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Purpose: Although the Advanced Trauma Life Support (ATLS) course is now taught 

internationally, it has not been implemented in Korea. In recent years, interest has in-

creased in simulation as a teaching tool in the ATLS course. We therefore hypothesized 

that simulation training would be a useful adjunct to the ATLS course.

methods: We designed a 1-day curriculum that included skill development worksta-

tions, expert lectures, trauma patient simulations, and group discussion for general sur-

gery residents. We conducted a survey to evaluate participants’ level of understanding of 

the initial evaluation and treatment of trauma patients, their degree of knowledge and 

technical improvement, their satisfaction with the learning goals, and their overall satis-

faction with the curriculum. We then analyzed the effects before and after the training. 

results: Nine residents attended this course. None of the residents initially reported 

that they could perform a primary survey of trauma patients. The analysis revealed 

significant improvements after training in the questionnaire areas of “assembly of the 

team and preparation for resuscitation of a trauma patient” (p=0.008), “performance of 

a primary survey for trauma patients” (p=0.007), “resuscitative procedures for trauma 

patients” (p=0.008), “importance of re-evaluation” (p=0.007), “identifying the pitfalls 

associated with the initial assessment and management” (p=0.007), and “importance of 

teamwork” (p=0.007). 

Conclusions: After the ATLS simulation training, all participants showed significant im-

provements in their understanding of how to manage multiple trauma patients. Therefore, 

ATLS simulation training for residents will help in the management of trauma patients.
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INTRODUCTION 

In recent years, interest in the management of severe 

trauma patients has dramatically increased in South Ko-

rea (hereafter, Korea). The number of regional trauma 

centers for the professional management of severe trauma 

patients is increasing nationwide, and medical and ad-

ministrative efforts are being made to increase the surviv-

al rate of trauma patients. Moreover, the importance of 

education for healthcare providers has been highlighted 

in order to properly treat trauma patients.

The Advanced Trauma Life Support (ATLS) pro-

gram, which was first started in the United States by Dr. 

Styner JK in 1978, is currently conducted in 60 countries 

worldwide [1]. The basic concept of ATLS education is 

to quickly and accurately evaluate trauma patients, to 

judge the priority of management, to provide appropriate 

initial resuscitation accordingly, and to stabilize patients  

[2-4]. In Korea, attempts are now being made to develop 

or manage trauma-related educational programs based on 

the ATLS, but there is not yet a clear consensus.

These educational programs are conducted using vari-

ous teaching methods. Simulation-based education has a 

number of advantages in many fields of medical educa-

tion. An advantage of simulations is that they involve no 

direct harm to the patient and are free from legal issues 

and ethical concerns. In addition, trainees can gain suffi-

cient experience by repeatedly performing the same med-

ical skills in certain medical scenarios [5]. Simulation ed-

ucation programs for traumatic circumstances have been 

developed worldwide for doctors, nurses, and emergency 

medical technicians (EMTs) and have been positively re-

garded as educational tools [6]. In Korea, although some 

training programs, such as advanced cardiac life support 

and mechanical ventilator therapy, have been implement-

ed using simulation methods, there is currently no official 

training on trauma such as ATLS. This study evaluated 

the effectiveness of ATLS training through simulations for 

general surgery residents.

METHODS

Study design
This study is a retrospective review of prospectively col-

lected data at a single medical college in Seoul, South 

Korea. Simulation-based ATLS training was conducted 

at the clinical simulation center of a medical school on 

September 16, 2017. Our study analyzed the responses to 

pre- and post-training questionnaires regarding the simu-

lation-based ATLS training. The ATLS curriculum used in 

this study was the same as that used in actual ATLS cours-

es from the American College of Surgeons (ACS) and its 

Committee on Trauma (COT) [4]. 

