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Abstract: Nurses in disaster response require comprehensive understanding, training, and collaboration 

among educators, researchers, and practitioners to overcome challenges and improve their capabilities. This 

study evaluates the impact of simulation-based training on improving nursing studentsʹ knowledge and 

performance in crisis management and triage during mass casualty incidents in Saudi Arabia, aiming to 

enhance existing protocols in disaster management. This quantitative interventional pre-post study aimed to 

assess the impact of a training intervention on the disaster nursing skills of nursing students at Taif University 

in Saudi Arabia. The study involved a random sample of 101 nursing students and utilized a realistic train 

accident simulation with a response team comprising healthcare professionals and emergency specialists. A 

detailed questionnaire was used to measure emergency management skills and knowledge, and pre-test and 

post-test evaluations were conducted. Data analysis was performed using SPSS, and the study was conducted 

on a voluntary basis with necessary approvals obtained. The findings have the potential to enhance disaster 

management protocols and improve the preparedness of nursing professionals in Saudi Arabia. The posttest 

analysis revealed that a significant portion of participants achieved excellent, very good, and good levels of 

performance, indicating the effectiveness of the training program. In contrast, the pretest grades showed a 

higher percentage of participants receiving fail level grades, highlighting the need for improvement prior to 

the training intervention. This study highlights the importance of comprehensive training and education in 

disaster nursing for improving emergency response and patient outcomes. 

Keywords: simulation-based training; disaster triage; nursing education; mass casualty incident; medical 

education 

 

1. Introduction 

Nurses hold a pivotal role in disaster response, necessitating a comprehensive understanding of 

typical disaster patterns. The discipline of disaster nursing aims to offer patient care to affected 

populations while also participating in disaster planning and preparedness at all levels. One study 

conducted on nurses dispatched to the Yaʹan earthquake in 2013 underscored the necessity for well-

articulated disaster plans and emergency in-service education [1] .Research conducted in Saudi 

Arabia revealed that emergency nurses often lack the required knowledge concerning disaster 

planning and management[1]. To enhance their disaster response capabilities, the study participants 

suggested three key training initiatives. However, nurses often encounter several challenges in the 

field of disaster nursing. These include a lack of preparedness, inadequate formal education, 

insufficient research, ethical and legal dilemmas, and lack of exposure to disaster situations. 

Therefore, to foster growth in disaster nursing, concerted efforts from educators, researchers, and 

practitioners are essential [2–6] . 

It is recommended that nursing programs incorporate disaster nursing components, thereby 

equipping nurses with the necessary skills and knowledge for effective disaster response and patient 

care [7] . Well-prepared nurses can significantly mitigate the adverse impacts of disasters on 

communities [8]. By participating in educational programs and disaster response exercises, nurses 
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can acquire expertise and competence in managing catastrophic situations [9] . The use of simulated 

drills and exercises, complemented by regular assessments, can significantly enhance nursing skills. 

A solid understanding of the core principles of crisis management is crucial for nurses to perform 

effectively during catastrophic events [9–11] .Despite a growing need for disaster preparedness and 

healthcare responders in Saudi Arabia, there remains a significant gap in education and training in 

this sector [12]. A study conducted in the region identified incident management systems, disaster 

triage, and disaster drills as essential elements of education and training for emergency nurses, 

especially those with less than three years of experience [13–15]. 

Disaster triage pertains to the process of prioritizing medical care for the ill and injured during 

a disaster situation [13,16,17]. It involves segregating patients according to their medical needs and 

is generally carried out in three stages: at the disaster scene, during transit to a medical facility, and 

upon arrival at the hospital [16,18,19]. Triage categories typically encompass emergency, urgent, non-

urgent, and dying or deceased [20] . The nurse assigned to triage plays a vital role in categorizing 

patients based on their medical priority, necessitating the possession of appropriate knowledge and 

skills[21–23] .Simulation training methods, such as tabletop exercises, can aid in enhancing the 

clinical decision-making skills of nursing students [21,24]. These exercises, which can range from 

simple to more complex scenarios, involve reviewing operational plans, identifying potential areas 

of improvement, and promoting constructive dialogue [6,25]. 

