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Abstract
Objectives: To compare both the knowledge and self-reported confidence levels between medical students as the
team leaders and followers in shock resuscitation simulation
training.
Methods: A cross-sectional study was conducted with all
fifth-year medical students participating in a shock resuscitation simulation-based training between May 2017 and
March 2018. The simulation class was a 3-hour session that
consisted of 4 shock type scenarios as well as a post-training
debriefing. Medical students were assigned into groups of 4–
5 members, in which they freely selected a leader, and the rest
filled the roles of followers. Of 139 medical students, 32 students were leaders. A 10-question pre-test and post-test determined knowledge assessment. At the end of the class, the
students completed a 5-point Likert scale confidence level
evaluation questionnaire. A t-test was applied to compare

knowledge scores and confidence levels between the leaders
and followers.
Results: At the end of the class, the knowledge scores between the leaders (M=6.72, SD=1.51) and followers (M=6.93,
SD=1.26) were not different (t(137)= -0.81, p=0.42). In addition, the student confidence levels were also similar between
the leaders (M=3.63, SD=0.55) and followers (M=3.41,
SD=0.64) after training (t(137)=1.70, p=0.09).
Conclusions: The knowledge and confidence levels were not
different between either the leaders or followers in simulated
resuscitation. With time-limit simulation training, we suggested every student may not need to fulfil the leadership
role, but a well-designed course and constructive debriefing
are recommended. Future studies should evaluate skills and
longitudinal effects of the leader role.
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Introduction
Simulation-based medical education has matured, especially
in anaesthesiology, emergency medicine, and critical care
medicine regarding patient safety and resuscitation skills.1-4
Students gain many benefits, such as virtual reality experiences, no harm, and participation in a student-centred activity. A study revealed that simulation-based training helped
students better understand shock resuscitation compared to
a case-based discussion.5 Leaders gained more knowledge
and skills in solving emergency problems compared to problem-based learning.6
A circulatory shock is a generalized form of acute circulatory failure associated with cellular dysfunction that is lifethreatening and results in a high mortality rate.7 Rapid detection and prompt resuscitation are crucial to save the organs

and lives of patients. Resuscitation skills are required for
medical students in clinical clerkship. Education intervention utilizing simulation to practice shock resuscitation that
is given to all medical students prior to graduation may help
achieve the goal of taking care of patients in shock on the first
day of residency.
Our institution provides simulation-based training in
shock resuscitation for fifth-year medical students. In our
previous study, medical students improved their knowledge
and confidence levels in septic shock resuscitation.8 We have
extended the simulation course in common types of circulatory shock resuscitation. However, due to time limitations in
the group assignments, only one student has the opportunity
to take the role of leader.
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Growing evidence shows the importance of non-technical
skills. For example, effective team leadership in resuscitation
is a contributing factor in the effectiveness of resuscitation.
The absence of leadership and poor teamwork was shown to
be associated with poor cardiopulmonary resuscitation
(CPR) performance and negative clinical outcomes.9-14 However, much evidence has focused on CPR and the overall skill
of a team. A recent study reported paediatric residents assigned as leaders had significant greater perceived self-confidence in CPR compared with those who assumed the role of
followers.15 To the best of our knowledge, no study has
demonstrated the influence of the role of leader on the confidence levels of medical students in simulated shock resuscitation.
We aimed to explore the knowledge and confidence levels between medical students as leaders and followers after
the completion of simulation-based shock resuscitation
courses. We hypothesized that the role of a leader does not
affect the knowledge and confidence levels and that every
student needs to play the role of the leader in our course.

Methods
Study design and setting

This was a cross-sectional study conducted at a universitybased medical simulation centre in the Faculty of Medicine
at Prince of Songkla University, Thailand. The centre consists of several simulation labs with infant, paediatric, and
adult patient simulators; a skills lab; computer-based simulators; multimedia debriefing room; and high-fidelity medical
manikins. The simulation system includes simulation software programs for manikin control and respiratory and haemodynamic monitoring. Simulation sessions are digitally
recorded for playback and debriefing.
Study participants