Nine participants, consisting of first-, second-, and 

third-year general surgery residents, completed the 

course. The ATLS course developed by the ACS-COT 

was applied, since it contained the learning goals and ed-

ucational content of ATLS education [4]. The instructors 

included two trauma faculty members and five trauma 

surgery fellows. Of the instructors, one faculty member 

and two trauma surgery fellows had completed the ATLS 

course developed by the ACS-COT. To ensure consisten-

cy of this simulation-based ATLS training course, seven 

instructors developed the curriculum and the training 

scenarios together. In addition, three instructors who 

completed the ATLS course each paired with the rest of 

the instructors and conducted the course. This study was 

approved by the Institutional Review Board of Severance 

Hospital, Yonsei University Health System (4-2018-0092)  

and all participants signed an informed consent agree-

ment. 

Our curriculum consisted of a single-day, 7-hour 

training, which included skill development workstations, 

expert lectures, trauma patient simulations, and group 

discussion (Fig. 1). The skill stations consisted of theoret-

ical and hands-on courses, while the simulation sessions 

were divided into two groups of participants. Patient 

simulators for practice (SimMan3G®, Leardal, Stavanger, 

Norway) were prepared in each training room and the 

simulator was adjusted according to each of the given 

scenarios. The training room was equipped with a variety 

of equipment used for actual patient resuscitation, reflect-

ing the situation when a trauma patient initially presents 

to an emergency room. This included equipment for 
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emergency carts, defibrillators, various fluid and blood 

models, various drug models, and equipment for other 

procedures (Fig. 2). Before starting the scenarios for each 

case, the participants established roles, including the lead-

er, assisting doctor, nurse, and EMT. After each scenario 

simulation, the participants and the instructor debriefed 

the case. At this time, each participant shared his or her 

opinions and discussed whether the management was 

appropriate in each situation and whether the evaluation 

and treatment of the patient, such as the primary survey, 

had taken place correctly. By doing so, we were able to 

attain our planned learning goals.

Fig. 1. Training curriculum. RSI: rapid sequence intubation, E-FAST: extended focused assessment with sonography in trauma.

Skill station session

09:00–09:15 RSI

09:15–09:25 E-FAST

09:25–09:40 Pelvic binder, four-person logroll, internal jugular vein puncture (ultrasound-guided)

09:40–09:50 Needle thoracostomy, needle and surgical cricothyroidotomy

09:50–10:00 X-ray-based identifications of thoracic, pelvic, and spine injuries

Group 1 Group 2 Group 3

10:00–10:15 RSI Needle thoracostomy E-FAST

10:15–10:30 Needle and surgical cricothyroidotomy
Internal jugular vein puncture  

(ultrasound-guided)
Pelvic binder and four-person logroll

10:30–10:45 Needle thoracostomy E-FAST RSI

10:45–11:00
Internal jugular vein puncture  

(ultrasound-guided)
Pelvic binder and four-person logroll Needle and surgical cricothyroidotomy

11:00–11:15 E-FAST RSI Needle thoracostomy

11:15–11:30 Pelvic binder and four-person logroll Needle and surgical cricothyroidotomy
Internal jugular veinpuncture  

(ultrasound-guided)

Scenario simulation session

11:30–11:50 Warm-up exercise Simulation-0

11:50–12:10 Reflections Feedback and discussion

12:10–13:00 Lunch

13:00–14:00 Lecture 1 (30 min) Initial assessment and management: primary survey

Lecture 2 (15 min) Thoracic trauma: primary survey

Lecture 3 (15 min) Abdominal and pelvic trauma: primary survey

14:00–14:10 Break

Group 1 Group 2

14:10–14:45 Scenario-1: hemorrhagic shock Simulation and debriefing (20 min/15 min)

14:45–15:20 Scenario-2: obstructive shock Simulation and debriefing (20 min/15 min)

15:20–15:55 Scenario-3: panfacial fracture with bleeding Simulation and debriefing (20 min/15 min)

15:55–16:10 Reflections/closing remarks Q/A
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Outcome measurements
Before and after the training, a questionnaire was pre-

pared. The pre-training questionnaire (see Supplementary 

File 1 for a list of questions) asked participants to provide 

their basic information, including age, gender, and ability 

to practice the skill. The questionnaire was used to check 

participants’ level of understanding of the initial evalua-

tion and treatment of trauma patients before the training. 

