Disaster Medicine and Public
Health Preparedness

www.cambridge.org/dmp

Original Research

Cite this article: Castro Delgado R, Fernandez
Garcia L, Cernuda Martinez JA, Cuartas
Alvarez T, Arcos Gonzalez P. Training of medical
students for mass casualty incidents using
table-top gamification. Disaster Med Public
Health Prep. 17(e255), 1-7. doi: https://doi.org/
10.1017/dmp.2022.206.

Keywords:
disaster simulation; medical education;
gamification; table top

Corresponding author:
Rafael Castro Delgado,
E-mail: castrorafael@uniovi.es

© The Author(s), 2022. Published by Cambridge
University Press on behalf of Society for
Disaster Medicine and Public Health, Inc. This is
an Open Access article, distributed under the
terms of the Creative Commons Attribution-
NonCommercial-ShareAlike licence (http://
creativecommons.org/licenses/by-nc-sa/4.0/),
which permits non-commercial re-use,
distribution, and reproduction in any medium,
provided the same Creative Commons licence
is used to distribute the re-used or adapted
article and the original article is properly cited.
The written permission of Cambridge
University Press must be obtained prior to any
commercial use.

DMPH

SOCIETY FOR DISASTER MEDICINE & PUBLIC HEALTH

Training of Medical Students for Mass Casualty
Incidents Using Table-Top Gamification

Rafael Castro Delgado'2®, Lucia Fernandez Garcial, José Antonio Cernuda
Martinez!, Tatiana Cuartas Alvarez!2 and Pedro Arcos Gonzalez?

'Emergency and Disaster Research Unit, Oviedo University, Spain and 2SAMU-Asturias, Spain

Abstract

Introduction: “Table-top” exercises can improve knowledge and skills related to mass casualty
incidents (MClIs) with little logistical efforts. We aim to evaluate the learning process of 5th year
medical school students related to MCI response using table-top simulation and measure their
methodology perception.

Methods: A theoretical part plus an MCI simulation board exercise was organized. Knowledge
pretest and 1 mo after posttest was scored, and an assessment questionnaire with 27 questions
with a Likert-type scale with 3 dimensions: methodology, knowledge acquisition, and skills
acquisition was administered. Students did not receive any written or training material between
pretest and posttest.

Results: A total of 108 (80%) completed the evaluation questionnaire, pretest, and posttest. For
the pretest, average grade was 4.25 (SD =1.71) and 42% passed, and for the posttest, average
grade was 8.33 (SD = 1.28) and 97 % pass (P < 0.0001). All variables measuring methodology
perception scored more than 8, except for the duration of the exercise (7.3). Most knowledge
acquisition scored above 9. Self-perception skill acquisition scores were slightly lower, although
all above 7.

Conclusions: “Table-top” methodology is useful for acquiring knowledge and skills related to
MCI response. Retention of knowledge is very high. Students consider that this methodology
can be very useful for medical studies. Active or nonactive role is a factor that only influences
final results in specific items.

Integrating practical skills in the field of mass casualty incidents (MCls) requires a complex
process until an adequate performance of skills could be applied in real situations.! After the
necessary theoretical knowledge, students must know how to integrate it transversally to focus
on problem solving. In the field of MCI, you must also be able to acquire a series of practical skills
to be applied in a hostile and unstable environment, so training in simulated scenarios would
represent one of the last phases of the learning process.” Simulation is defined as “an artificial
representation of a process in the real world, which must be faithful enough to achieve a clear
and specific objective, which allows evaluating the training or a certain action”.*> Simulation
exercises also have a series of methodological characteristics that differentiate them from the
rest of the exercises because they are exercises in which information is handled through role
play,* so it is based on decision-making both individually and collectively, facilitating cross-
learning and team decision-making.