All fifth-year medical students were invited to participate in
the resuscitation course from May 2017 to March 2018 during their rotation through internal medicine. There were 8
rotations with approximately 18 students per rotation. A total of 139 medical students were enrolled; 32 students (23%)
were leaders. Baseline characteristics of the medical students
are shown in Table 1. A study plan and course objectives were
provided for the participants. Our objectives for simulated
shock resuscitation were the diagnosis of the types of shock,
the cause(s) of shock, and giving initial management.
The Ethics Committee of the Faculty of Medicine, Prince
of Songkla University, approved the study. A waiver of
written informed consent was granted by the Ethics Committee at the Faculty of Medicine, Prince of Songkla University
because it was a cross-sectional study involving existing curriculum in an educational setting. The study was conducted
according to the Belmont report ethical considerations:
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all participants data were confidential, no harm would be afflicted upon participants during the study, and their refusal
in doing tests or questionnaires in the study would have no
impact on their course assessment or grades.
Table 1. Baseline characteristics, knowledge scores, confidence
levels, and satisfaction between leaders and followers

Variable
Male, n (%)

Leaders
n = 32

Followers
n = 107

Mean (SD)

Mean (SD)

p-value

18 (56.2)

52 (48.6)

0.45

Grade point average*

3.26 (0.26)

3.18 (0.26)

0.13

Pre-test score†

5.47 (1.68)

5.27 (1.94)

0.60

†

Post-test score

6.72 (1.51)

6.93 (1.26)

0.42

Pre-training confidence levels‡

2.38 (0.79)

2.39 (0.79)

0.91

Post-training confidence levels‡

3.63 (0.55)

3.41 (0.64)

0.09

Overall satisfaction¶

8.75 (1.29)

8.57 (1.20)

0.49

An independent sample t-test is used to compare means of two groups
*Grade point average at fourth year in medical curriculum
†Pre-test and post-test scores have maximum scores of 10 points
‡Confidence level: 1 (not at all) to 5 (very confident)
¶Overall satisfaction has a maximum score of 10 points (boring to fun)

Shock resuscitation simulation course

All students had already passed a 1-hour didactic lecture on
shock resuscitation in the fourth year of the medical curriculum. A 3-hour simulated shock resuscitation course was arranged for all students. The course began with an introduction of the goals and objectives. Students did a pre-test for 10
minutes. Then, teachers provided orientation to the manikins and assigned students into 4 groups corresponding to 4
types of shock resuscitation scenarios. Students freely selected their group and chose one leader; the rest of the students were followers. The resuscitation time consumed 10
minutes, and a 20-minute debriefing for each group was
completed after the course. At the end of the class, students
did the post-test, self-reported their confidence and gave
feedback.
Table 2. Overall knowledge scores and confidence level between
pre- and post-simulation training
Pre-training

Post-training

Mean (SD)

Mean (SD)

Test scores *

5.32 (1.88)

6.88 (1.32)

< 0.001

Confidence levels †

2.39 (0.78)

3.46 (0.63)

< 0.001

5.47 (1.68)

6.72 (1.51)

< 0.001

2.38 (0.79)

3.63 (0.55)

< 0.001

Test score *

5.27 (1.94)

6.93 (1.26)

< 0.001

Confidence levels †

2.39 (0.79)

3.41 (0.64)

< 0.001

Variable

p-value

Overall (n=139)

Leaders (n= 32)
Test score *
Confidence levels

†

Followers (n=107)

A paired sample t-test is used to compare means of two groups
*Test scores have a maximum score of 10 points
†Confidence level: 1 (not at all) to 5 (very confident)

Shock patient simulation

The Laerdal SimMan high-fidelity patient simulator (Laerdal
Medical, Stavanger, Norway) represents a realistic patient in
different types of shock. Computer-controlled connections
with the manikins showed the haemodynamic and respiratory parameters on a monitor.
Shock scenarios consisted of 4 common types of circulatory shock: septic, cardiogenic, obstructive and anaphylactic
shock (an example scenario can be found in Appendix 1).
The authors wrote case scenarios for the 4 shock types. To
validate the scenario, two experts received the scenario prior
to student participation. They were interviewed and their
feedback was used to improve the simulation.
Participants were grouped into four teams for the resuscitation course. Each team consisted of 4–5 members. Students freely selected one student to be a leader. The team
members played the roles of leader, nurses, and proceduralist(s). The course instructors assumed the roles of a family
member, paramedic, consultant, and lab technician, as
needed. Two instructors were present in the room to evaluate
team performance and another instructor was in the computer control room.
Debriefing

