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Effectiveness of the Infectious Disease (COVID-19) Simulation Module Program on Nursing 
Students: Disaster Nursing Scenarios
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Purpose: This study aimed to develop an emerging infectious disease (COVID-19) simulation module for nursing students and verify its ef-

fectiveness. Methods: A one-group pretest–posttest quasi-experimental study was conducted with 78 under-graduate nursing students. A 

simulation module was developed based on the Jeffries simulation model. It consisted of pre-simulation lectures on disaster nursing includ-

ing infectious disease pandemics, practice, and debriefings with serial tests. The scenarios contained pre-hospital settings, home visits, ar-

rival to the emergency department, and follow-up home visits for rehabilitation. Results: Disaster preparedness showed a statistically sig-

nificant improvement, as did competencies in disaster nursing. Confidence in disaster nursing increased, as did willingness to participate in 

disaster response. However, critical thinking did not show significant differences between time points, and neither did triage scores. Con-

clusion: The developed simulation program targeting an infectious disease disaster positively impacts disaster preparedness, disaster nurs-

ing competency, and confidence in disaster nursing, among nursing students. Further studies are required to develop a high-fidelity module 

for nursing students and medical personnel. Based on the current pandemic, we suggest developing more scenarios with virtual reality sim-

ulations, as disaster simulation nursing education is required now more than ever.
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INTRODUCTION

2020 has been a tough year for global health. As move-

ment between countries has increased and technology has 

advanced, international cooperation and interdependence 

have become more important than ever. To manage global 

health issues such as infectious diseases and disasters and 

unfair intervention by pharmaceutical companies, we need to 

be equipped with global health capacities [1]. Coronavirus 

disease (COVID-19) currently presents the most serious 

problem for global health, and subsequently global nursing 

capacity. It threatens not only population health and so-

cio-economic well-being, but also the core concerns of soci-

ety, including humanitarian issues and human rights. There-

fore, we need to develop a curriculum for an outbreak of in-

fectious diseases, which is pandemic, one of social disasters 

that the world is going through, so that nursing students are 

equipped with global health competencies to face today’s 

global health issues.

A disaster is an incident that causes widespread human, 
physical, economic, or environmental disruption and loss, and 

the resultant stress exceeds the resources of an individual or 

community and severely harms livelihoods or property [2,3]. 
Because disasters destroy fundamental local organizations 

and basic functions, they cannot be easily overcome without 

external aid. The World Health Organization (WHO) divides 
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disaster management into four stages: prevention, prepara-

tion, response, and recovery [4]. Education and training pro-

grams to mitigate and prepare for disasters are the most 

cost-effective methods of disaster management, and are also 

effective at improving population resilience and speedy re-

covery after a disaster [5].

Disasters can be classified as natural or social disasters. 

The COVID-19 pandemic we are currently experiencing is 

an example of a social disaster [6]. Although medical tech-

nology and public health and hygiene have improved, novel 

infectious diseases capable of causing pandemics have been 

emerging at a faster rate since the twentieth century. Notable 

examples include the emergence of the Severe Acute Respi-

ratory Syndrome (SARS) in 2002, the Middle East Respira-

tory Syndrome (MERS) in 2015, Zika virus, and lastly the 

Novel Coronavirus, or SARS-Cov2, in 2019. As such, we 

need to prepare for facing the threat of other infectious dis-

eases disaster in the future [7].

Although awareness of disasters is growing among medical 

personnel, educational programs to help them prepare for 

disasters are still limited. One study reported that most clin-

ical nurses believe that they lack experience and education in 

disasters and disaster nursing, and rate their own disaster 

preparedness as low [3]. This lack of experience can cause 

stress and fear regarding disaster management. Believing 

that one is thoroughly prepared for a disaster can enhance 

confidence in coping with it. Therefore, prudent systematic 

education and training are required starting from the under-

graduate level to prepare healthcare providers for disasters.

Some studies highlighting the importance of such pro-

grams have been conducted after the outbreak of COVID-19. 