All simulation exercises are made up of 3 phases®: a first information phase (or briefing), in
which the main and specific objectives that we want to achieve have to be marked, the working
groups are organized, the roles to be performed by each member of the group are assigned, and
the necessary information about the situation that is going to develop must be provided; a sec-
ond phase, in which students face a situation around which the entire simulation revolves; and a
third phase of debriefing or evaluation, which consists of an analysis of the exercise carried out.
In this phase, the students have the opportunity to comment on what happened and can con-
sider what could or should have happened; it serves to check if the problem has been solved or
not throughout the simulation. In the first and second phase (briefing and action), teachers have
a similar role to that of a conductor, while in the third stage (debriefing), the teacher becomes
pure facilitator of the process, and students become the protagonist of their own learning.

A specific type of simulation exercise is the “table-top” exercises, defined by the WHO as “an
exercise for filtering relevant information and making key decisions, where participants are
tasked to review and discuss the risk communication and related actions they would take at
specified stages of the emergency. This allows for testing of emergency risk communication
plans in an informal, low-stress environment”.% It normally takes place in a classroom and
the participants will have a defined role during it. This exercise is carried out by presenting
the participants with various situations and alternative solutions. Board exercises have been
widely used in emergency professional training plans,”8 even for specific situations’!! and
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Figure 1. Organization of the sessions.

specific centers,!? with good learning outcomes,'* but there is little
experience of use in medical schools. There are studies that analyze
this type of exercise in terms of the acquisition of knowledge in
nursing students applied to triage, all concluding improvement
of knowledge on the subject'* and better decision-making in those
processes that require the participation of different teams with dif-
ferent roles.'” In addition, the performance of the main role allows
the rest of the students to understand the importance of leadership
in the health response to MCL!¢ There are also experiences on the
use of immersive virtual reality (RVI) in the study of MCI manage-
ment and categorization of victims involved in incidents,'” as well
as the use of games in medical teaching,'®

The aim of this work was to evaluate the learning process of 5th
course students of Oviedo University Medical School related to
MCI response through the use of the table-top simulation by meas-
uring their perception about the methodology and the acquisition
of knowledge and skills, and also measure their knowledge
improvement.

Methods

The 135 students enrolled in the subject “Preventive Medicine and
Public Health” in the 5th year of the Degree in Medicine at the
University of Oviedo during the 2018/19 academic year were
included in the study. They were organized in 3 groups (45 stu-
dents each group), all of them receiving the same training and
evaluation process. Between March and April, 2 separate sessions
per group were organized separated 1 mo. The organization of the
first session was (Figure 1): (1) Presentation and exam (15 min):
teaching team is presented, purpose and structure of the seminar
is explained, and the theoretical knowledge pretest about MCI is
carried out; (2) Theoretical explanation (45 min): lecture related
to emergency medical services (EMS) organization and to general
content related to MCI management and patient triage. The same
professor, with extensive teaching and EMS clinical experience,
was in charge of the lecture for the 3 groups; (3) Table-top exercise
(90 min): after explaining the rules, it was developed on 2 boards
(filed board and resources map board); and (4) debriefing, in which
professor acted as a facilitator for the students to analyze the deci-
sions taken. Randomly selected students had an active role during
the exercise, while the rest acted as spectators, being able to inter-
vene and even help their colleagues with an active role. All the
actions carried out on the board were projected on a screen for
all students. The roles performed were: emergency coordinator
center physician (2), medical commander first advanced life sup-
port unit (ALS) physician (1), first advanced life support unit
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(ALS) nurse (1), rescue command (2), police command (2), emer-
gency medical technician (4), second ALS physician (1), and sec-
ond ALS nurse (1). Once the roles were distributed, teachers
present to the students the case to be developed, consisting of a
bus accident, with 25 passengers, which crashed with a gas station,
producing an explosion and fire. Figurines corresponding to the
accident itself were placed on 1 of the boards, and a map of the
region was placed on a second board, with figurines representing
the different resources available. Students with an active role were
making the decisions they considered appropriate based on the
theoretical knowledge previously explained, and taking into
account possible problems that may arise during the development
of the exercise (Figure 2). Through a Web-cam connected to the
projector, the students who had a passive role could observe the
development of the exercise and intervene and provide creative
and innovative solutions to the new problems that arose during
the development of the exercise. Once the case was finalized, a
debriefing (30 min) was performed about the development and
what was the resolution of the case.

