Abstract

The preparation for influenza pandemic has become very important. However,
no standardized educational package against pandemics has been established to date.
We developed a simulation-based education drill for Japanese medical students based
on the package developed by U.S. medical school. The drill was adapted to 201 medical
students, and was evaluated by self-administered questionnaires.

1) More than 90% of the students indicated that the use of this drill is appropriate
to experience a simulated pandemic situation, and to learn skills and attitudes such as
teamwork and communication.

2) Up to 65% of the students answered they learned a "very clear image" for the
"Importance of working as a team with other professionals”.

3) The results suggest that this simulation-based education drill make the students
aware not only of the need for the preparation for pandemic but also the importance of

team-based approach.

-54 -



Introduction

In medical institutions, the need for strong countermeasures against infectious
diseases is greatly increasing, assuming the crisis of pandemic outbreaks due to H5N1
influenza and swine flu (1-4). To take prompt actions in the event of such a crisis, it is
necessary for healthcare professionals to prepare for the crisis management of infectious
diseases.

In the U.S., medical schools are actively taking actions on countermeasures
against infectious diseases because of the possible influenza pandemic (5-8). In addition,
schools such as University of Pittsburg School of Medicine are developing a new type
of medical education packages based on simulation drills (9). These packages include a
simulation-based education for crisis management of infectious diseases, such as H5SN1
influenza and Bacillus anthracis. The feature of such an education package is that,
unlike the common lecture-based medical school training for infection control, these
packages make students eagerly take the training, because not only the lives of patients
but also their own lives are under threat. As a result, it is said that due to vivid
experiences, a high learning effect can be achieved by simulation-based teaching (10).
Based on the drill developed at University of Pittsburgh, this research was conducted to
develop and implement a simulation-based training system for a pandemic infectious
disease.

In Japan, no standardized education package has been established regarding the
educational program on countermeasures against pandemic infectious diseases for the
under- and post-graduate healthcare professionals. This unique study focused on the

development of such an educational package for Japanese medical students. This
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program will be established as an educational tool for medical student, which would

enable them to develop safety culture.

Methods

Initially, relevant literature search and review of preceding studies were
conducted in the area of pandemic infectious diseases, bioterrorism, and disaster
management. We conducted a survey especially focusing on the education package
based on simulation drill. Particularly, we paid close attention to the workshop which
was presented by Dr. John F. Mahoney of University of Pittsburgh, during the annual
meeting of ‘Association of American Medical Colleges (AAMC)’ (11). After selecting
the education program, the ‘Pandemic Influenza Preparedness Program’, developed by
Dr. John F. Mahoney, we conducted an on-site survey in the U.S. The program was
especially created for medical students, and its objectives focused on the following three
aspects. 1) to increase students’ understanding of the multi-dimensional nature of
disaster and pandemic response, 2) to demonstrate the influence of effective
communication and collaboration on health care delivery, and 3) to demonstrate the
impact of effectively working with other health professionals in a team approach toward
paticnt care. As the result of the on-site survey, we concluded that the program would
provide a very unique experience for Japanese medical students to learn about pandemic
preparedness.

Thereafter, we evaluated the objectives, philosophy and execution of the

education program to be suited to the situation of Japanese medical school. Based on
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these evaluations, we developed a simulation-based education program based on the
model of the University of Pittsburgh, together with personnel in charge of education
and training at Nippon Medical School and Nippon Medical School Hospital.

The program developed consisted of three modules: (1) Lectures on pandemics
and infection control; (2) Infection control techniques; (3) Simulation-based pandemic
drill. For the implementation of the "(3) Simulation-based pandemic drill," it is essential
to educate staff members in advance. As a human resource, approximately 15 staff
members were involved, including two medical doctors and three nurses. For the
education of staff members, we conducted about 10 preliminary rehearsals prior to the
program. We did not use simulated patients, but instead used patients made of
cardboards (Figure 1 and 2). Then, the above program was conducted for 201 medical
students in their second and third years.

Students first receive a 90-minute classroom lecture to learn the basic
knowledge of pandemics and infection control, followed by a 45-minute practice of
infection control techniques. Then, a 90-minute pandemic drill is conducted. In the
guidance for infection control techniques, the students received hands-on lessons on the
proper procedures and methods for hand hygiene (hand washing and disinfection) and
the correct dressing and undressing procedures for PPE (personal protective
equipments) under the direct guidance of certified nurses of infection control. In the
simulation-based pandemic drills, the students form medical teams, each consisting of 4
persons. Each team is in charge of one each simulated hospital ward, and there students
treat simulated card-board patients (Figure 1). In the drill, under the assumption of a real
pandemic situation, empty beds due to the "Move to ICU" or "Death" flags shown by

each patient are immediately filled with new patients. In addition, the students
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experience the depletion of resources in the ward and understaffing resulting from the
hospitalization of infected staff members. The students will be confused by the
continuous inflow of patients, and situation changing every moment (Figure 2). This
drill is designed so that, through real experience, students can recognize the impact on
the clinical setting, including such confusion caused by a pandemic and the limitation of
medical resources and learn the value of good communication.