At the end of each shock scenario, instructors gave an immediate post-action reflection and feedback or debriefing. The
debriefing used a standard format,16 including a reaction
phase for each participant, followed by the advocacy inquiry
approach17 to recognize participant frames, and lastly, the
generalization and application of the experience to further
patient care. Team performance in crisis resource management was also addressed during the debriefing.
Assessment and survey

The students completed a pre-test at the beginning of the
simulation course and a post-test at the end of the course.
The tests consisted of 10 multiple choice questions to test
their knowledge of the four types of shock resuscitation. The
validity of the content evaluated by the three subject experts
on each item of the tests was greater than 0.6, indicating the
tests congruence. Thirty sixth-year medical students were the
pilot group for test reliability. Cronbach’s alpha correlation
technique was used to ascertain the reliability of the tests,
which was 0.81. Task performance was evaluated by two simulation instructors using checklists. At the end of the course,
the participants were given a survey questionnaire regarding
their attitudes and confidence levels of the simulation course.
The confidence levels utilized a 5-point Likert scale that
ranged from 1 (not at all) to 5 (very confident).8 Participants
responded to the tests and questionnaires via Google Forms.
Our teaching assistants collected data.
Data analysis

Descriptive statistics were generated from the test scores and
attitude scales. Data were presented as mean and standard
Int J Med Educ. 2020;11:19-24

deviation (SD). Comparisons between the pre- and post-test
scores and pre- and post-course confidence levels were analysed using the independent-samples t-test or paired sample
t-test with significance set at a p-value less than 0.05. All statistical analyses were performed using R.

Results
All participants completed the tests and questionnaires. The
post-test scores between the leaders (M=6.72, SD=1.51) and
followers (M=6.93, SD=1.26) were not different (t(137)= -0.81,
p=0.42). The student confidence level as leaders (M=3.63,
SD=0.55) was higher than that of the followers (M=3.41,
SD=0.64) but not statistically significant (t(137)=1.70, p=0.09).
The overall satisfaction in the shock simulation training was
high in both groups (Table 1).
Overall, the knowledge scores of the medical students improved significantly (t(138)=10.55, p<0.001) along with the
confidence levels (t(138)=13.83, p<0.001) after training. Both
leaders and followers improved test scores and confidence
levels after the simulation course (Table 2).

Discussion
From our prospective observational study, students taking
the role as the leader in our simulation-based training in
shock resuscitation course did not gain more knowledge or
confidence as compared with the followers.
Simulation-based training creates a safe environment for
learning; however, this training requires significant costs and
is time-consuming. Previous studies in the simulation of
shock management training used various course durations
from 5–7 hours5,18 to 1.5 days.19 These studies did not indicate
whether every learner had the opportunity to be a leader.
Leadership is a non-technical skill and is an interpersonal
skill that is vital and has a significant effect on patient safety
outcomes.20,21 The importance of the role of the leader in simulation-based training has been studied. Incorporating team
leadership as the main topic of CPR showed positive effects
on its performance. Separate team leader training had an impact on communication skills and guideline adherence in
CPR training.22 Students reported higher mental strain and
concentration as a leader than they did in the role of follower.23
Not many studies have focused on leadership skill in
shock resuscitation simulation training. Nguyen and colleagues18 reported an effective 5-hour course, including lecture, skill workshops, and a simulated case scenario in septic
shock for medical students. The team consisted of 3-4 medical students who played the role of leader, nurse, and proceduralist(s). However, the confidence level of the leader was
not stated. A study on serial simulation in the management
of paediatric septic shock for residents improved the performance scores but did not mention leadership skills or team
performance in the debriefing.24
During emergency situations, an accurate diagnosis and
prompt management are crucial. Self-confidence is an
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important skill in effective decision making.25 Simulation
training was shown to be an effective learning method to improve the confidence levels among medical students.8, 26
However, there is a lack of studies that reported whether the
self-confidence came from the simulation training per se or
came from playing the role of the leader in simulated shock
resuscitation.
Our results revealed no difference in the confidence
levels between the leaders and followers, with some reasons.
First, the groups were small. Everyone had a different role to
play but had a chance to express their opinions on the
dynamics of the team. Second, constructive debriefing at the
end of the simulation provided feedback from everyone concerning their skills and knowledge. Post-simulation debriefing improved the confidence and provided effective learning
in the students.27
Our study had several limitations. First, we had a relatively small sample size, because we compared participants in
the same level and academic year. The number of leaders was
less than the number of followers, which may not show different effects. Second, simulation training was conducted in
a single centre. Therefore, generalizability should be a concern. Third, we did not survey the personal qualities and behavioural characteristics of the leaders. To understand leadership in detail, there are at least two ways of thinking: styles
and situations.28