After the exercise, students were invited to complete the self-
perception questionnaire (Appendix 1), using a 10-point Likert-
type scale (minimum 1 point and maximum 10 points) from which
27 variables grouped in 3 dimensions were analyzed at the end of
the exercise: perception on the methodology, perception on the
acquisition of knowledge, and perception on the acquisition of
skills. Median and interquartile range (IQR) were calculated.
Cronbach’s alpha coefficient was calculated to assess the internal
validity of the questionnaire in each of the dimensions. A
Mann-Whitney U test was used to compare active and nonactive
roles results.

The students completed a pretest knowledge consisting of 10
multiple-choice questions, and after 1 month, the same test was
repeated. Students with more than 50% correct answers passed
the exam. Students were not provided any type of material, apart
from the theoretical introduction and the board exercise to evalu-
ate only what was learned and acquired during the exercise. It was
not compulsory for the students to answer the self-perception
questionnaire, and, if so, they were excluded from the study.
They were informed that this would have no effect on their
final grade.

Results

Of the 135 students enrolled in the subject “Preventive Medicine
and Public Health” in the 5th year of the Degree in Medicine at
the University of Oviedo, 108 students (67 female, 37 male and
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Figure 2. Table top scenario and students playing roles.

4 undetermined) who answered the pretest, posttest, and self-per-
ception questionnaire were in included in the study (80% response
rate). Cronbach values to asses internal validity were 0.86 for meth-
odology perception, 0.91 for knowledge acquisition perception and
0.87 for skills acquisition perception. A total of 27 students (25%)
had an active role. Average age was 22.98 (SD = 2.55). Students had
previously had 0.88 h (SD =0.87) of table-top experience before
this exercise, and had had 0.95 h (SD =3.02) of study regarding
disasters and MCIs during medical school. Median for methodol-
ogy perception was 9 (IQR = 2), acquisition of knowledge percep-
tion median=9 (IQR=2) and skill acquisition perception
median = 8 (IQR = 2). Table 1 shows the results for each variable.
Students who developed an active role perceived a better acquisi-
tion of knowledge related to MCI roles (P = 0.048); and better per-
ception regarding multidisciplinary team coordination skills
(P=0.014), but no statistical differences were found in the rest
of the perceived skills analyzed. Posttest results (mean = 8.33;
SD =1.28; 97% pass), were significantly better (P <0.001) than
pretest exam results (mean = 4.25; SD = 1.71; 42% passed). A total
of 97% of students improved their results.
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Discussion

The use of this methodology, through the recreation of scenarios
that simulate an MCI, allows to involve students in complex situa-
tions in a controlled environment. It also allows the re-creation of a
stressful environment that brings students closer to the stress expe-
rienced in a real situation of these characteristics, and covers a
teaching need in medical schools.!”” Although it has been previ-
ously published that active student participation facilitates the
acquisition of skills and knowledge,”® we have found differences
in only 2 items. This finding is relevant because we can see that
this methodology is useful for all participating students, and not
only for active role students.

One of the points to highlight in this type of exercise is its inno-
vation, as we have not found previous studies that develop this type
of exercise in medical university students; we have found teaching
experiences on disasters in medical schools,?** but not with the
use of the table-top methodology. Another point to highlight is that
students improve their knowledge related to MCI without complex
technological resources nor a great logistical deployment; a board
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Table 1. Median, IQR, and differences by group of the variables studied
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Methodology perception 9 2 9 2 9 2 —0.529 0.597
Interest on the subject 9 2 9 2 9 2 —1.037 0.300
Facilitation of knowledge acquisition 9 2 9 2 10 2 —1.519 0.129
Facilitation of skills acquisition 9 2 9 2 9 2 —0.607 0.544
Increased motivation to attend class 8 3 8 3 9 2 —0.259 0.796
Facilitation of teamwork skills acquisition 9 2 9 2 9 1 —1.600 0.110
Adecuate previous exercise explanations 9 2 8 2 8 3 —0.183 0.855
Adecuate theory explanation duration 8 2,25 8 3 8 2 —0.025 0.980
Adequate exercise duration 8 2,25 8 2 9 2 —1.073 0.283
Immersion facilitation in real cases 9 1 9 1 10 1 —0.898 0.369
Interesting for medical studies 9 1 9 1 10 15 —0.159 0.874
Knowledge acquisition perception 9 1 9 1 9,5 1 —0.720 0.472
Understanding of different roles in MCI 9 2 9 2 9 1 —1.902 0.048*
Understanding importance of communication among different 10 1 10 1 10 0 —1.376 0.169
response services

