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ABSTRACT

Background: Nurses in collaboration with fire rescuers, emergency medical technicians (EMTs), and doctors are often called to
be first responders to world-wide disasters ranging from terrorist attacks to catastrophic weather events. The American Association
of Colleges of Nursing has established the need for disaster-preparedness education in baccalaureate nursing programs. Limited
research has been conducted about the impact of utilizing simulation as an educational tool to prepare nursing students for disaster
response. This paper presents the results of a simulation of a mass casualty incident utilizing low-fidelity and static manikins, as
well as actors to play the role of victims, family members and news personnel.

Methods: One hundred and seven students from traditional and accelerated second-degree programs participated in a simulation
in the roles of victims as well as providers. A quasi-experimental pre- and post-test design was used to assess students’ self-
perceptions.

Results: Statistically significant improvement in self-perceived knowledge, attitudes and skills was seen. Students who
participated as victims or providers reported similar improvements.

Conclusions: Well-designed and concise mass casualty incident simulation is a valuable educational tool that can be easily
incorporated into nursing curricula, with students undertaking the role of either a victim or a provider.

Key Words: Accelerated second degree nursing students, Baccalaureate nursing education, Disaster response simulation, Mass

casualty incident, Mass casualty incidents simulation, Nursing simulation, Nursing students

1. INTRODUCTION

Each year disasters occur world-wide ranging from terrorist
attacks to catastrophic weather events. These mass casualty
incidents (MCI) require emergency health care teams to treat
large numbers of injured victims. Nurses in collaboration
with fire rescuers, emergency medical technicians (EMTs),
and doctors are often called to be first responders. Nurses
have significantly contributed to disaster response efforts,!
and nurses who have a greater knowledge of disaster re-
sponse or who have had disaster training are more willing to

respond to mass casualties.!>>!

The American Association of Colleges of Nurses (AACN)
establishes the need for disaster-preparedness education in
baccalaureate nursing programs in Essential VII of the Es-
sentials of Baccalaureate Education for Professional Nursing
Practice. It states “the baccalaureate education program
prepares the graduate nurse to use clinical judgment and
decision-making skills in appropriate, timely, nursing care
during disaster, mass casualty, and other emergency situa-
tions”.*! A national survey of student nurses indicated a
general lack of emergency preparedness. !

The International Council of Nurses (ICN) has identified 10
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competencies in managing disasters.[%! They are presented
in Table 1, along with the teaching strategies used in this
study to address them. Benner’s Novice to Expert Model

Table 1. ICN framework of the disaster nursing competencies

guided the development and implementation of the simula-
tion.”l A goal of this study was to advance students along
the continuum from their current level of novice.

ICN Competency

Teaching Strategy

1) Risk Reduction, Disease Prevention and Health Promotion
2)  Policy Development and Planning

3)  Ethical Practice, Legal Practice and Accountability

4)  Communication and Information Sharing

5)  Education and Preparedness

6) Care of Communities

7)  Care of Individuals and Families

8)  Psychological Care

9)  Care of Vulnerable Populations (Special Needs Populations)

10) Long-term Care Needs

1) Didactic

2) Didactic, debriefing

3)  Didactic, simulation, debriefing
4)  Didactic, simulation, debriefing
5) Didactic

6) Didactic

7)  Didactic, simulation, debriefing
8) Didactic, simulation, debriefing
9) Didactic, simulation, debriefing
10) Didactic

Since disasters are unpredictable and widely dispersed ge-
ographically, the opportunity for a student to observe the
triage and care of disaster victims is slim. Furthermore, in an
actual disaster, the environment is chaotic, the resources are
limited, and many people have life threatening injuries which
create a poor learning environment. Simulation can provide
a safe learning environment while recreating the chaos, mul-
tiple casualties and the severity gradient of injuries found in
a MCL

Much has been written about the process of developing dis-
aster preparedness education activities for nursing curric-
ula.®19" Yet limited research has been conducted on the
effects of that education. Additionally, the content, amount
and methods of education varied. Atack, and colleagues[“]
conducted a study of 36 undergraduate students from various
health disciplines who participated in a 5-hour simulation ex-
ercise involving students, experienced emergency profession-
als and several hundred participants. Much of the learning
consisted of online activities prior to participating in a live
disaster simulation involving hundreds of people. Results
revealed a significant increase in perceived levels of disaster
preparedness competency including being able to categorize
different disasters, prioritize and share information, describe
safety measures, and identify roles. In a similar multidis-
ciplinary study, Hutchinson and colleagues!'?! educated 81
undergraduate nursing, psychology and public health stu-
dents utilizing a disaster simulation of a campus explosion.
Results indicated an increase in knowledge and ability to
triage victims.

