<0.05 for 
GCS and Temperature). The ability to identify “red flags” 
improved significantly between the first and the second simulation 

for both subgroups (G1 96% vs. 58%, G2 57% vs. 20%). A brief 
activity in simulation enabled medical students to assess compre-
hensively critical patients and to identify the “red flags” of each 
scenario. 

 
 

Introduction 
The first part of the Medical education programs includes most 

commonly basic sciences and the exploration of normal anatomy 
and physiology, all necessary to understand the etiology and the 
pathophysiology of diseases and related therapeutic interventions 
in the following years of study. Such organization postpones the 
first contact between students and the clinical environment by sev-
eral years, with a demotivating impact on them.1,2 Allowing stu-
dents in the first years of their program to take care of patients or 
to perform procedures for the first time on them is not ethically 
acceptable. Hence, simulations could allow practicing the first 
contact with patients in a risk-free environment, while providing 
medical students with the feeling of becoming doctors.3-6 We 
reported the results of a preliminary experience, by which we test-
ed whether medical students in their III- IV year can be trained in 
the ABCDE approach application in a simulated environment.  

 
 

Materials and Methods 
We proposed a volunteering program for the training in the 

approach to the critical patient to medical students in their 3th (G1) 
and 4th year (G2). The activity lasted 1 hour and was structured in 
a slightly different way for the 2 groups, as we considered that G1 
students had not begun any subject about the assessment of a 
patient, which was otherwise known by G2 trainees. This activity 
was a part of a 3-hour program, which included 2 stations about 
technical skills, that were respectively arterial puncture and bag-
mask ventilation for G1 and arterial puncture and cardiac ausculta-
tion in G2. 

At the beginning of the face-to-face activity, we administer a 
questionnaire to G1 students, including 5 single best answer mul-
tiple choice questions. Every question contained a brief vignette 
and the list of the vitals (heart rate, blood pressure, respiratory rate, 
O2 saturation, Glasgow Coma scale and body temperature), among 
which students had to indicate the most alarming one. Thereafter, 
we made a brief presentation about the ABCDE approach (Airway, 
Breathing, Circulation, Disability, External) and the AMPLE 
(Allergy, Medications, Previous illness, Last meal, Event) 
acronym to collect the medical history in critical situations. Then 
students, divided in groups composed by 6/7 members managed 
two simulated patients, whose chief complain was respectively 
chest pain and dyspnea. The simulated patient was one of the facil-
itators, who could answer to questions about their medical history. 
Participants received the clear request to perform an ABCDE and 
AMPLE approach. They had about 20 minutes to perform the 

Correspondence: Francesca Innocenti, Center for Advanced 
Simulation in Medicine, University Hospital Careggi, Lg. Brambilla 
3, 50134 Firenze, Italy. 
Tel.: +39.055.7947748. 
E-mail: innocenti.fra66@gmail.com,  
 
Key words: ABCDE approach, simulation, critical patient.  
 
Conflict of interest: the authors declare no potential conflict of inter-
est, and all authors confirm accuracy. 
 
Contributions: FP, GT e FI gave a substantial contribution in the 
conception and design of the study; FP, VM and BL analysed and 
interpreted the data; MAP drafted the article and SV and LV revised 
it critically for important intellectual content; FI gave the final 
approval of the version to be published. 
 
Availability of data and materials: all data generated or analyzed 
during this study are included in this published article. 
 
Ethics approval and consent to participate: all participants gave their 
informed consent for publication of the results. According to the 
local Ethics Committee rules, ethics approval was not required.   
 
Received: 17 February 2025. 
Accepted: 18 April 2025. 
Early view: 24 June 2025. 
 
This work is licensed under a Creative Commons Attribution 4.0 
License (by-nc 4.0). 
 
©Copyright: the Author(s), 2025 
Licensee PAGEPress, Italy 
Emergency Care Journal 2025; 21:13745 
doi:10.4081/ecj.2025.13745 
 
Publisher's note: all claims expressed in this article are solely those of 
the authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the reviewers. 
Any product that may be evaluated in this article or claim that may be 
made by its manufacturer is not guaranteed or endorsed by the publisher.