Understanding organizational difficulties in IMV 10 1 10 1 10 1 —0.289 0.773
Understanding MCI triage importance 10 1 10 1 10 1 —0.322 0.747
Understanding security issues importance 10 1 10 1 10 1 —0.024 0.981
Understanding command importance 10 1 10 1 10 1 —0.279 0.780
Understanding communications importance 10 1 10 1 10 1 —0.721 0.471
Understanding importance of medical functions 9 2 9 2 9 2 —0.491 0.623
Understanding importance of nursing functions 9 2 9 2 9 2 —0.264 0.792
Understanding the importance of emergency technical functions 9 2 9 2 9 2 —0.553 0.580
Understanding importance of rescue team functions 9 2 9 2 9 2 —0.594 0.552
Understanding importance of law enforcement functions 9 2 9 2 9 2 —0.372 0.710
Skills acquisition perception 8 2 8 2 8 2 —1.490 0.136
Improvement of multidisciplinary team coordination skills 8 2 8 2 8 2 —2.465 0.014*
Acquisition of leadership skills 7 2 7 2 8 2 —1.565 0.118
Acquisition of scene safety assesment 8 2 8 2 8 2 —0.556 0.578
Acquisition of scene sectorization skills 8 2 8 2 8 2 —0.768 0.442
Acquisition of triage skills 8 3 7 3 8 3 —1.184 0.237

*significance <0.05.

and a token are enough to re-create the situation or incident that
we want to develop. The general interest expressed by this teaching
methodology is similar to that expressed by medical students in
carrying out disaster response exercises.?*

Regarding the students’ perception of this methodology, high
scores obtained indicate a positive perception. No differences were
found between the active role and the spectator, which facilitates
the development of the exercises with a significant number of stu-
dents. These results are very positive for our work, because it shows
a very positive general perception of the student. In the case of
immersion, it shows that this type of simulation exercise brings
the student to manage MCI closer to those experienced in a real
situation, reinforcing their motivation for learning.*

The perception of the students related to the acquisition of
knowledge through this method also obtains very high scores,
something that is congruent with the significant increase in the
grades obtained in the posttest. Other studies have also shown that
simulation training of medical students improves knowledge
acquisition.?

On the other hand, it is worth mentioning the low number of
previous hours devoted to studying MCI during medical training,
which shows the need to deepen this field of knowledge during
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medical studies.?® The limited number of times during medical
studies that they had attended classes based on table-top gamifica-
tion methodology may be also something to improve.

Regarding the student’s perception of the acquisition of skills,
results were slighter lower compared with the previous sections.
Even so, we consider the positive results, because it is achieved that
the students internalize difficulties regarding managing MCI, and
within the resources available, they get as close as possible to the
reality of what an MCI is. The fact that playing an active role sug-
gests a better perception related to the improvement of multidis-
ciplinary team coordination skills makes us think that decision-
making training, similar to our active role scenarios, can be useful
in other fields of medicine that involve teamwork tasks, and that
the development of other specific skills in MClIs is not related to
the role the student play.

In the open response section, most of the comments were pos-
itive about the exercise. Most consider exercise a very useful tool to
put themselves in a situation and improve acquiring knowledge
and skills. Above all, active participation and immersion in deci-
sion-making stood out. Other students highlighted not having
been able to participate as an active role, and that, if they had, they
would have acquired more knowledge. Among the weakest points
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of the exercise, the excessively long duration and the fact that it is
not possible for all students to develop an active role stood out.
However, we have not found many perception differences related
to active or nonactive role.

