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Abstract

Objectives: To compare both the knowledge and self-re-
ported 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 resusci-
tation 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 stu-
dents were leaders. A 10-question pre-test and post-test de-
termined 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 be-
tween the leaders (M=6.72, SD=1.51) and followers (M=6.93,
SD=1.26) were not different (tas»= -0.81, p=0.42). In addi-
tion, 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 (tas»=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 sug-
gested 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."*
Students gain many benefits, such as virtual reality experi-
ences, no harm, and participation in a student-centred activ-
ity. A study revealed that simulation-based training helped
students better understand shock resuscitation compared to
a case-based discussion.” Leaders gained more knowledge
and skills in solving emergency problems compared to prob-
lem-based learning.®

A circulatory shock is a generalized form of acute circu-
latory failure associated with cellular dysfunction that is life-
threatening and results in a high mortality rate.” Rapid detec-
tion and prompt resuscitation are crucial to save the organs

and lives of patients. Resuscitation skills are required for
medical students in clinical clerkship. Education interven-
tion 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.® We have
extended the simulation course in common types of circula-
tory 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.”'* How-
ever, much evidence has focused on CPR and the overall skill
of a team. A recent study reported paediatric residents as-
signed as leaders had significant greater perceived self-confi-
dence in CPR compared with those who assumed the role of
followers.” To the best of our knowledge, no study has
demonstrated the influence of the role of leader on the con-
fidence levels of medical students in simulated shock resus-
citation.

We aimed to explore the knowledge and confidence lev-
els 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 university-
based medical simulation centre in the Faculty of Medicine
at Prince of Songkla University, Thailand. The centre con-
sists of several simulation labs with infant, paediatric, and
adult patient simulators; a skills lab; computer-based simula-
tors; multimedia debriefing room; and high-fidelity medical
manikins. The simulation system includes simulation soft-
ware programs for manikin control and respiratory and hae-
modynamic 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 dur-
ing their rotation through internal medicine. There were 8
rotations with approximately 18 students per rotation. A to-
tal 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 Commit-
tee at the Faculty of Medicine, Prince of Songkla University
because it was a cross-sectional study involving existing cur-
riculum 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 af-
flicted 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

Leaders Followers
n=232 n=107
Variable p-value
Mean (SD) Mean (SD)
Male, n (%) 18 (56.2) 52 (48.6) 0.45
Grade point average’ 3.26 (0.26) 3.18 (0.26) 0.13
Pre-test scoret 5.47 (1.68) 5.27 (1.94) 0.60
Post-test scoret 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

tPre-test and post-test scores have maximum scores of 10 points
tConfidence 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 curricu-
lum. A 3-hour simulated shock resuscitation course was ar-
ranged for all students. The course began with an introduc-
tion of the goals and objectives. Students did a pre-test for 10
minutes. Then, teachers provided orientation to the mani-
kins and assigned students into 4 groups corresponding to 4
types of shock resuscitation scenarios. Students freely se-
lected their group and chose one leader; the rest of the stu-
dents 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
Variable p-value
Mean (SD) Mean (SD)
Overall (n=139)
Test scores 5.32 (1.88) 6.88 (1.32) <0.001
Confidence levels 2.39 (0.78) 3.46 (0.63) <0.001
Leaders (n= 32)
Test score” 5.47 (1.68) 6.72 (1.51) <0.001
Confidence levels t 2.38(0.79) 3.63 (0.55) <0.001
Followers (n=107)
Test score” 5.27 (1.94) 6.93 (1.26) <0.001
Confidence levels 2.39 (0.79) 3.41(0.64) <0.001

A paired sample t-test is used to compare means of two groups
*Test scores have a maximum score of 10 points
tConfidence 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 respira-
tory parameters on a monitor.

Shock scenarios consisted of 4 common types of circula-
tory 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 resus-
citation course. Each team consisted of 4-5 members. Stu-
dents freely selected one student to be a leader. The team
members played the roles of leader, nurses, and procedural-
ist(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 com-
puter control room.

Debriefing

At the end of each shock scenario, instructors gave an imme-
diate post-action reflection and feedback or debriefing. The
debriefing used a standard format,'® including a reaction
phase for each participant, followed by the advocacy inquiry
approach' to recognize participant frames, and lastly, the
generalization and application of the experience to further
patient care. Team performance in crisis resource manage-
ment 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 sim-
ulation 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).® 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
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deviation (SD). Comparisons between the pre- and post-test
scores and pre- and post-course confidence levels were ana-
lysed using the independent-samples t-test or paired sample
t-test with significance set at a p-value less than 0.05. All sta-
tistical 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 (tus»=-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 (tas»=1.70, p=0.09).
The overall satisfaction in the shock simulation training was
high in both groups (Table 1).

Opverall, the knowledge scores of the medical students im-
proved significantly (tus»=10.55, p<0.001) along with the
confidence levels (tass=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 hours*® to 1.5 days."” 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.””* The importance of the role of the leader in sim-
ulation-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 im-
pact on communication skills and guideline adherence in
CPR training.” Students reported higher mental strain and
concentration as a leader than they did in the role of fol-
lower.”

Not many studies have focused on leadership skill in
shock resuscitation simulation training. Nguyen and col-
leagues'® reported an effective 5-hour course, including lec-
ture, skill workshops, and a simulated case scenario in septic
shock for medical students. The team consisted of 3-4 medi-
cal students who played the role of leader, nurse, and proce-
duralist(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 perfor-
mance scores but did not mention leadership skills or team
performance in the debriefing.?*

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.”® Simulation
training was shown to be an effective learning method to im-
prove the confidence levels among medical students.® *
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 con-
cerning their skills and knowledge. Post-simulation debrief-
ing improved the confidence and provided effective learning
in the students.”

Our study had several limitations. First, we had a rela-
tively 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 dif-
ferent effects. Second, simulation training was conducted in
a single centre. Therefore, generalizability should be a con-
cern. Third, we did not survey the personal qualities and be-
havioural characteristics of the leaders. To understand lead-
ership in detail, there are at least two ways of thinking: styles

and situations.”®

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 eval-
uate the longitudinal effects of the leader role.
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Appendix 1.

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

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

e  Estimated body weight is 60 kg.

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

Intubation and respiratory support

If not intubated, RR 40/min and S5pO2 80%

Fluid bolus and re-assessment

If no fluids, patient BP continues to drop

h

Central line insertion or examine jugular venous pressure

Fluid challenge

If fluid continues, lung crepitation presents and SpO; drops

h 4

Norepinephrine infusion

If no norepinephrine, patient decompensates

Achieve goal mean arterial pressure =65 mmHg
Urine output = 0.5 mL/kg/h

Lactate clearance = 20%

Admit to ICU

Flow chart for septic shock resuscitation
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