Hamele et al. [8] suggested the 4S pandemic plan—“stuff”, 
“space”, “staff”, and “systems”—which emphasized the im-

portance of “just in time” regular training in preparation for 

a pandemic. This raises the question, “How thoroughly were 

we prepared for the COVID-19 outbreak?” This question 

applies to the preparedness of all individuals, but particularly 

those working in healthcare, especially caregiving personnel 

such as nurses. The preparedness of frontline healthcare 

workers to respond to epidemic outbreaks is vital. Especially 

frontline nurses who take a major part in responding to out-

breaks, require the awareness and ability to handle an epi-

demic outbreak from infection control skills to ensuring the 

safety of population [9]. When asked about the most difficult 

aspects of coping with COVID-19, nurses stated extended 

working hours, psychological and physical stress, insufficient 

education, and lack of personal protective equipment (PPE) 

[7]. In a cross-sectional study in China, suitable provision 

and wearing of PPE, improved education for pandemic man-

agement, increased staffing, and social and psychological 

support, were proposed as needs of front-line nurses [10]. 

Education on wearing PPE especially increased the rate of 

PPE-wearing by nurses and decreased the rate of COVID-19 

infection among medical personnel [11]. In short, the 

COVID-19 outbreak and emergence of novel infectious dis-

eases over the last several years have taught us the impor-

tance of developing a prepared response to infectious disease 

disasters. However, existing disaster nursing education has 

mostly focused on mass casualty incidents and natural disas-

ters [12]. There have been some international studies inves-

tigating pandemic response training programs for nursing 

students. However, there has been almost no simulation re-

search modeling the existing response to novel infectious 

diseases, among undergraduates in South Korea. 

Existing methods of disaster training and education include 

classical lecture-based teaching, case studies, debates, ex-

pert talks, as well as table-top methods and virtual reality 

simulation [13]. Of these, simulation improves trainees’ 

judgment, adaptability, and coping ability in the field, as well 

as their knowledge, confidence, practical ability, and skills 

[14-17]. The urgent and unpredictable circumstances at a 

disaster site demand rapid decision-making and prob-

lem-solving. Because it is difficult to experience real disas-

ters for preparatory training, simulations—based on struc-

tured scenarios—allow trainees to experience them indirectly 

instead. To organize a systematic simulation program, a the-

oretical framework is necessary. From 1999 to 2015, the 

most frequently used simulation framework was National 

League for Nurses (NLN)/Jeffries simulation [18]. In NLN/

Jeffries simulation framework, the simulation design includes 

detailed learning objectives, learner role assignments, sys-

tematic strategies for re-debriefing or debriefing, and simu-
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lation flow. Also, Jeffries simulation model is based on con-

structive learning theory, which is a useful theoretical 

framework for safe and effective simulation-based clinical 

nursing education [19]. Jeffries simulation model, which 

comprises five components, teacher, student, educational 

practice, design characteristics, and evaluation, is used to 

create positive educational effects through simulation educa-

tion. Specifically, previous research reported that simulation 

learning positively influenced students’ critical thinking and 

self-confidence [13,19,20] as well as their disaster response 

competence. Thus, this model was found to provide an ef-

fective theoretical framework for managing and evaluating 

nursing simulations.

Therefore, this study aimed to design a simulation training 

program for novel infectious disease disasters based on the 

simulation model of Jeffries, and to investigate the effects of 

this training on nursing students.

METHODS

1. Study design

This study used a one-group time series design. The 

group received pre-training education before the simulation 

program, and the outcome measures were compared before 

pre-training (pretest), after pre-training (midtest), and after 

the simulation program (posttest) (Table 1).

2. Participants and data collection

Participants consisted of 78 nursing students from a col-

lege of nursing. They were selected by convenience sampling 

from students in a four-year nursing program during the 

two semesters, from September 10, 2020 to June 27, 2021. 

The required sample size was calculated to be 66 persons 

using α = 0.05, a power of 95%, and effect size 0.5 based on 

a disaster nursing simulation for nursing students developed 

by Park [13]. To account for a 20% dropout rate, 78 partici-

pants were planned to be recruited. No participant dropped 

out of the study.

Data were collected by researchers after explaining the 

purpose and process of the study to the participants. All the 

students in the four-year nursing program were informed 

that participation was voluntary, and that they would not be 

penalized in any way if they choose not to participate in this 

study or to withdraw. Among them only the students who 

consented to participate were included in the study. Personal 

information of participants was stored on a password-pro-

tected computer system. 

3. Materials and outcome measures

1) Disaster preparedness

An outbreak of infectious diseases is a disaster situation, 
which consumes massive resources, exceeding the capacity 

of healthcare system in community. To maintain the best re-

siliency of community, disaster preparedness is one of the 

key capacities. To measure disaster preparedness, we used 

the instrument of Park [13], who improved a 26-item Disas-

ter Readiness Scale originally developed by Huh and Kang 

[21] to investigate the effects of a disaster nursing training 

program for nursing students using small-group case study-

based learning. The instrument consists of six items on di-

saster preparation and eight items on disaster response, as-
sessed on a five-point Likert scale. Cronbach’s α was .88 in 

the study by Park [13] and .91 in this study.