Three studies incorporated low and high fidelity mannequins
into the simulation.!'*!>! Morrison and Catanzaro created
a scenario in which 79 senior nursing students participated
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in a simulation using a high fidelity manikin as a casualty.
Students reported that using simulation as a learning activ-
ity was appropriate.!'3) Shannon found similar results in a
study of 63 senior level baccalaureate nursing students who
were surveyed following a low fidelity MCI simulation.!'¥!
The majority of students found the experience to be posi-
tive. Kaplan and colleagues used low fidelity simulation
with 90 senior nursing students within the simulation lab.
Students reported the simulation increased their knowledge
and confidence in emergency preparedness.!!”)

Two related studies used simulation to practice certain emer-
gency skills.['®!7l Pang and colleagues conducted a pilot
study with 150 Chinese undergraduate nursing students to
develop disaster nursing competencies. The students partic-
ipated in 60 hours of classes, of which only five hours was
didactic content. The majority of class time was spent on
active learning including small group activities and simu-
lation. Analysis of pre- and post-test surveys revealed an
increase in students’ knowledge and confidence to respond to
disasters.!'%) Chan and colleagues replicated the pilot study
with 150 students from 44 schools. The results indicated a
significant increase in disaster competencies, willingness to
aid in disaster response, and a perceived ability to perform
competently under supervision.!!”!

Simulation has also been used through virtual reality expe-
riences and tabletop exercises.!'8!°] Farra and colleagues
conducted a study of 47 second year associate degree nurs-
ing students using web-based teaching and virtual reality
simulation (VRS). The VRS group was found to have signifi-
cant knowledge retention.'®! Landry and Stockton also used
multiple methods of education including a 3-hour didactic
course with web-based training, an 8-hour online emergency
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preparedness curriculum, and a disaster preparedness table-
top simulation exercise. Thirty nursing students evaluated
the program. The results indicated that the hands-on practice
was the preferred learning method.!"!

Only two published studies utilized role-playing within the
nursing lab environment in the disaster simulation; how-
ever all students involved played the part of provider.['* 13!
This pilot study evaluates the effectiveness of MCI simula-
tion that incorporates low-fidelity and static manikins, and
role-playing, with some students acting as a victim, family
member or news personnel. The objectives focus on training
students about communicating within the incident command
structure, triage protocols, roles of team members and nurs-
ing care needed during a MCI. It was believed that following
the simulation, students would feel more skilled and willing
to respond to a MCI, understand team roles, and be able to
provide first aid and emotional care. It was expected that
they would perform their duties in a chaotic environment,
and that learning would occur even if they participated in the
simulation as a victim or a provider.

The following research questions were addressed:

(1) Do students’ self-perceived knowledge of participating
in and responding to a disaster increase significantly
when utilizing simulation to teach about disaster re-
sponse?

(2) Will students report that they are more willing to re-

spond to a disaster because of the training they’ve

received?

(3) Is there a difference in self-perceived knowledge and

abilities between students who participate as victims

versus care providers?

2. METHOD

2.1 Research design

A quasi-experimental pre-/post-test design was used to as-
sess the students’ willingness to respond to a disaster as well
as their self-perceived knowledge and ability to function as
a part of the healthcare team. The study received Institu-
tional Review Board approval from the University. Students
were informed that completion of the anonymous survey was
voluntary and that return of the survey implied consent to
participate.

2.2 Sample

A convenience sample of traditional and accelerated sec-
ond degree (ASD) baccalaureate nursing students from a
private women’s college in New England participated in the
MCI simulation during their Community Nursing class (N =
107). The simulation was conducted in three separate groups

Published by Sciedu Press

which corresponded to their respective course sections, over
the period of a year (2014-2015). Traditional students par-
ticipated during the final semester of the senior year. The
ASD students participated during the third semester of their
education. In each section, approximately 14 students (N
= 40) were assigned and prepped to play the role of a vic-
tim, depending on the size of the class. The ASD class was
smaller and utilized fewer victims (n = 11). Prior health care
experience was used as the inclusion criteria to participate as
a victim. However, students were allowed to decline that role
and selection proceeded until the required number of victims
was obtained. The remaining 67 students were designated as
care providers, triage nurse and secondary triage nurse, team
leader and logistics coordinator.