The questionnaire survey conducted after the training 

(see Supplementary File 2 for a list of questions) assessed 

participants’ degree of knowledge and technical improve-

ment after the training, satisfaction with the learning 

goals, and overall satisfaction with the curriculum. Partic-

ipants responded with a score from 1 to 10 for each item 

in the questionnaire. In addition, the participants were 

asked to identify the most satisfactory and unsatisfactory 

aspects of the curriculum.

Statistical analysis
Statistical analysis was performed using SPSS for Win-

dows version 23.0 (IBM Corp., Armonk, NY, USA). Con-

tinuous variables, such as those for pre- and post-training 

comparisons were analyzed using the Mann-Whitney 

U-test and expressed as medians and interquartile ranges. 

In all tests, p-values less than 0.05 were considered to in-

dicate statistical significance. 

RESULTS 

Baseline characteristics
Nine residents participated in this simulation-based 

ATLS training (Table 1). Their mean age was 29.9 years, 

and they comprised six men (66.7%) and three women 

(33.3%). The participants included one (11.1%) third-

year, three (55.6%) second-year, and three (33.3%) first-

year general surgery residents.

In response to the question, “Can you perform the 

initial evaluation and treatment in multiple trauma pa-

tients? (Performance of a primary survey)”, four (44%) 

of the participants stated that they could not do so, and 

five (55.6%) reported “I can do it if a professor or senior 

resident provides instruction”. No participants (0%) re-

sponded that they could perform the task independently. 

In response to the question, “Have you ever been trained 

in the initial evaluation and treatment of trauma patients? 

(Learned primary survey before)”, four (44.4%) of the 

nine respondents answered “yes”, while the remaining 

five (55.6%) replied “no”. Of the four respondents who 

indicated that they had received relevant training, two 

had been trained in medical school, while the other two 

had been trained during their general surgery residency.

In the pre-training questionnaire survey, all nine par-

ticipants (100%) answered “no” when asked, “Are you 

familiar with the concept of a primary survey for trauma 

Fig. 2. Preparation for Advanced Trauma Life Support scenario simulation training. (A) Monitor, (B) patient simulator, (C) emergency cart, (D) instructor’s 
computer.
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patients?”. In response to the question “Do you know 

in which order the primary survey proceeds?”, all nine 

respondents answered “no” (100%). Although almost 

half of the respondents had received training on trauma 

patient management, their actual performance skills and 

knowledge were insufficient.

Comparison before and after training 
Based on the learning goals, we conducted a questionnaire 

survey to quantify participants’ knowledge, skills, and 

attitudes related to trauma treatment before and after the 

training. The results are as follows (Table 2).

The items “performance of a primary survey for trauma 

patients” (p=0.007), “resuscitative procedures for trau-

ma patients” (p=0.008), and “importance of teamwork” 

(p=0.007) showed significant post-training increases 

compared to the pre-training scores. There were also sig-

nificant increases in scores for the items “assembly of the 

team and preparation for resuscitation of a trauma pa-

tient” (p=0.008), “significance of revaluation” (p=0.007), 

and “identifying the pitfalls associated with the initial 

assessment and management” (p=0.007) compared to the 

pre-training scores. The analysis showed that the perfor-

mance of all the learning objectives was significantly high-

er after the training than that before the training.

Curriculum satisfaction survey
The overall satisfaction with the ATLS simulation training 

was high (Table 3). A score of 9.2±0.8 points was given 

for “the usefulness of the whole curriculum”, confirming 

the participants’ satisfaction with the overall training. 

Among the other items, the degree of satisfaction with “the 

degree of professionalism of the instructors” was highest, 

at 9.6±0.5 points.

The score for “appropriateness of the training time dis-

tribution for each simulation” item was 9.4±0.5 points. 