Conclusions

In the setting of our shock simulated training, the role of
leader did not affect the knowledge and confidence levels of
the medical students during shock resuscitation. Due to time
limitations, not every student was able to fulfil the leadership
role. A well-designed course and constructive debriefing are
recommended in order to improve the confidence levels of
medical students. Future studies should assess skills and evaluate the longitudinal effects of the leader role.
Acknowledgements

The authors gratefully acknowledge Mr Glenn Shingledecker
in the International Affairs Department, Faculty of Medicine,
Prince of Songkla University for the language correction
services.
Conflicts of Interests

The authors declare that they have no conflicts of interest.

References
1. Scalese RJ, Obeso VT, Issenberg SB. Simulation technology for skills training and competency assessment in medical education. J Gen Intern Med.
2008;23(Suppl 1):46-9.
2. Bond WF, Lammers RL, Spillane LL, Smith-Coggins R, Fernandez R, Reznek MA, et al. The use of simulation in emergency medicine: a research
agenda. Acad Emerg Med. 2007;14(4):353-63.
3. Lighthall GK, Barr J. The use of clinical simulation systems to train critical
care physicians. J Intensive Care Med. 2007;22(5):257-69.

22

4. Nishisaki A, Keren R, Nadkarni V. Does simulation improve patient safety?
Self-efficacy, competence, operational performance, and patient safety. Anesthesiol Clin. 2007;25(2):225-36.
5. Littlewood KE, Shilling AM, Stemland CJ, Wright EB, Kirk MA. High-fidelity simulation is superior to case-based discussion in teaching the management of shock. Med Teach. 2013;35(3):e1003-10.
6. Steadman RH, Coates WC, Huang YM, Matevosian R, Larmon BR,
McCullough L, et al. Simulation-based training is superior to problem-based
learning for the acquisition of critical assessment and management skills. Crit
Care Med. 2006;34(1):151-7.
7. Cecconi M, De Backer D, Antonelli M, Beale R, Bakker J, Hofer C, et al.
Consensus on circulatory shock and hemodynamic monitoring. Task force of
the European Society of Intensive Care Medicine. Intensive Care Med.
2014;40(12):1795-815.
8. Vattanavanit V, Kawla-Ied J, Bhurayanontachai R. High-fidelity medical
simulation training improves medical students' knowledge and confidence
levels in septic shock resuscitation. Open Access Emerg Med. 2017;9:1-7.
9. Marsch SC, Muller C, Marquardt K, Conrad G, Tschan F, Hunziker PR.
Human factors affect the quality of cardiopulmonary resuscitation in simulated cardiac arrests. Resuscitation. 2004;60(1):51-6.
10. Hunziker S, Buhlmann C, Tschan F, Balestra G, Legeret C, Schumacher
C, et al. Brief leadership instructions improve cardiopulmonary resuscitation
in a high-fidelity simulation: a randomized controlled trial. Crit Care Med.
2010;38(4):1086-91.
11. Hunziker S, Johansson AC, Tschan F, Semmer NK, Rock L, Howell MD,
et al. Teamwork and leadership in cardiopulmonary resuscitation. J Am Coll
Cardiol. 2011;57(24):2381-8.
12. Cooper S, Wakelam A. Leadership of resuscitation teams: "Lighthouse
Leadership'. Resuscitation. 1999;42(1):27-45.
13. Gilfoyle E, Gottesman R, Razack S. Development of a leadership skills
workshop in paediatric advanced resuscitation. Med Teach. 2007;29(9):e27683.
14. Hunziker S, Tschan F, Semmer NK, Zobrist R, Spychiger M, Breuer M, et
al. Hands-on time during cardiopulmonary resuscitation is affected by the
process of teambuilding: a prospective randomised simulator-based trial.
BMC Emerg Med. 2009;9:3.