2.3 Procedure

Prior to the simulation, all students received 1-hour didactic
content from their professors, who were also the researchers.
The content related to disaster prevention, planning and re-
sponse, and mitigation. Students also completed the pre-
simulation survey. The nursing lab was set up as the lobby of
an assisted living facility, where student nurses were conduct-
ing a fictional “Blood Pressure Clinic”. The Lab Director,
who also acted as a researcher, designed the lab setup and
informed students about the scenario of a fire at the facil-
ity that involved multiple injuries. Low fidelity and static
manikins, and live actors were attired using make-up and
costumes. Victims included elderly males and females with
burn and smoke-inhalation injuries, comorbidities, and vary-
ing emotional responses. Some victims had already expired
or were near to expiring. An 8-year old visitor, a 24-year old
staff member and a 50-year old family member were among
the victims. A news reporter circulated during the scene.

A loud siren sounded throughout the scenario. The class
professor acted as the Incident Commander and assigned a
student to the role of the Team Leader amidst the chaos, who
then assigned the remaining roles. The Incident Command
structure used in this scenario was adapted from that of the
US Department of Labor,?”! and is presented in Figure 1.

The triage nurses were challenged with the tasks of triag-
ing and tagging patients according to the Simple Triage and
Rapid Treatment (START) model developed by the Newport
Beach Fire Department in the 1980’s.[2!! The care providers
were expected to provide nursing care and first aid as their
assessments and triage dictated, work as a member of a team,
respond to victims in emotional distress and maintain safety
in the immediate area with a backdrop of chaos. The scenario
was run for 20 minutes and debriefed. Debriefing is a period
of time devoted to reflecting about the scenario, including its
positive aspects and improvements that could be made. It is
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recognized as an essential step in simulation education and
allows students to identify patterns and alternatives, and ana-
lyze perceptions and consequences of actions.!??! Following
the debriefing, the simulation was run and debriefed a second
time. Team Leader roles were rotated to another student for
the second running of the simulation. The goal of repeating

the scenario was to allow students to learn from mistakes
and make corrections in order advance cognitive, affective
and psychomotor learning. The post-simulation survey was
administered immediately following the second simulation
and debriefing.

Incident Commander
(assigns Team Leader,
communicates with news
personnel, oversees the
functioning of the team)

Logistics

(arrange transportation and
medical supplies/equipment)

Figure 1. Simulation incident command structure

2.4 Instrument

The survey instrument was designed by the investigators
based on the ICN framework and the educational objectives.
It had good internal consistency (Cronbach alpha = 0.87).
Demographic data included age, gender and prior healthcare
and mass casualty experience. Nine questions reflecting the
educational objectives were also asked and responses were
based on a 5-point Likert scale (5 = strongly agree, 4 = agree,
3 =no opinion, 2 = disagree, 1 = strongly disagree). A retro-
spective pre- and post-test survey was administered 1 week
after the simulation to assess willingness to respond to a MCI
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Team Leader

(assigns care provider roles,
oversees the function of the
providers)

Triage Nurse

(assesses and tags victims)

Secondary Triage Nurse

mmmm (reviews assessmentby triage
nurse and updates as needed)

Care Providers

(provide first aid, nursing care,
and psychological support)

and confidence as a nurse (see Table 2).

2.5 Data analysis

The data were coded to allow for data entry and checked
for errors. Analysis was performed using SPSS software
for Windows, Version 18. SPSS managed missing data such
that responses for that individual were eliminated on the
item analyzed. Subsequent frequencies ranged from an N of
70-107.

)

Descriptive statistics were used to illustrate the participants
characteristics. Independent z-tests and cross-tabs were used
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to compare the traditional and ASD students, and the victims
and providers, with regards to four covariables: age, prior
experience in a MCI simulation, prior experience in a MCI
event, and prior healthcare experience. Paired t-tests ana-
lyzed responses to nine variables on the pre- and post-test
surveys, as well as the two questions posed 1-week after the
simulation. A one-way repeated-measures ANOVA was used
to analyze the nine variables with the victim and provider
roles.