2) Competency in disaster nursing

We used a 26-item Disaster Nursing Ability Instrument 

developed by Park [13] based on the International Council of 

Nurses Framework of Disaster Nursing Competencies. This 

includes ethical and legal practice and responsibility (3 

items), communication and information sharing (4 items), 
education and preparation (4 items), community nursing (4 

items), personal and family care (7 items), psychological 

treatment (3 items), and vulnerable population nursing (1 

item). The instrument uses a five-point scale. Content valid-

Table 1. Study Design: One-Group Time Series Design             (N = 78)

Group Pretest
1st 

intervention
Midtest

2nd 
intervention

Posttest

Exp. T1 X1 T2 X2 T3

Exp. = Experimental group; T1~3 = Disaster preparedness, triage, 
disaster preparation competencies, critical thinking disposition, 
confidence in disaster nursing, willingness, and knowledge about 
COVID-19; X1 = Pre-training education; X2 = Simulation program.
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ity index (CVI) average was .93. Cronbach’s α was .95 in the 

study by Park [13] and .95 in this study.

3) Critical thinking

Critical thinking refers to the personal disposition and 

cognitive drive to judge personal or professional issues based 

on a purpose and to use independent decision-making skills. 

To measure critical thinking, we used Yoon’s Critical Think-

ing Disposition instrument developed by Yoon [22] to mea-

sure critical thinking disposition in nursing students. The in-

strument consists of 27 questions in total, assessed on a 

five-point Likert scale. Higher total scores indicate better 

critical thinking ability [22]. Cronbach’s α was .84 in the 

original study and .92 in this study.

4) Confidence in disaster nursing

With reference to the Korean Accreditation Board of 

Nursing Education’s standards for simulation practice, we 

measured confidence in disaster nursing using a single item, 
scored out of 10 points, developed by Park [13].

5) Triage

We used disaster triage score developed by Park [13], 
based on the Simple Triage and Rapid Transport system with 

reference to the triage scenarios used in the expert track of 

emergency medicine for international disasters curriculum 

[23]. Its CVI was 0.96 in a previous study [15].

6) Knowledge of COVID-19

We measured knowledge of COVID-19 using a dichoto-

mous scale with nine items extracted from a WHO question 

and answer survey [24]. Nine items addressed knowledge of 

the clinical presentation of COVID-19. Participants could an-

swer “yes” or “no”. Correct answers were assigned 1 point. 

7) Willingness to participate in the disaster response

We used a dichotomous scale (“yes” or “no”) to measure 

participants’ willingness to participate in the disaster response 

after the infectious disease disaster simulation training.

4. Ethical considerations

This study was performed after receiving approval from 

Kyung Hee University institutional review board (KH-

SIRB-20-238). Before participation, the students listened to 

an explanation of the study and gave their voluntary consent 

to participate. Participants were informed that they would 

suffer no disadvantages for participating, refusing to partici-

pate, or withdrawing from the study, and that they could 

leave the study at any time.

5. Intervention

1) Development of the scenarios

The Jeffries simulation model was used as the framework 

for designing, performing, and evaluating a safe and effective 

simulation for nursing education. The main components of 

this model are teacher, student, educational practices, simu-

lation design characteristics, and educational evaluation [17]. 

In this study, instructor and student preparation comprised 

the program preparation step in the development of the di-

saster nursing simulation. The infectious disease disaster 

nursing simulation scenario was designed considering the 

educational practices of the four fundamental concepts sug-

gested by the Jeffries simulation model. This study evaluated 

participants’ confidence and critical thinking abilities, as well 

as the effects of disaster preparedness and competency by 

applying the developed scenario. 