In the context of Saudi Arabia, disaster preparedness studies tend to focus on (a) general 

preparedness assessment, (b) core competencies, and (c) disaster planning [26–31] . However, these 

studies have a limited scope, particularly in the realms of education and training. The current 

methodologies for preparing nursing professionals in Saudi Arabia are deemed insufficient, with a 

notable lack of disaster drills, especially simulation exercises, being a key shortcoming in the 

education and training of emergency nurses [20,30–33]. The primary objective of this study is to 

evaluate the efficacy of simulation-based training in improving nursing studentsʹ knowledge and 

performance in crisis management and triage during mass casualty incidents. The study will employ 

a scenario based on a mass casualty event with the aim of identifying gaps and challenges, and 

consequently enhancing the existing protocols in disaster management. 

2. Materials and Methods 

Detailed Research Design and Procedure 

The research study was designed to be a quantitative interventional pre-post study, the purpose 

of which was to understand the impact of a training intervention on the disaster nursing skills of 

students at the College of Nursing, Taif University, located in Saudi Arabia. The selection of 

participants involved a random sampling of 101 nursing students from a total pool of 135 students, 

done with the help of the Open Epi sample calculation program, ensuring a confidence level of 95% 

for the study. The participants were all sixth-level nursing students who agreed to be a part of the 

study voluntarily. It was essential that they completed both the pre- and post-test evaluations as part 

of the study protocol. 

The simulation that was used for this study was carefully designed to reflect a realistic disaster 

scenario, which involved a train accident with 80 passengers needing immediate triage and 

transportation. The response team for this simulated disaster was made up of ten nurses, five doctors, 

and ten paramedics, all of whom were led by an emergency and disaster specialist. The response 

team was well-equipped with all the necessary tools required for triage, transport, and disability 

assistance. Additional support was provided by several other hospitals that made 30 ambulances 

available for the exercise. The simulation also included law enforcement personnel to maintain 

security, creating a realistic disaster response scenario. 

The research study made use of a detailed questionnaire to measure the emergency management 

skills and efficiency of the nursing students. The questionnaire was designed based on a Five-Point 

Likert Scale and was divided into three parts: socio-demographic characteristics of the students, their 

knowledge related to managing Mass Casualty Incidents (MCI), and a simulated MCI. The third part 

of the questionnaire presented the students with scenarios that required them to triage patients based 

on various medical conditions and vital signs. In terms of data collection, a pre-test and post-test 

system was used to evaluate the knowledge and understanding of the students both before and after 

the training intervention. The pre-test served as a benchmark to measure the initial knowledge levels 
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of the students, while the post-test was designed to measure the effectiveness of the training 

intervention. 

Elaborate Simulation Setup 

The simulation setup for the study was complex and involved the use of three whiteboards, each 

representing different aspects of the disaster scenario. To maintain student anonymity during the 

pre- and post-event questionnaires, each student was assigned a unique serial number. The first 

whiteboard was used to represent the external area of the simulated event. It included representations 

of journalists, police, and civil defense patrols to create a realistic external environment of a real 

disaster. The second whiteboard was designed to depict the triage and transport section of the 

disaster response scenario. It included representations of ambulances, medical staff, and patient cards 

for the triage process. The third whiteboard represented the lecture room. This is where students 

were introduced to the study topic, assessed using the barcode system, and given a post-test to 

evaluate their understanding of the material covered. 

The simulation was conducted over two consecutive days, with separate groups attending each 

day. Attendance was recorded, and serial numbers were assigned before each session. The collected 

data was analyzed using the Statistical Package for the Social Sciences (SPSS), version 29. Descriptive 

analysis and Paired Sample T-Test were used to understand the data and identify any significant 

differences. A P-value of ≤0.05 was considered statistically significant. The study was completely 

voluntary, and students could withdraw at any stage. Permissions to use the scales were obtained 

from the original authors, and the study was approved by the Institutional Review Board (IRB). There 

were no expected risks, costs, or payments associated with participation in the research project. 