3. RESULTS

3.1 Sample
A total of 110 baccalaureate nursing students participated
in the MCI simulations, two of which were men (see Ta-

Table 2. Pre and Post-test survey results

ble 3). Three students did not complete the post-test survey
resulting in a sample of 107 students. ASD students com-
prised 17.8% of the group. Mean ages differed significantly
between the Traditional and ASD students (M = 22.5 and
29.7 respectively, t = 3.9, df = 15.2, p = .001 two-tailed), but
not between the victims and providers (M = 23.14 and 23.9
respectively, t = -.85, df = 95.1, p = .39). The majority of
students (69.2%) reported having prior healthcare experience,
while 17% (n = 18) reported previously participating in an
MCI simulation, and 3% (n = 3) reported prior participation
in a MCI event. Traditional and ASD students also differed
significantly regarding prior healthcare experience (p < .05),
however, victims and providers did not (p = .826).

Item Mean Pre  Mean Post  df Sig.
I am familiar with mass casualty triage. 2.19 3.02 85 0.000
I understand the team roles in a mass casualty disaster (ICN 4, 7, 9). 2.43 3.17 74 0.000
I am able to respond as a care provider during a mass casualty event. 2.68 3.24 62 0.011
I am able to prioritize the care of victims affected by a mass casualty event. 2.76 3.23 61 0.153
I am able to provide safe and effective basic first aid during a mass casualty event.  2.97 3.25 86 0.002
I am able to identify the ethical issues related to providing care to all victims durin
a mass casualty evfgnt. P ’ ! 3.24 70 0.127
I recognize the limits to my knowledge, skills and authorities related to a mass
Casuaﬁy o y g 3.13 3.26 01 0.000
I am able to assess the safety of self and others during a mass casualty event. 2.94 3.29 77 0.001
L:g::il/eet\(l)e;efogmze the most appropriate health care role for myself during a mass 279 318 66 0.000
Retrospective Pre- and Post-test Survey Questions
My willingness to respond as a care provider to a mass casualty event 2.83 3.78 108 0.000
My confidence in my abilities as a nurse 2.59 3.50 108 0.000
Table 3. Individual characteristics of students
Traditional Program  Accelerated Second Degree Victim Provider
N =88 Program (ASD) N =19 N =40 N =67

Mean Age in years 22.5 29.7 23.1 23.9
Ever Participated in MCI Simulation

Yes 15 (17.0) 3(15.8) 8 (20.0) 10 (14.9)

No 73 (83.0) 12 (63.2) 29 (72.5) 56 (83.5)
Ever Participated in an MCI event

Yes 3(34) 0(0.0) 1(2.5) 2(3.0)

No
Prior Healthcare Experience 85 (96.6) 16 (100) 36 (90.0) 65 (97.0)

Yes 65 (73.9) 9 (47.4) 25 (62.5) 20 (29.9)

No 23(26.1) 7 (36.8) 12 (30.0) 47 (70.1)
Note. Data are n (%) for all participants. Some columns may not equal the number of participants due to missing data.
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3.2 Survey results

A significant increase in means was seen in the overall group
in seven of the nine items measured on the pre- and post-
test surveys (range of significance: p = .001 - .01). Only
two items: the ability to prioritize care of victims and the
ability to identify ethical issues related to providing care
to victims did not show a significant improvement (p = .15
and .07 respectively). However, both victims and providers
reported significant improvement in all nine variables (p <
.05). Prior healthcare experience had a moderate effect on
ability to identify ethical issues, which may explain the result
(Wilk’s Lambda = .922, F (1, 61) = 4.81, p < .032, partial eta
squared = .07) and was likely due to the significant difference
between traditional and ASD students regarding this factor.
The lack of improvement in the ability to prioritize the care
of victims is unexplained by the effect of covariables and
may be due to factors presented in the Discussion section of
this paper. The two questions asked in the retrospective pre-
and post-test survey demonstrated significant increases (see
Table 2).