To design the simulation scenario program, it was neces-

sary to set clear learning objectives and consider fidelity, 
complexity, cues, and debriefing. To ensure fidelity to actual 

experience, the simulated environment was designed to be 

similar to infectious disease disaster environment. The sce-

nario consisted of three timelines for complexity: immediate 

response, referral to hospital, and rehabilitation center. In the 

beginning of practice, information about the background of 

the module was offered to participants for cues. Researchers 

informed students about the goal of the scenes in a clear tone 

prior to each session. After the practice, students were de-

briefed to reflect on it and share their ideas based on the 

Jeffries simulation model [17]. Because this practical exercise 

was conducted in the context of community nursing studies, 



652

https://jkan.or.kr

Hwang, Won Ju · Lee, Jungyeon

https://doi.org/10.4040/jkan.21164

it began with the scenario of a family nurse visiting a 

five-person family. To recreate a vivid family nursing sce-

nario, a practical room was prepared to resemble the setting 

of a family home. Of the five characters, one person was 

played by a professionally trained standardized patient, and 

two roles were fulfilled by patient simulators; a realistic adult 

simulation manikin and a low fidelity baby doll. As prior re-

searches reported that using students as standardized pa-

tients improves overall self-confidence and satisfaction of 

learners, two people were played by trained student stan-

dardized patients, who were recruited from another class [25]. 

Participants were provided with a bag containing items re-

quired for the family nursing practical exercise. Before the 

start of the program, participants completed their responses 

to the first round of questionnaires and participated in 

pre-training about pandemic response and disaster nursing. 

After pre-training, participants completed their responses to 

the second round of questionnaires, and the instructor gave 

the participants a brief explanation of the scenario. The sim-

ulation was performed in groups of two to three people and 

lasted around 40 minutes. There were three scenarios in to-

tal, and all participants experienced all three scenarios. After 

the end of each scenario, participants listened to the instruc-

tor’s directions and received a brief explanation before mov-

ing onto the next stage. After simulation training, there was 

a 15-minute group debriefing session for the participants to 

share their opinions on strengths, weaknesses, and opportu-

nities for improvement. Finally, participants completed the 

third round of questionnaires.

2) Program design process: contents of the scenario

The setting for the scenarios was as follows: a family was 

receiving home care visits because they were economically 

vulnerable, and their health was at risk. This family had vis-

ited relatives living in the “X” region seven days ago, and 

now the “X” region is experiencing a COVID-19 outbreak. 

The family had reported that their relatives had presented 

with coughing and phlegm during their visit (Table 2).

In the first scenario, participants visited the home where 

the five family members were lying down. Unlike the grand-

mother/60 and daughter/3, the grandfather/71 and mother/35 

both looked acutely ill and showed respiratory distress (Fig-

ure 1). Participants, as home visitation nurses, could acquire 

information about the family’s symptoms and basic health 

(vital signs, oxygen saturation, blood glucose, pain presenta-

tion, and so on) on site. Participants could also learn about 

the family’s history of travel to the affected region. The fa-

ther/40 was lying in the middle of the living room. If partici-

pants did not examine the father, the grandmother (stan-

dardized patient) provided a hint, saying, “My son has just 

been sleeping since yesterday evening”. Participants who no-

ticed that the father showed impaired consciousness could 

perform a rapid assessment. Next, participants could recog-

nize that several family members required emergency treat-

ments, and could activate an emergency disaster medicine 

system by calling 119 (the emergency services number in 

South Korea) for linkage to a hospital. If participants called 

119, the instructor performed the role of a 119 operator. 

Participants could inform 119 of the family’s health informa-

Table 2. Program Design and Learning Objectives of the Disaster Simulation Program

Scenario Contents of the scenario Aims of practice

First Home visit for five members of family.
Students can find out their recent travel history to determine 
where the emerging infectious disease outbreak happened. 

Learning immediate response to emerging infectious diseases
Activating disaster system by calling 119

Second Referring patients to the ER.
Students can decide the priority of limited isolation rooms and 
handover patients to the ER accordingly.

Students can explain the situation to the other family members.

Performing triage and isolating patients adequately
Handing over patient information to the ER

Third Follow up visit for the family.
Students can evaluate the socio-economic status of the subjects.
Students perform a psychological assessment of the subjects. 

Rehabilitation after self-isolation
Knowing how to use social resources

119 = Emergency call center; ER = Emergency room.
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tion and travel history. Because the family had visited a re-

gion affected by an infectious disease and showed respiratory 

symptoms and fever, participants should suspect a novel in-

fectious disease. Here, participants could recognize the need 

for isolated transport.

In the second scenario, participants arrived in front of an 

emergency medical center with the family. Considering the 

family’s respiratory symptoms, fever, and recent travel his-

tory, they require admission to the isolation area of the 

emergency department (ED). Participants could recognize 

this and hand the relevant facts and patient information to 

the ED. The ED isolation wards had limited resources due to 

a lack of beds. Therefore, participants needed to decide 

which family members were most critical, and relay the 

same to the ED nurse. After handing father/40, mother/35, 
and grandfather/71 to the ED, as soon as participants turned 

around, the daughter/3, who was previously symptomless, 
would begin coughing. Participants should be able to cope 

with this sudden turn of events. Since the daughter was not 

critical, she could be investigated at the screening clinic and 

discharged. Participants could send grandmother/60 home as 

well, after explaining that she must self-isolate at home with 

the daughter until they receive the COVID-19 test results.