Among the limitations that we found, firstly highlighting the
excessive number of students per group, which meant that not
all students could participate actively in the exercise through an
active role. This has had a significant influence on the time in
which they rated the degree of satisfaction after the exercise,
because a percentage of students demanded that they had not been
able to participate and, if they had been, they consider that they
would have acquired more knowledge and skills. Smaller groups
of students would have allowed 2 different cases to be raised, as
well as the active participation of a greater number, or even the
entire student body. By developing the exercises with smaller
groups, it is also guaranteed that the space is ideal, and that all stu-
dents can follow the course of the exercise and perceive that they
are integrated into it.

As a conclusion, table-top exercises increase students’ motiva-
tion, their theoretical knowledge, and their skills perception to
respond to MCI, with a high degree of retention of knowledge.
Students consider it an attractive activity from the teaching point
of view, and a good complement to the theoretical classes, which
will also improve promotion of the EMS field of knowledge among
medical students. It is a cheap technique that can be used in many
different educational settings. It is necessary to adapt the number
of students per group and their involvement in the different roles.
An active or nonactive role is a factor that influences final results
only in specific items.
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APPENDIX 1.: STUDENT PERCEPTION QUESTIONNAIRE

EVALUATION OF THE UTILITY OF A “TABLE-TOP”
EXERCISE FOR THE ACQUISITION OF KNOWLEDGE ON
THE PREHOSPITAL RESPONSE TO INCIDENTS OF
MULTIPLE VICTIMS (MCI)

AGE:

SEX:

ROLE DURING THE EXERCISE: Active Vs Spectator

IN CASE OF ACTIVE ROLE, SPECIFY:

Rate from 1 to 10 your degree of agreement or disagreement
with the following statements, with 1 not agreeing at all and 10

totally agreeing
PERCEPTION ON THE METHODOLOGY

The use of table-top “gamification” exercises increases my
interest in the subject of study.

R Castro Delgado et al.

The duration of the exercise has been adequate

The use of table-top gamification techniques in medical studies
facilitates the immersion of the student in real cases

1 2 3 4 5 6 7 8 9 10

In general, I have found the use of table-top gamification inter-
esting for its application in medical studies

1 2 3 4 5 6 7 8 9 10

Table-top “gamification” exercises facilitate the acquisition of
knowledge

Table-top “gamification” exercises facilitate the acquisition of
skills

Indicate the number of times during your medical studies that
you have attended classes based on table-top gamification
methodology

KNOWLEDGE ACQUISITION

During medical studies, the hours spent so far studying multiple
casualty incidents have been:

I have understood the different roles involved in the prehospital
response to MCI

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

I have understood the importance of communication between
different response services

Using table-top “gamification” techniques increases my moti-
vation to attend class

I have understood the organizational difficulties inherent in
an MCI

The use of table-top “gamification” techniques facilitates the
acquisition of teamwork skills.

1 2 3 4 5 6 7 8 9 10

The previous explanations about the development of the exer-
cise were adequate

1 2 3 4 5 6 7 8 9 10

I have understood the importance of triage in an MCI

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

The duration of the theoretical introduction has been adequate

I have understood the importance of equipment safety before
an MCI

1 2 3 4 5 6 7 8 9 10
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Disaster Medicine and Public Health Preparedness

I have understood the importance of the chain of command to
organize the response to an MCI

I have understood the importance of communications in
responding to an MCI

SKILLS ACQUISITION

The use of table-top gamification in MCI has allowed me to
improve my skills to coordinate multidisciplinary teams

1 2 8 4 5] 6 7 8 9 10

I have understood the functions of the doctor before an MCI

The use of table-top gamification in MCI has allowed me to
acquire leadership skills

1 2 3 4 5 6 7 8 9 10

I have understood the functions of the nursing staff when faced
with an MCI

The use of table-top gamification in MCI has allowed me to
acquire skills in scene safety assessment

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

I have understood the functions of the health emergency tech-
nicians before an MCI

The use of table-top gamification in MCI has allowed me to
acquire skills in sectorization of the scene

1 2 3 4 5] 6 7 8 9 10

The use of table-top gamification in MCI has allowed me to
acquire skills in triage

1 2 3 4 5 6 7 8 9 10

I have understood the functions of law enforcement before
an MCI
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