3. Results 

The participants are fairly evenly distributed in terms of gender, with males making up 50.4% 

(62) and females 49.6% (61) of the total. When it comes to clinical experience, a majority of the 

participants, 59.3% (73), have had some form of experience, while 40.7% (50) have not. The table also 

breaks down the specific training courses related to triage or Rapid Response (RR) procedures that 

the participants have undergone. The most common of these is Basic Life Support (BLS) with 59.3% 

(73) of participants having this training. Only a small percentage of participants have taken Advanced 

Cardiac Life Support (ACLS) at 1.6% (2) or Advanced Trauma Life Support (ATLS) and Advanced 

Trauma Care for Nurses (ATCN) at 2.4% (3). Meanwhile, 36.6% (45) of participants have not 

undergone any of these training courses (Table 1). 

Table 1. Distribution of Personal data For Students (n=123). 

Variable No % 

Gender   

Male 62 50.4 

Female 61 49.6 

Clinical Experience   

Yes 73 59.3 

No 50 40.7 

Training courses related to triage or RR 

procedures 
  

BLS 73 59.3 

ACLS 2 1.6 

ATLS, ATCN 3 2.4 

None 45 36.6 

 

The total score, the mean (M) score reduced from 31.47 in the pre-test to 27.52 in the post-test, 

while the standard deviation (S.D) also decreased from 10.76 to 8.03. In the category of ʹRedʹ, the 
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mean score decreased from 3.36 (pre-test) to 2.66 (post-test), and the standard deviation also reduced 

from 1.39 to 1.16. For the ʹGreenʹ category, the average score remained nearly the same, from 2.46 in 

the pre-test to 2.5 in the post-test, with a slight decrease in the standard deviation from 1.73 to 1.58. 

The ʹYellowʹ category witnessed a decrease in the mean score from 2.96 (pre-test) to 2.52 (post-test), 

while the standard deviation marginally increased from 2.46 to 2.51. Lastly, the ʹBlackʹ category 

showed a slight decrease in the mean score from 4.26 (pre-test) to 4.14 (post-test), with an increase in 

the standard deviation from 1.77 to 1.88 (Table 2). 

Table 2. Cross tab indicating pre and post-tragic band (N = 123). 

Variable Pre-test Post-test 

 M S.D M S.D 

1 Total score 31.47 10.76 27.52 8.03 

2 Red 3.36 1.39 2.66 1.16 

3 Green 2.46 1.73 2.5 1.58 

4 Yellow 2.96 2.46 2.52 2.51 

5 Black 4.26 1.77 4.14 1.88 

Posttest grades level excellent (f = 17, % = 13.8), very good (f = 20, % = 16.3), good (f = 23, % = 

18.7), pass (f = 22, % = 17.9), and fail (f = 41, % = 33.3), and Pretest grades level excellent (f = 3, % = 2.4), 

very good (f = 12, % = 9.8), good (f = 18, % = 14.6), pass (f = 25, % = 20.8), and fail (f = 65, % = 52.8) Table 

3. 

Table 3. Distribution of Knowledge Level related to Mass Casualty Incident ( MCI). 

 
Pretest Posttest 

X2 P.value 
No % No % 

PRE-TEST GRADE 

LEVEL 
      

Excellent 3 2.4 17 13.8 

18.03 0.001* 

Very good 12 9.8 20 16.3 

Good 18 14.6 23 18.7 

Pass 25 20.3 22 17.9 

Fail 65 52.8 41 33.3 

- Chi square test for qualitative data between the two groups *Statistically Significant difference at P. 

value <0.01*. 

The majority of the Knowledge item related to Mass Casualty Incident pretest and posttest (MCI) 

represent (13.8%,16.3%, 18.7%,20.3%, 52.8%) (Excellent, very good, Good, Pass, Fail), respectively 

(Figure 1). 
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Figure 1. Grade level of students pretest and posttest. 