In the third scenario, participants performed a follow-up 

visit three weeks later. The family members (mother/35, 
grandfather/71, and father/40) would have been confirmed to 

have contracted COVID-19, and would have received treat-

ment at the hospital. Participants could check their health 

and verify whether they were experiencing any symptoms, 
including both representative symptoms of COVID-19, such 

as respiratory symptoms or fever, as well as other physical 

or psychological symptoms. In this process, participants 

could provide emotional support by listening closely and em-

pathizing with the family’s statements. If necessary, partici-

pants could encourage the family to use mental health facili-

ties to address any psychological trauma after the disease. 

As misinformation in a disease-disaster situation can impair 

logical judgement and increase stress, participants could 

correct any misunderstandings about the infectious disease. 

Later, the family’s socio-economic status and chronic dis-

ease management could be examined, since these can be 

overlooked in a disaster. The participants could then plan 

linkages with further resources if necessary.

6. Data analysis

SPSS 26.0 (IBM Corp., Armonk, NY, USA) was used for 

High fever, cough, chest pain
with respiratory distress.

Having febrile sense since yesterday with cough,
rhinorrhea, shortness of breath.

Drowsiness with fever. No response to pain stimuli.
Last normal time: 10PM, yesterday.

No complaints of fever, respiratory symptoms.

No complaints except mild cough.

Grandfather
/71

Grandmother
/60

Father
/40

Mother
/35

Daughter
/3

Figure 1. A pedigree chart of the subject family.



654

https://jkan.or.kr

Hwang, Won Ju · Lee, Jungyeon

https://doi.org/10.4040/jkan.21164

data analysis. Participants’ general characteristics were an-

alyzed using percentages and frequency. Disaster prepared-

ness, disaster nursing competencies, critical thinking, confi-

dence in disaster nursing, triage score, and knowledge about 

COVID-19 were analyzed using a repeated measures 

ANOVA, and willingness to participate in the disaster re-

sponse was analyzed using a Cochran’s Q test. Additionally, 
post hoc analysis was performed with Fisher’s LSD or Mc-

Nemar test with adjust p-value by Bonferroni- Holm method 

[26,27].

RESULTS

1. General characteristics

The mean age was 22.2 ± 1.20 years. There were 67 

woman students (85.9%) and 11 man students (14.1%). Ex-

cept two of participants, all the other 76 students (97.4%) 

were satisfied with their nursing major. Likewise, 97.4% of 

participants reported that disaster education was needed. 

28.2% of participants had had experiences with a disaster. 

Only 11.5% reported experience with disaster nursing edu-

cation, and 16.7% reported experience with disaster training. 

The participants’ general characteristics can be found in 

Table 3.

2. Effectiveness of the COVID-19 simulation module 

Effectiveness of the COVID-19 simulation module on di-

saster preparedness, competencies in disaster nursing, con-

fidence in disaster nursing, triage score and critical thinking 

was assessed by using repeated measured ANOVA. Willing-

ness to participate in disaster response was analysed by us-

ing Cochran’s Q test (Table 4). Disaster preparedness 

showed a statistically significant improvement (F = 65.60, 
p < .001), with significant differences observed between the 

pretest and midtest (p < .001) and between the midtest and 

posttest (p < .001). Disaster nursing competencies improved 

significantly as well (F = 44.09, p < .001), with higher scores 

in the midtest compared to the pretest (p < .001), and in the 

posttest compared to the midtest (p < .001). Confidence in di-

saster nursing also increased (F = 37.80, p < .001), with sig-

nificantly higher scores in the midtest compared the pretest 

(p = .024); although the scores in the posttest were not sig-

nificantly higher than in the midtest, there was a trend-level 

increase (p = .079).

There was a significant increase in terms of the ratio of 

participants who reported willingness to participate in disas-

ter response, with 46 persons (59.0%) responding positively 

in the pretest, 56 persons (71.8%) responding positively in 

the midtest, and 69 persons (88.5%) responding positively in 

the posttest (χ2 = 15.35, p < .001). There was no significant 

difference between the posttest and the midtest (χ2 = 5.33 

p = .057), the midtest and the pretest (χ2 = 2.03, p = .462) 

(Table 4).