Table 1. Demographic characteristics of the ATLS simulation 
trainees

Variables p-value

Age (years) 29.9 (28.0–31.0)

Sex

Male 6 (66.7)

Female 3 (33.3)

Year of residency

1st year 3 (33.3)

2nd year 5 (55.6)

3rd year 1 (11.1)

Performance of the primary survey

Impossible 4 (44.4)

Under instruction 5 (55.6)

Independently 0 (0.0)

Learned primary survey previously

Yes 4 (44.4)

No 5 (55.6)

When did you learn?

Student 2/4 (50.0)

Resident 2/4 (50.0)

Basic trauma knowledge

Yes 0 (0.0)

No 9 (100.0)

Sequence of priorities for primary survey

Yes 0 (0.0)

No 9 (100.0)

Values are presented as number (%).
ATLS: Advanced Trauma Life Support.

Table 2. Comparison of scores between before and after simulation training

  Before After p-value

Performance of primary survey for trauma patients 3.0 (1.0–3.5) 8.0 (6.0–9.0) 0.007

Resuscitative procedures for trauma patients 3.0 (2.5–4.5) 8.0 (6.5–9.0) 0.008

Importance of teamwork 4.0 (3.0–7.0) 8.0 (7.0–9.5) 0.007

Assembling of team and preparation of resuscitation for trauma patient 3.0 (1.5–3.0) 7.0 (6.0–8.0) 0.008

Importance of re-evaluation 3.0 (2.0–5.0) 8.0 (6.5–9.5) 0.007

Identifying pitfalls associated with the initial assessment and management 3.0 (1.0–3.5) 8.0 (6.0–8.0) 0.007
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“I recommend this training program as a regular course” 

also received a high score, with 9.4±0.9 points. The score 

for “clarity of educational objectives” was 9.3±0.7 points, 

while those for “appropriateness of the time allocation 

for each skill station”, “appropriateness of the time allo-

cation for each lecture”, and “this curriculum helps me to 

treat trauma patients” were 9.3±0.7, 9.1±0.6, and 9.1±0.9 

points, respectively. Participants’ high level of satisfaction 

was confirmed by high scores not only for the general 

curriculum, but also for the more specific items.

DISCUSSION 

One of the primary goals of medical education is to take 

appropriate actions in real time, especially in emergency 

situations. Simulation training is a useful educational tool 

for mastering a series of rapid procedures for patients in 

urgent situations, such as severe trauma patients [5,7]. 

Simulation-based education must be introduced in the 

area of trauma because the condition of trauma patients 

can suddenly worsen within a short time after injury, 

meaning that quick judgment and skillful procedures are 

necessary. The focus of the ATLS program is to establish 

early hemodynamic stabilization through the primary 

survey procedure within a short period of time after inju-

ry [4,8]. In that sense, combining the ATLS program with 

simulation methods is innovative. 

In recent years, a series of accidents led to growing in-

terest in establishing a trauma treatment system in Korea, 

for which appropriate education is of fundamental im-

portance. However, as seen in the pre-training question-

naire of this study, knowledge and skills on the primary 

survey of trauma patients and awareness of the proper ap-

proach among Korean healthcare providers remain insuf-

ficient. Most of the participants in this study were not able 

to independently perform the evaluation and treatment 

of multiple trauma patients, and most had not received 

education about trauma treatment. Furthermore, all par-

ticipants answered that they were not familiar with the 

primary survey process. In foreign countries, the ATLS 

course involves residents, nurses, and EMTs in a variety of 

ways and is regularly updated [9,10]. Therefore, a training 

course such as the ATLS is necessary for constructing a 

trauma treatment system in Korea.

If the simulation method is introduced, the treatment 

strategies for patient care can be taught in a more practi-

cal way than the existing ATLS procedure. Furthermore, 

the simulation method has no patient safety issues [7] 

and is free of legal or ethical issues [11,12]. In addition, 

participants can acquire the necessary clinical skills to 

manage patients step by step and it is possible to repeat 

the training as many times as necessary until the trainee 

is able to perform the relevant skills at a competent level 

[13]. Another advantage of simulation-based education 

is that clinical situations that are rare, but inevitable, for 

clinicians can be practiced repeatedly for training [14]. 