The pre-test means of item related to Mass Casualty Incident ( MCI)knowledge M± SD mean 

score was (3.55+0.94, 3.52+0.95, 3.5+1.02, 3.43+0.98, 3.42+0.89, 3.06+0.95, 3.04+1.02, 2.8+0.91, 2.63+0.94, 

2.48+0.88, 2.36+0.78) respectively while after training posttest mean of item related to Mass Casualty 

Incident ( MCI) knowledge M± SD mean score was (3.58+2.27, 4.27+1.77, 2.56+2.51, 

3.62+2.25c2.97+2.47, 3.7+2.2, 4.11+1.71, 2.93+2.47, 1.83+2.42, 1.91+2.44, 1.91+2.44) respectively ( Table 

4). 

Table 4. Mean Distribution of in Pre and Post-Knowledge item related to Mass Casualty Incident 

(MCI). 

Items 

Pre Post 

Mean+SD Mean+SD 

I Know the Mass causality disaster START & SALT triage algorithm sequence 3.55+0.94 3.58+2.27 

I can prioritize sorting and assessing patient based on SALT tool 3.52+0.95 4.27+1.77 

I can describes the four Phase of Disaster Management 3.5+1.02 2.56+2.51 

I can identify Mass casualty & Multicausality 3.43+0.98 3.62+2.25 

I can able to demonstrate how the mass casualty triage protocol is used during 

disasters 
3.42+0.89 2.97+2.47 

I am able to do a high-level description of disaster events 3.06+0.95 3.7+2.2 

I can explain the difference between the objectives of Emergency triage and 

disaster triage 
3.04+1.02 4.11+1.71 

I am able to assess the disaster 2.8+0.91 2.93+2.47 

I can prioritize patients to achieve maximum survival 2.63+0.94 1.83+2.42 

I can identify potential disaster risks to myself and others 2.48+0.88 1.91+2.44 

I can recognize the disaster 2.36+0.78 1.91+2.44 
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There was No significant correlation between Knowledge items related to Mass Casualty 

Incident (MCI) related to reflects the Mass Casualty (r = –.004, N = 123, p =0.968, Tow-tailed) Pertest 

education But There was a significant Positive correlation Posttest education. The scatterplot shows 

that the data points are reasonably well distributed along the regression line, in a linear relationship 

with no outliers (Table 5). 

Table 5. Correlation Co-efficient Between Knowledge Score related to Mass Casualty Incident (MCI) 

and reflects Score the Mass Casualty Incident (MCI). 

Correlation 

Knowledge item related to Mass Casualty Incident ( MCI) 

R P 

Pertest -0.004 0.968 

Posttest 0.221 0.019* 

*Statistically Significant Correlation at P. value <0.05. 

There is statistical significant correlation between yellow post and black post, yellow pre p. value 

(.223* and .219*) and was statistical significant correlation between Green pre and post (.299**) Black 

post, Red post and Green post(.264**, .302**) (Table 6). 

Table 6. Comparison of dependent variables between the types of triage per and post (N = 123). 
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Red post 1 
       

Red pre 0.139 1 
      

Green post 0.082 -0.158 1 
     

Green pre 0.005 -0.032 .299** 1 
    

Yellow post 0.142 -0.010 .223* 0.056 1 
   

Yellow pre 0.066 0.136 0.051 -0.124 0.139 1 
  

Black pre -0.107 -0.056 -0.019 -0.009 -0.112 0.025 1 
 

Black post .264** 0.000 .302** 0.05 .219* 0.141 -0.066 1 

4. Discussion 

In high-stakes situations like catastrophic disasters, where split-second decisions can mean the 

difference between life and death, the importance of diligence, skill, and quick thinking cannot be 

overstated. Practice plays a crucial role in developing practitioners who can excel in such critical 

moments. Since disasters are inevitable, being prepared is essential for effective disaster 

management. Nursing educators and numerous national and international nursing organizations 

have recognized the significance of this aspect and have worked towards incorporating it into the 

curriculum by identifying a set of optimal competencies [25,34,35]. The aim of this study was to assess 

the impact of a training intervention on disaster nursing students, with the goal of better preparing 

them for such situations in the future. 