Critical thinking did not show any significant differences 

Table 3. General Characteristics of Participants                       (N = 78)

Characteristics
M ± SD or  

n (%)

Age (yr) 22.2 ± 1.20

Gender

    Woman 67 (85.9)

    Man 11 (14.1)

Grades

    > 4.0 1 (1.3)

    3.5~4.0 28 (35.9)

    3.0~3.5 40 (51.3)

    < 3.0 9 (11.5)

Satisfaction of major in nursing

    Very satisfied 42 (53.8)

    Satisfied 34 (43.6)

    Unsatisfied 2 (2.6)

Satisfaction of practice

    Very satisfied 30 (38.5)

    Satisfied 44 (56.4)

    Unsatisfied 4 (5.1)

Needs of disaster education

    Yes 76 (97.4)

    No 2 (2.6)

Experience of disaster

    Yes 22 (28.2)

    No 56 (71.8)

Experience of education in disaster nursing in the past

    Yes 9 (11.5)

    No 69 (88.5)

Experience of disaster drill in the past

    Yes 13 (16.7)

    No 65 (83.3)

M = Mean; SD = Standard deviation.
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between time points (F = 0.25, p = .777). Triage scores 

(F = 0.14, p = .868) and knowledge of COVID-19 (F = 0.33, 
p = .719) showed no significant differences between time 

points. All data with disaster preparedness, disaster nursing 

competencies, critical thinking conformed to a normal distri-

bution. Triage score, confidence in disaster nursing, willing-

ness to participate in disaster didn’t conform to a normal 

distribution [28]. 

DISCUSSION

This study aimed to develop and test the effectiveness of a 

novel infectious disease disaster simulation module to train 

nursing students to better prepare for such occurrences in 

the future. In Jeffries simulation model, they suggest to eval-

uate knowledge, skill performance, learner satisfaction, crit-
ical thinking and self-confidence as outcomes [17]. To this 

end, we analyzed the effects of the simulation model on 

nursing students’ critical thinking disposition, disaster pre-

paredness, triage, disaster nursing competencies, confidence 

in disaster nursing, willingness to participate in the disaster 

response, and knowledge about COVID-19.

Disaster preparedness showed significant improvements 

after pre-training and after simulation training in this study. 

This supports the results of several prior studies that re-

ported increased confidence and disaster preparedness 

among nurses following disaster preparation training. In one 

study that implemented a disaster preparation simulation for 

90 nursing college students, 95% of participants reported an 

improvement in their ability to cope with a disaster [12]. In 

another study of nursing college students in Indonesia, im-

proved disaster preparedness, triage, and initial disaster re-

sponse competency were reported after a disaster simulation 

program [29].

Competency in disaster nursing also showed a significant 

increase at each time point (F = 44.09, p < .001). According 

to a previous study, disaster nursing competency is positively 

affected by actual disaster experience. Satoh et al. [30] re-

ported that nursing students with experience of a disaster 

nursing program showed significantly better disaster nursing 

competency, disaster nursing knowledge, understanding of 

their role in the disaster response, and teamwork, compared 

to those without this experience, at the site of the Fukamoto 

earthquake in Japan in 2016.

Confidence in disaster nursing improved significantly after 

the program, especially after pre-training. The improvement 

after simulation training compared to after pre-training was 

not statistically significant, but there was a trend-level im-

provement. This is consistent with a study by Jung et al. [3], 
in which confidence in disaster nursing improved after 

nurses participated in a disaster nursing convergence pro-

gram. Cant and Cooper [31] reviewed 12 studies on simula-

Table 4. Evaluation of the Educational Program Application for Simulation Practice

Outcomes
T1 T2 T3

F or χ2 p
T3-T2 T2-T1

M ± SD or n (%) M ± SD or n (%) M ± SD or n (%) MD or χ2 MD or χ2

Disaster preparedness 38.44 ± 8.46a 47.04 ± 7.47b 52.19 ± 7.10c 65.60 < .001 5.15* 8.60**

Competency in disaster nursing 79.35 ± 15.46a 90.60 ± 13.99b 100.55 ± 13.06c 44.09 < .001 9.95** 11.26**

Confidence in disaster nursing 3.79 ± 1.83a 6.04 ± 8.34b 6.29 ± 1.75b 37.80 < .001 0.26 2.24*