Training in the ABCDE approach by simulation for medical students 
Francesco Pepe,1 Giuseppe Trainito,1 Valerio Mazzilli,1 Bruna Lupo,1 Maria Antonella Pinelli,1 Simone Vanni,1  
Linda Vignozzi,1,2 Francesca Innocenti1 
1Center for Advanced Simulation in Medicine, University Hospital Careggi, Florence; 2Department of Clinical, Experimental and 
Biomedical Science, University of Florence, Italy



assessment. Parameters were shown on a monitor (Skillcube, 
Accurate) and we considered them assessed when participants 
mentioned them and gave an evaluation about their value. 
Thereafter, they had to identify the “red flags” for both patients and 
organize a plan.  

We defined “red flags” as any vital sign or clinical clue indi-
cating an imminent or actual life-threatening condition, such as 
SpO2 < 90%, GCS < 13, systolic blood pressure < 90 mmHg, res-
piratory rate > 30 or < 8, heart rate >100 bpm or <40 bpm and body 
Temperature >38°C. 

Students were instructed to explicitly identify any such find-
ings during the ABCDE assessment. 

For G2 patients, the activity included an online and face-to-
face parts. We prepared a video available online, containing a 
schematic presentation of the ABCDE approach. Students had to 
fill an online questionnaire, with the same design as described for 
G1, both to get access to the presentation and at its end. The day of 
the face-to-face activity, we began with a more extensive presenta-
tion about the ABCDE and AMPLE approach, as well as the basics 
about teamwork, with the focus on clear communication and lead-
ership. Then the teams managed the same two simulated patients, 
with the following tasks: to implement the AMPLE and ABCDE 
approach, to identify red flags, to formulate a diagnostic hypothe-
sis and to apply correctly communication and leadership princi-
ples. The simulated patients were able to answer to questions about 
their medical history and chief complaint. Parameters were again 
available on the monitor or were communicated by another facili-
tator. For the ABCDE approach, we considered the items done 
when participants asked explicitly for all the points included in 
each item (Table 1). Criteria for a correct communication were to 
be clear with the patient, without jargon, to speak one at a time and 
to listen to each other. The roles division included the identifica-
tion of the team leader and the assignment of clear tasks to differ-
ent members of the team.  

A debriefing was performed after each simulation, based on the 
Plus-Delta-Solution scheme, for both G1 and G2. After the activity, 
students were requested to fill a new questionnaire online, with the 
same structure as before. All participants gave their informed 
consent for publication of the results. According to the local Ethics 
Committee rules, an ethics approval was not required.   

 
 

Results 
We involved 349 students, 147 in G1 and 202 in G2, who were 

grouped respectively in 24 and 30 teams. As shown in Table 1, 
most of G1 and G2 teams were able to apply the structured 
approach from the first simulation, with an improvement in the 
second scenario, which was significant for several items of the 
ABCDE sequence among G1. The ability to identify “red flags” 
improved significantly between the first and the second simulation 
for both subgroups, as shown in the Table 1. 

Among G1 students, we observed a non-significant improve-
ment in the proportion of correct answers between the pre- and 
post-activity questionnaire (Figure 1). Among G2 students, the 
proportion of correct answers significantly increased from the first 
to the second evaluation, respectively before and after the online 
explanation about the ABDCE approach, with a further slight 
improvement after the simulated scenarios (Figure 1). 

 
 

Discussion 
A mixed online and simulation activity was effective in teach-

ing medical students at the beginning of their clinical training the 
correct application of the ABCDE approach and the ability to early 
identify “red flags” in simulated critical patients. On the other side, 
participants were not able to apply teamwork abilities consistently, 
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Table 1. Performance in AMPLE and ABCDE approach in the first and second scenario by G1 (3th year of the graduation program) and 
G2 students students (4th year of the graduation program).                                                                               
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especially in correct communication and the identification of the 
team leader. 