The participant demographics and training background were characterized by a fairly equal 

distribution of gender, with males comprising 50.4% (62 individuals) and females accounting for 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 September 2023                   doi:10.20944/preprints202309.0010.v1

https://doi.org/10.20944/preprints202309.0010.v1


 7 

 

49.6% (61 individuals) of the total sample. This study presents a notable departure from previous 

research in Saudi Arabia, where the majority of participants were female nurses. In contrast, this 

study observed an equal number of male and female student nurses at Taif University. This finding 

highlights a shift in participant demographics and underscores the importance of inclusivity in 

research to capture a more comprehensive understanding of the nursing profession and healthcare 

landscape. The majority of participants (59.3%, 73 individuals) had prior clinical experience, while 

40.7% (50 individuals) did not. Basic Life Support (BLS) was the most common training course 

completed (59.3%, 73 individuals), followed by a small percentage with advanced training in courses 

such as ACLS, ATLS, and ATCN (1.6%-2.4%, 2-3 individuals). Notably, a significant portion (36.6%, 

45 individuals) had not received any of these specific training courses.These demographics and 

training background variations provide valuable context for understanding the participantsʹ 
preparedness and expertise in the field of triage and Rapid Response procedures. Therefore, 

Considering the diverse backgrounds and previous training experiences of participants, it is essential 

to develop a training program that caters to individual needs [9,13,27]. Customizing the program to 

address specific gaps in knowledge and skills identified through the analysis can help improve 

participantsʹ preparedness in triage and Rapid Response procedures[36].Additionaally, Offer 

advanced training courses like ACLS, ATLS, and ATCN to enhance expertise in managing complex 

situations[37]. Collaborate with healthcare institutions to facilitate access to these courses. 

The analysis of participantsʹ performance in both pretest and post-test assessments revealed a 

decline in mean scores and standard deviations following the training intervention. Overall 

performance showed a decrease, with the average score dropping from 31.47 in the pretest to 27.52 

in the post-test. Specifically, performance in the ʹRedʹ and ʹYellowʹ categories showed a decline, while 

the ʹGreenʹ category remained relatively stable. The ʹBlackʹ category experienced a minor decrease as 

well. These findings underscore the need for additional support and improvement in participantsʹ 
knowledge and skills related to triage and Rapid Response procedures. Therefore, it is crucial for 

nursing schools to enhance nursing studentsʹ understanding and abilities in prioritizing patients 

based on the severity of their condition[38,39]. This can be achieved by providing supplementary 

training, education, resources, and mentorship to help students develop the necessary knowledge 

and skills, ensuring they are well-prepared before entering their careers in hospitals[40,41]. 

Comprehensive education and training should encompass both theoretical and practical aspects, 

with a particular focus on vital skills such as communication and decision-making[13,42,43]. 

The analysis of the participantsʹ posttest grades indicated a significant improvement in 

performance compared to the pretest. The results of the posttest showed that a notable percentage of 

participants achieved higher grades: 13.8% attained an excellent level, 16.3% received a very good 

level, and 18.7% obtained a good level grade, indicating a positive outcome resulting from the 

training intervention. However, a smaller proportion of participants received pass level grades 

(17.9%), while 33.3% obtained a fail level grade, suggesting areas where further improvement may 

be necessary. In the pretest, the distribution of grades was less favorable, with only 2.4% achieving 

an excellent level grade, 9.8% receiving a very good level grade, and 14.6% obtaining a good level 

grade. These findings underscore the effectiveness of the training program in enhancing participantsʹ 
knowledge and performance in triage and Rapid Response procedures. In conclusion, the training 

program has successfully improved participantsʹ understanding and performance in triage and 

Rapid Response procedures[44]. By providing nursing students with training in disaster triage, they 

will be better equipped to handle emergency situations, assess and prioritize patients, make informed 

decisions, communicate effectively with the team, and respond swiftly to critical situations[45,46]. 