Critical thinking 79.35 ± 15.46a 90.60 ± 13.99a 100.55 ± 13.06a 0.25 .777 1.42 - 0.65

Triage score 2.51 ± 1.14a 2.62 ± 1.12a 2.58 ± 1.28a 0.14 .868 – 0.04 0.10

Knowledge of COVID-19 8.51 ± 0.70a 8.41 ± 1.26a 8.44 ± 0.75a 0.33 .719 0.03 – 0.10

Willingness to participate in disaster nursing†

    Yes 46 (59.0)a 56 (71.8)ab 69 (88.5)b 15.35†† < .001 5.33 2.03

    No 32 (41.0) 22 (28.2) 9 (11.5)

M = Mean; MD = Mean difference; T1 = Pretest; T2 = Midtest; T3 = Posttest; SD =Standard deviation. 
*p < .05, **p < .001. 
†p-value was calculated by Cochran Q test. Post hoc was performed with Fisher’s Least Significant Difference (LSD) and McNemar’s test; 
††Subgroup analysis was performed for “willingness to participate in disaster nursing” using a χ2 test.
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tion-based learning in nursing, and found that it improved 

learners’ confidence, critical thinking ability, and knowledge 

in six of these studies, which corroborates our findings.

In the present study, the ratio of participants who reported 

willingness to participate in the disaster response increased 

significantly, from 46 persons (59.0%) before pre-training, 
to 56 persons (71.8%) after pre-training, and 69 persons 

(88.5%) after simulation training. This is in agreement with 

previous studies, including one study by Jeffries [17] in which 

students participated in a disaster simulation based on a sim-

ulation model; in a subsequent in-depth interview, the stu-

dents reported a desire to participate in disaster rescue ac-

tivities [32]. Another previous study had found that experi-

ence with disaster preparation training or disaster education 

not only significantly improved willingness to participate in 

disaster response, but also fostered the will of healthcare 

workers to protect civilians from the hazardous circum-

stances of a disaster [33].

Even among clinical nurses, willingness to participate in 

disaster response has been reported to increase with expe-

rience. This is consistent with previous results showing that 

increased experience of disasters or disaster training is as-

sociated with increased confidence and willingness to partic-

ipate in disaster response [34]. One study also reported that 

trained medical personnel experience less fear about expo-

sure to hazards in disaster situations [35]. These results 

demonstrate that disaster nursing simulation improves com-

petency in disaster nursing and disaster preparedness, lead-

ing to improvements in confidence in disaster nursing and 

willingness to participate in the disaster response [12,29,36]. 

Therefore, high-fidelity simulation-based programs for 

nursing students can help nurses who can lead the field re-

sponse to disasters—a frontline role that demands diverse 

competencies.

On the other hand, even after the intervention, this study 

did not show any significant changes in the participants’ 

critical thinking ability, which matches findings from some 

earlier studies. In a study by Chae and Choi [37], no differ-

ences in critical thinking disposition were observed even af-

ter administering a simulation program, which the authors 

attributed to lack of implementation time studies using multi-

mode simulation [38], high-fidelity simulation [39], and sim-

ulation convergence programs [3] which have likewise re-

ported no significant effects on critical thinking.

Contrastingly, other studies have reported that simulation 

programs have had positive effects on critical thinking 

[16,40-42]. In particular, Al Gharibi and Arulappan [43] re-

ported that students who experienced three simulation ses-

sions showed better critical thinking disposition than students 

who experienced only one simulation session. As explained 

by Brown and Chronister [44]—whose study reported no 

significant change in critical thinking after only 30 minutes 

of high-fidelity simulation—critical thinking is determined by 

an individual’s learning habits, motivation, basic knowledge, 
logical ability, and social characteristics. It is a unique trait of 

individuals that is not easily changed [45]. These observa-

tions support the claims of Chae and Choi [37] and Al 

Gharibi and Arulappan [43] that a curriculum of simulation 

with sufficient duration is required to significantly improve 

critical thinking. Thus, when interpreting the results of the 

present study, it is important to consider that only a single 

three-hour session of the intervention was administered.

In terms of triage, most studies on disaster response and 

preparation training had earlier reported that disaster nurs-

ing simulation programs have a significant effect on triage 

scores. However, because triage requires the ability to make 

rapid judgments in a short time, it is closely related to clini-

cal experience and therefore can be difficult to improve in 

subjects lacking clinical experience. For example, when one 

week of pediatric disaster simulation training was given to 

residents, triage accuracy improved significantly [46]. How-

ever, when Kim and Lee [36] applied disaster simulation 

training for undergraduate students, the triage accuracy was 

26%, which can be considered similar to the present study. 