For these reasons, simulation-based medical education is 

already being implemented in various fields.

In addition, education on trauma patient management 

through simulations has already been demonstrated to be 

effective in various studies. One paper reported that ATLS 

training of residents through a simulation resulted in a 

significant improvement in trauma management skills 

[15]. Ali et al. [16] found that the learning effects of train-

ing with actual patients and mechanical simulation mod-

els were equally good, and that the students preferred the 

mechanical simulation models. Knudson and Sisley [17] 

also showed that simulation-based training was useful for 

residents to develop the ability to perform skilled proce-

Table 3. Satisfaction in the post-education questionnaire 
after ATLS simulation training

Variables p-value

The usefulness of the entire curriculum 9.2±0.8

Clarity of educational objectives 9.3±0.7

The degree of professionalism of the instructors 9.6±0.5

The appropriateness of the time allocation for each 
lecture

9.1±0.6

The appropriateness of the time allocation for each 
skill station 

9.3±0.7

The appropriateness of the training time distribution 
for each simulation 

9.4±0.5

This curriculum helped me to treat trauma patients 9.1±0.9

I recommend this training program as a regular course 9.4±0.9

Values are presented as mean±standard deviation.
ATLS: Advanced Trauma Life Support. 
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dures in trauma patients, such as ultrasonography. In our 

study, a comparison of scores before and after the simu-

lation-based ATLS training showed significant improve-

ments in all items, including the performance of primary 

surveys, resuscitative procedures, patient revaluation, and 

identification of pitfalls, corresponding with previous 

studies.

However, there are limitations to simulation-based 

training, such as reduced levels of participant immer-

sion due to the usage of a virtual patient. In addition, the 

anatomic demonstration may not be clearer than that 

provided by training using living tissue, such as cadavers. 

Moreover, in simulation training, the instructor artificial-

ly provides the vital signs of the patient in the simulator 

for practical use. Thus, if the instructor’s modulation pro-

ficiency is inappropriate, the physiological and circulatory 

conditions may not be adequately presented as compared 

to animal model-based education [18].

However, a disadvantage of cadaver training is that the 

quality of the training can vary greatly according to the 

state of the cadaver; it is also difficult to reflect physiolog-

ical changes that occur in certain situations. In addition, 

simulation-based training is relatively advantageous in 

comparison with live animal models because it is anatom-

ically relevant and it can be repeated many times without 

incurring substantially increased costs. These benefits 

were also observed in the questionnaire responses from 

the participants. For example, participants were able to 

experience simulation training of various clinical sce-

narios by setting up simulations involving severe trauma 

patients, who are encountered infrequently in real-world 

circumstances, and were able to improve their proficiency 

in performing primary surveys and skilled procedures 

through repetition. In recent years, various hybrid model 

education methods using simulations have been studied, 

and we believe that the limitations of this method will be 

overcome in the future [12,19,20]. 

This study has several limitations. First, it is a retrospec-

tive single-institution study. Second, the small sample 

size limits the ability to generalize the findings. The total 

number of participants, however, does fall within the 

range of sample sizes for other simulation-based train-

ings in the literature. Third, many subjective factors were 

evaluated in the questionnaire. Therefore, further refine-

ment of the objectivity of the questionnaire items and the 

appropriateness of the evaluation criteria is necessary. In 

the future, we would like to prospectively assess simula-

tion-based ATLS training in Korea through ongoing im-

provements and curricular development.

CONCLUSION 

The simulation program was useful for ATLS training of 

residents. After undergoing simulation-based ATLS train-

ing, all participants showed significant improvements in 

their understanding and management of multiple trauma 

patients. In the future, we will develop a more system-

atic simulation education curriculum through ongoing 

improvement of these curricula and the development of 

evaluation tools. In addition, research on the potential of 

simulation-based training as a formal education course 

for residents is also needed.
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