The Airway, Breathing, Circulation, Disability and Exposure 
(ABCDE) approach is an accepted structured approach for the ini-
tial assessment and management of critically ill patients in all age 
groups, regardless of the underlying cause. It enables healthcare 
professionals to assess and treat possibly life-threatening condi-
tions, based on a defined priority order. Its use is recommended in 
international guidelines, but in actuality, adherence appears to be 
suboptimal, even in critical care settings.7 To the best of our knowl-
edge, this was one of the first attempts to teach medical students 
this approach. Due to the shortage of medical personnel, the entry 
of young newly graduated doctors into the workforce is very early. 
New physicians are often employed in the Emergency Service and 
have to face critical situations. Mastering a structured approach for 
the early identification of life-threatening conditions can be a valid 
help for both physicians and patients. The early beginning of this 
kind of training is of utmost importance to enhance the acquisition 
of the ABCDE approach as the “operating standard”. G1 students, 
who were asked to assess specific parameters, reached a compre-
hensive assessment, especially in the second scenario. G2 students 
had to apply the global ABCDE approach, including several items 
for each step, a more complex task than that required to G1 stu-
dents. Moreover, G2 participants were asked to divide roles and to 
clearly communicate. The higher cognitive load could have dis-
tracted trainees from systematically completing all the ABCDE 
steps. Their performance was suboptimal and similar in the 2 sce-
narios. We could argue that it takes a longer time than 2 simula-
tions to acquire and apply in a comprehensive way the complete 
assessment.  

Simulations are gaining an increasingly relevant role in health-
care education worldwide.8 Through simulations, students can 
learn procedures and other skills hands-on but in a safe environ-
ment, where it is possible for them to exercise without time con-
straints and to rehearse tasks several times, to master the procedure 
before implementing it in the clinical arena. Moreover, reflections 
on the actions performed and the feedback from the supervisors 
help them to develop clinical competence, defined as “the knowl-
edge and skills for safe and effective practice when working with-

out direct supervision”.9,10 Beyond the technical aspects, students 
can deal with the cognitive skills inherent to any procedure, such 
as the ability to plan, anticipate issues, detect errors and make 
timely decisions.11-14 Finally, simulation-based activities allow 
teachers to assess learners’ performance in a standardized way, 
with the opportunity to evaluate whether acceptable standards are 
met.15 Simulation can be used to identify performance gaps, 
knowledge errors, and skill deficiencies.  

Employing simulation to exercise in the ABCDE approach 
allowed students to apply their knowledge and test their ability to 
follow a structured scheme. They experienced the need to system-
atically apply the sequence, as elements that seem of secondary 
importance at first look, may be crucial for assessing patients cor-
rectly. They had the opportunity to assess patients by themselves, 
which would have been very difficult with real patients. Probably 
the need to stay focused on the approach distracted students from 
paying attention to communication and role assignments and these 
tasks were performed by a minority of teams. We did not consider 
the possibility of re-evaluating the maintenance of the acquired 
abilities, as it was our first experience in this field and we were 
unsure about its effectiveness. It will represent the next step of our 
program.   

Among the advantages of simulation as a training modality, the 
possibility of coupling the training in technical and non-technical 
skills is one of the most relevant. Training programs, based on sim-
ulation, should include a stepwise approach to clinical reasoning 
and procedures, from simple tasks to be performed in the correct 
order, to the integration into more complex clinical scenarios. 
Trainees would be able to engage in motivating and practical learn-
ing experiences, hands-on, tailored to their level of training. The 
drawback of using simulation to train a large number of students is 
its low cost-effectiveness, both in terms of personnel and equip-
ment. The bet will be to find the right space for this training modal-
ity, with a correct balance between limits and benefits, as with any 
other interventions in the medical field.  

 
 

Conclusions 
In summary, we presented our experience in simulation, involv-

ing medical students at the beginning of their clinical training, 
about the ABCDE approach. For most of them, this was the first 
contact with “patients”. Anyway, in a relevant proportion of cases, 
they were able to assess comprehensively critical patients and to 
identify the “red flags” of each scenario. We did not collect system-
atically their feed-back, but the activity, although voluntary, was 
attended by the 80% of the invited students and highly appreciated 
by the vast majority of them. This experience will be the beginning 
to understand to what extent the training may be done online and 
how to maximize the opportunities offered by simulation.   
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Figure 1. Percent of correct answers at following evaluations in 
G1 and G2.
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