4. DISCUSSION

4.1 Simulation design

Simulation experiences are designed to reinforce didac-
tic content and provide active learning to improve clini-
cal decision-making, critical thinking, communication and
psychomotor skills.!?’! In addition to meeting learning ob-
jectives, a secondary goal of designing and implementing
learning experiences, both in the clinical environment and
in simulation activities, is to utilize the strengths of stronger
students, and draw out the strengths of quieter students. This
strengths-based approach to learning allows students to rec-
ognize and utilize their strengths to meet their educational
goals.[**! This was a consideration in designing the simula-
tion and selecting students for the various roles. Provider
roles were rotated in order to equalize skill-development
among the students!>>! and minimize potential “friend” bias.

This simulation, including the didactic education portion,
addressed all of the competencies identified in the ICN
Framework,[®! and was guided by Benner’s Novice to Expert
Model.[”! While the setup for the simulation was extensive,
the duration of the didactic, simulation and debriefing por-
tions only lasted 2 hours. The simulation alone lasted approx-
imately 20 minutes with each enactment and was run twice,
followed by debriefing. It differed from other simulations
in that it utilized a combination of low-fidelity and static
manikins, as well as actors to play the role of victims, family
members and news personnel. As mentioned previously, this
is a novel approach.

The survey results reflected the students’ perceived changes
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in cognitive, affective and psychomotor learning that is re-
quired for participation in simulation. Cognitive elements
included the context of an MCI, the understanding of team
roles, the criteria used to triage victims and the need for
safety assessment. The affective domain included recog-
nition of the ethical issues involved in providing care to a
large number of victims, including vulnerable populations,
the value of recognizing limits of their abilities and author-
ities, willingness to respond to a mass casualty event, and
confidence in abilities as a nurse. The term authorities was
defined by the researchers as the ability to work within the
legal limits of your profession. The psychomotor domain
included being able to provide first aid as well as respond to
the emotional issues of victims and their families.

4.2 Interpretation of results

The increase in students’ self-perceived knowledge, attitudes
and skills was similar to previous reports.!'!1215] Significant
improvement was seen in all learning domains but not all
elements of the domain. Two of 11 variables in the pre- and
post-test survey questions did not improve significantly fol-
lowing the simulation, 1 each representing the cognitive and
affective domains. The lack of significant change in these
elements in the group as a whole may reflect a curriculum
that is strong in those elements, since all groups reported
improvement.

The results of this study indicate that students’ self-perceived
knowledge and skill levels increased whether the students
participated in the role of a victim or the provider. It is clear
that the potential exists for significant learning to occur with
well-designed and concise simulation activities, regardless
of the role students undertake.

4.3 Limitations

Several limitations to the study exist. The convenience sam-
ple consisted of students at one institution who were pri-
marily women and may not be representative of students
at other institutions, thus impacting generalizability of the
results. Three separate class sections participated in the simu-
lation over a year, and three faculty members taught different
pieces of the lecture. It is possible that the variations in
time, faculty and teaching methods could have influenced
the results. Also, faculty members could have influenced
the content of the didactic portion to enhance success, and
injected bias in selecting students for various roles based on
their relationship with the students. However, simulation
is designed to provide active learning in order to reinforce
classroom content.!?3! Additionally, identifying and utilizing
the strengths of students to play various roles is a purposeful
instructional strategy.
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This study relied on self-reported data rather than concrete
measures of knowledge, attitude and skills. It can be argued
that positive self-perception is important to students and thus
worth measuring. In the future, it would be interesting to
correlate positive self-perception with performance. Finally,
the survey instrument was new and had yet to be used with,
or tested for, the target population. In the future, it would be
edited to reflect actual knowledge gain and self-confidence
using a validated scale.%%!

S. CONCLUSION

As the frequency and strength of disasters increase, nursing
students should be trained to respond to complement their
future professional practice.!*! MCI simulation is a valuable
tool in educating traditional and non-traditional nursing stu-
dents alike. It assists in transferring passive learning in the

classroom into experiences that mimic real life.!>3! It can be
designed to reinforce cognitive, affective and psychomotor
learning and should be structured to move students along the
novice-to-expert continuum!”! in mastering the ICN disaster
management competencies./® It does not need to include
large numbers of participants or high fidelity manikins to be
effective and can be easily incorporated into nursing curric-
ula. Additionally, learning can occur regardless of the role
students undertake. Suggestions for future research are to
include students from other health-related professions and a
more diverse student population in the scenario. Also, cri-
teria for demonstrating knowledge, and skill improvement
should be developed and assessed, and self-confidence scales
should be adapted to this topic.
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