15. AlSohime F, NurHussen A, Temsah MH, Alabdulhafez M, Al-Eyadhy A,
Hasan GM, et al. Factors that influence the self-reported confidence of pediatric residents as team leaders during cardiopulmonary resuscitation: a national survey. Int J Pediatr Adolesc Med. 2018;5(3):116-21.
16. Lederman LC. Debriefing: toward a systematic assessment of theory and
practice. Simulation & Gaming. 1992;23(2):145-60.
17. Rudolph JW, Simon R, Rivard P, Dufresne RL, Raemer DB. Debriefing
with good judgment: combining rigorous feedback with genuine inquiry. Anesthesiol Clin. 2007;25(2):361-76.
18. Nguyen HB, Daniel-Underwood L, Van Ginkel C, Wong M, Lee D, Lucas
AS, et al. An educational course including medical simulation for early goaldirected therapy and the severe sepsis resuscitation bundle: an evaluation for
medical student training. Resuscitation. 2009;80(6):674-9.
19. Hansel M, Winkelmann AM, Hardt F, Gijselaers W, Hacker W, Stiehl M,
et al. Impact of simulator training and crew resource management training
on final-year medical students' performance in sepsis resuscitation: a randomized trial. Minerva Anestesiol. 2012;78(8):901-9.
20. Hull L, Arora S, Aggarwal R, Darzi A, Vincent C, Sevdalis N. The impact
of nontechnical skills on technical performance in surgery: a systematic review. J Am Coll Surg. 2012;214(2):214-30.
21. Shields A, Flin R. Paramedics' non-technical skills: a literature review.
Emerg Med J. 2013;30(5):350-4.
22. Fernandez Castelao E, Boos M, Ringer C, Eich C, Russo SG. Effect of CRM
team leader training on team performance and leadership behavior in simulated cardiac arrest scenarios: a prospective, randomized, controlled study.
BMC Med Educ. 2015;15:116.
23. Meurling L, Hedman L, Fellander-Tsai L, Wallin CJ. Leaders' and followers' individual experiences during the early phase of simulation-based team
training: an exploratory study. BMJ Qual Saf. 2013;22(6):459-67.
24. Dugan MC, McCracken CE, Hebbar KB. Does simulation improve recognition and management of pediatric septic shock, and if one simulation is
good, is more simulation better? Pediatr Crit Care Med. 2016;17(7):605-14.

25. East JF. Empowerment through welfare-rights organizing: a feminist perspective. Affilia. 2000;15(2):311-28.
26. Muniandy RK, Nyein KK, Felly M. Improving the self-confidence level of
medical undergraduates during emergencies using high fidelity simulation.
Med J Malaysia. 2015;70(5):300-2.
27. Van Heukelom JN, Begaz T, Treat R. Comparison of postsimulation de

Int J Med Educ. 2020;11:19-24

briefing versus in-simulation debriefing in medical simulation. Simul
Healthc. 2010;5(2):91-7.
28. Davis M, Hanson J, Dickinson M, Lees L, Pimblett M. Human factors,
ergonomics and non-technical skills. In: Davis M, Hanson J, Dickinson M,
Lees L, Pimblett M, editors. How to teach using simulation in healthcare. 1st
ed. NJ: John Wiley & Sons Ltd; 2017.

23

Vattanavanit et al.  Leaders and followers in simulation

Appendix 1.
Example of shock scenario: Septic shock
A 60-year-old male with a history of hypertension and diabetes mellitus.
•

His chief complaint is a productive cough for two days associated with shortness of breath, fever
and malaise. He reports no other symptoms.

•

Estimated body weight is 60 kg.

•

Initial vital signs: blood pressure (BP) 80/50 mmHg, heart rate (HR) 110/min, respiratory rate (RR)
30/min, SpO2 85%, and body temperature (BT) 40 °C.

Flow chart for septic shock resuscitation
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