Given the importance of training nursing students in the domain of disaster triage and rapid 

response, investing in training will result in tangible benefits by improving emergency response 

capabilities and potentially enhancing patient outcomes[47,48]. 

The analysis of knowledge items pertaining to Mass Casualty Incidents (MCI) demonstrated that 

participantsʹ performance improved following the training intervention. The average scores in the 

posttest were generally higher compared to the scores in the pretest, indicating an enhancement in 

participantsʹ comprehension of concepts related to MCIs. While there was no significant correlation 

observed between knowledge items in the pretest, a significant positive correlation was found 

between posttest education and performance on knowledge items. This suggests that the training 

program had a positive impact on participantsʹ acquisition of knowledge, resulting in improved 
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scores in the posttest. These findings highlight the importance of targeted and focused training 

programs in effectively addressing the complexities and challenges associated with mass casualty 

incidents or disasters. Such training programs enable nursing students to efficiently triage and 

prioritize patients, coordinate resources and personnel, implement effective communication 

strategies, and manage the overall response process[49,50]. Overall, these findings underscore the 

effectiveness of targeted training in enhancing participantsʹ knowledge and performance in topics 

related to MCIs. 

The analysis of correlations among posttest knowledge items revealed noteworthy findings. 

Significant positive correlations were observed between different pairs of items, indicating 

connections between participantsʹ understanding of these concepts. For instance, nursing students 

who performed well on the Yellow Post item also tended to perform well on the Black Post item, 

suggesting a relationship between these two areas of knowledge. Similarly, a positive correlation was 

found between the Yellow Pre and Yellow Post items, indicating that students retained and reinforced 

their knowledge in this specific domain. The correlation between the Green Pre and Green Post items 

indicated consistent improvement in studentsʹ understanding of the Green topic. Furthermore, there 

was a significant positive correlation among the Black Post, Red Post, and Green Post items, 

suggesting shared knowledge or skills across these areas. These findings highlight the interconnected 

nature of the training intervention and its effectiveness in enhancing students’ knowledge across 

various interconnected areas related to Mass Casualty Incidents (MCI) and disaster 

triaging[1,12,28,40]. Additionally, the targeted training approach proved effective in improving 

studentsʹ performance in specific knowledge items pertaining to MCI [9,10,16]. 

5. Limitation 

Limitations exist regarding nursing studentsʹ understanding and competency development in 

tragedy care. The descriptive and post-analysis research design has limitations, and a qualitative 

research design is needed for in-depth understanding. The region students may have limitations in 

understanding the simulation process, which is another limitation. Finally, there is a limitation in 

understanding confounding variables, such as environmental consequences, situational factors, and 

event concerns, which can affect patient care. 

6. Recommendation 

1. Customize the training program to meet individual needs based on participantsʹ diverse 

backgrounds and previous training experiences. 

2. Offer advanced training courses like ACLS, ATLS, and ATCN to enhance expertise in 

managing complex situations. Collaborate with healthcare institutions for access. 

3. Focus on enhancing nursing studentsʹ understanding and abilities in triage, prioritizing 

patients based on severity. Provide supplementary training, resources, and mentorship. 

4. Provide comprehensive education and training in disaster triage, covering both theory and 

practice. Emphasize vital skills such as communication and decision-making. 

5. Invest in disaster triage training for nursing students to improve emergency response 

capabilities and patient outcomes. 

7. Conclusion 

In conclusion, this study emphasizes the importance of diligent preparation and training in 

disaster nursing. Customized training programs and advanced courses can enhance participantsʹ 
preparedness and expertise. Additional support and improvement are needed to enhance 

participantsʹ knowledge and skills. Nursing schools should focus on prioritizing patient care and 

providing comprehensive education and training. The training program effectively improved 

participantsʹ knowledge and performance. Investing in training nursing students in disaster triage 

contributes to improved patient outcomes. Targeted training programs enhance comprehension of 

concepts related to mass casualty incidents (MCI) and disaster triaging. Overall, this study highlights 

the significance of training and education in disaster nursing for improved emergency response and 

patient outcomes. 
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