Moreover, previous studies on triage in simulation training 

focused on multiple casualty incidents, earthquakes, or bio-

chemical terror scenarios, there have been no studies focus-

ing only on disaster pandemics. As such, the lack of effect on 

triage scores in this study are thought to be due to the pro-

gram being limited to the specific disaster of a novel infec-

tious disease and pandemic. Finally, the questionnaire on 

knowledge about COVID-19 was intended to spark partici-
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pants’ interests and spread awareness of COVID-19, which 

was newly emerging when we began the development of this 

program in early 2020, but no significant difference in stu-

dents’ knowledge before and after simulation training has 

been found. Nevertheless, if a more structured questionnaire 

were developed based on the knowledge about COVID-19 

that has been accumulated in the last year, it could be used 

as an introduction to transfer the appropriate knowledge and 

capture students’ attention.

Although this is a valuable study, it still has some limita-

tions. First, because this program was administered to a 

single group of nursing students, there may be difficulties in 

generalizing the program to more participants in the future. 

The study used a one-group pretest and posttest design and 

quasi experimental study. The participants were recruited 

from a university, which making it difficult to completely 

eliminate selection bias. It is also difficult to eliminate the 

maturation effect due to pre-training. As it is difficult to rule 

out effects of history, maturation, and statistical regression, 
nonequivalent control group can be added to improve the re-

search design. Also, by adding serial time series design, we 

can confirm if the testing effects have affected on the re-

sults. Unfortunately, the ongoing COVID-19 pandemic made 

it difficult to recruit a more diverse sample and control group 

due to the constantly changing conditions for practicum 

training in nursing. Thus, further studies are required to de-

velop with control group design. Second, wearing PPE was 

not included in the module for following reasons. Wearing 

PPE was already included as a part of regular courses for 

students not only for participants but all. We thought it was 

not strongly needed to include wearing PPE in the module 

due to time limitations. The scenario was based on a re-

al-live situation which can happen at the very front line in 

the pandemic era. In most disaster situations, responders 

can’t be fully equipped as needed before they seize the 

scene. Finally, the novel infectious disease simulation module 

for disaster nursing used in this study consisted of 

pre-training, followed by a single simulation session lasting 

around three hours. Previous studies on simulation interven-

tions have involved at least three to four sessions and have 

been up to six to eight weeks long or as long as one semes-

ter [43]. As mentioned above, critical thinking didn’t show a 

significant improvement. Several studies reported that simu-

lation programs didn’t significantly affect on critical thinking 

skills [3,37-39,44]. To make a meaningful change of critical 

thinking, it requires a long period of time and education [47]. 

Based on all, we suggest to develop an authentic simulation 

module with enough periods of sessions. We need to develop 

sufficient disaster competencies and coping abilities among 

nurses to deal with disasters that could occur at any time in 

the future. We need education that accounts for the unique 

nature of infectious disease disasters, in which medical ser-

vices plays an even more urgent role compared to other 

types of disaster. 

The COVID-19 pandemic has made clear the urgent need 

for an information technology environment in the event of 

persistent infectious disease outbreaks. If these types of 

simulation scenarios were developed and provided in virtual 

reality, we expect that it would be an even more effective 

educational tool, given the nature of infectious disease disas-

ters [48]. On the other hand, in-depth interviews revealed 

that these simulations induced strong interest and engage-

ment in learning for students. In addition, future research on 

developing disaster nursing simulation education is needed. 

CONCLUSION

This study showed that a simulation training program for 

the emerging pandemic crisis (COVID-19) positive affected 

nursing students’ disaster preparedness, disaster nursing 

competency, and confidence in disaster nursing. In a disaster, 
which is an urgent, critical situation demanding complex 

competencies, nurses are the ideal group to lead on the 

frontline with diverse competencies, confidence, and willing-

ness to participate in disaster response. Simulation programs 

can help nursing students to improve their disaster compe-

tencies to prevent issues in providing healthcare in low-re-

sources settings, combating the global burden of disease, 
considering the health implications of migration and displace-

ment, and advocating for human rights. Based on our find-

ings, we make the following suggestions. Future studies 

should develop a high-fidelity program and administer it to a 
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larger group of nursing students and medical personnel to 

extend the study implication. As such, we hope that this 

study will help nursing students and medical personnel deal 

with infectious disease disasters that they face in community 

nursing practice in the future.
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