As the learning goal, we aimed to design the drill to enable students to
experience especially the following 6 aspects: (1) Impact on the clinical setting,
including the confusion at the site caused by a pandemic; (2) Importance of prioritizing
patients for treatment; (3) Importance of working as a team with other professionals; (4)
Recognition of the limitation of medical resources, such as infusion fluids and
healthcare professionals; (5) Value of good communication; and (6) Importance of
leadership. After the completion of the drill, the level of understanding regarding the
above 6 aspects of learning target was evaluated by self-administered questionnaire. In

addition, the validity of the program was also evaluated by the questionnaire.

Results

After completion of the program, the level of understanding of each participant

was evaluated by self-administered survey shown in Figure 3 and 4. According to the

survey, 39% of the students answered "strongly agree" with the idea that this drill is
useful, providing an opportunity of experiencing simulated actual situations, and 46% of

the students answered "strongly agree" with the idea that this drill is effective, providing
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an opportunity of learning soft skills, such as communication, leadership and teamwork

(Figures 4, left). The percentage of students answered "strongly agree" and "agree to

some extent" combined exceeded 90% for both questions. This result suggests that the
use of this drill is appropriate as an opportunity for experiencing a simulated pandemic
situation under a clinical setting, and an opportunity for learning skills such as
communication, teamwork, and leadership.

In addition, regarding the level of understanding the 6 aspects of pandemic,

90% or more of the students answered "had a clear image" or "had a certain image" in

all the questions (Figure 4, right). Especially, 71% of the students answered "had a clear
image" for the "Importance of working as a team with other professionals", which was
higher than other questions. These findings suggest that this drill allows students to
create images also about factors that are often difficult to understand in lectures, such as
the impact on the clinical setting caused by a pandemic, the limitation of medical
resources, and the value of good communication. Particularly, this drill appears to be
very effective for understanding the "Importance of working as a team with other

professionals.”

Discussion

In recent years, medical education has adopted simulation-based education
using simulators in simulation laboratories (skill labs), and effective outcome has been
documented (12-15). On the other hand, although these education methods using

simulators are effective for learning individual medical skill for a specific purpose, the
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development of effective simulation training for infection control in Japan has not been
sufficient to date. Under these circumstances, we have developed a simulation
drill-based education method for Japanese medical students, a three module program
that is both inexpensive and allows a great number of students to experience at the same
time a simulated situation in a clinical setting.

Dressed in real isolation gowns and surgical masks make students to feel reality.
In addition, the drill and debriefing enables students to practically experience teamwork,
communication and leadership, which are often difficult to learn in classroom lectures
but are of great importance in the real clinical settings. Through the survey based on
free description, students indicated that they strongly realized that medical care is
conducted in a team, allowing them to have a sense of appreciation towards other
professionals. In addition, students indicated that they had never taken this kind of
simulation drill-based exercise/class in advance, and therefore enjoyed this unique
experience.

We aimed to design this drill to enable students to experience especially the 6
aspects previously noted in the methods section, and the results of the survey suggested
that students were able to have clear images for all of these aspects (Figure 4, right).

The quantitative evaluation (Figure 4) and the results from the survey based on
free description suggest that this program, consisting of three modules (lectures,
technical instructions, and the drill), has a very high educational effect. In addition,
since the students are literally to "learn by doing" the importance of the infectious
disease crisis management, such simulation-based education is considered to be a very
useful education method for strengthening their learning experiences. It is considered

that, if medical students routinely receive an effective training for the infectious disease
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crisis management such as this program, they can establish not only nosocomial

mnfection control measures, but also other safety cultures.

The results of the program conducted this time suggested the following points

as major advantages of education based on simulation drills:

1.

Because students go through the experience in teams, they have no other choice but
to actively participate in the program. (In lectures, students are present but are often
not participating.)

The program increases the learning motivation of students, and possibly produces a
positive ripple effect on future learning.

The program can make students attentive.

Due to the designation of roles and assignment of discretion, they end up thinking
for themselves.

Because it is unprecedented fun learning accompanied by physical activities, it will
remain in the memory as an experience. The concept that instructors intend to
convey will remain as a memory.

In conclusion, such an educational tool, based on simulation drills and learning by

experience, allows students to understand not only the knowledge for outbreak

management of infection, but also to aware the importance ‘of team-based approach

among healthcare professionals for control of pandemic of influenza.
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Figure 1. Simulated hospital ward
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Figure 2. Pandemic progress as drill proceeds. Students are confused by the situation.
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Questionnaire used in a self-administered survey

Question 1. Validity of the program

Please answer questions A. and B. using the scale shown below.
A. Do you agree that this drill represents simulated pandemic situation?
B. Do you agree that this drill is effective to learn skills such as teamwork, communication and leadership?

[ Strongly agree

[ Agree to some extent
[0 Not very much

[ Not at all

Question 2. Understanding the six aspects of pandemic

Please answer questions A. to F. using the scale shown below.

A. To what extent were you able to imagine the impact of pandemic to hospital operation?

B. To what extent were you able to imagine the importance of patients’ priority setting ?

C. To what extent were you able to imagine the importance of working as a team with other professionals?

E. To what extent were you able to imagine the value of good communication?
F. To what extent were you able to imagine the importance of leadership?

[0 Had a clearimage

[0 Had a certain image

[ Did not have a clearimage
[ Did not have a image at all

D. To what extent were you able to imagine the recognition of scarcity of medical assets such as staff and supplies?

Figure 3. Questionnaire used in self-administered survey

Self-administered survey
(second and third year medical students)
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Figure 4. Results of student self-administered survey
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