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Introduction: Due to the importance of medical simulation as part of continuous professional development, we developed 
a specialized 12-month simulation program for Emergency Medical Services (EMS) personnel working at King Abdulaziz Medical 
City (KAMC), aiming to develop and maintain their clinical practice skills for various trauma/medical emergencies. This study, 
therefore, aimed to assess the level of satisfaction and experience with the developed simulation program to guide current and future 
simulation programs designed for EMS personnel.
Methods: A descriptive cross-sectional design was employed where an online survey was distributed to all EMS personnel at KAMC. 
Demographics, professional information, and satisfaction with simulation experience using the validated Satisfaction with Simulation 
Experience Scale (SSES) were collected from all participants. Descriptive and correlation analyses were performed to assess the 
effectiveness of the implemented simulation program.
Results: Of the 71 invited EMS personnel, 63 (88.7%) completed the survey. Most participants were males (88.9%) with less than 
5-year experience (54%). The results showed high mean scores for all scale items, ranging from 4.44 to 4.63 on a scale of 1 to 5, with 
standard deviations ranging from 0.58 to 0.86. The correlation analyses showed no significant associations between demographics and 
professional information with simulation experience and satisfaction level.
Conclusion: These findings suggested that the simulation-based continuing professional development program at KAMC is effective 
in contributing to the professional development and skill enhancement of EMS personnel. Further, larger scale studies are needed to 
assess the effectiveness of simulation programs for EMS personnel.
Keywords: education, training, simulation, prehospital, emergency, ambulance

Introduction
Simulation is considered a broad term used to describe an instructional technique in a variety of disciplines, though its 
definition is up for controversy among educational theorists. As mentioned, there is a wide range of disciplines that use 
simulation as an educational pedagogy.1 Lopreiato et al defined simulation as “an array of structured activities that 
represent actual or potential situations in education and practice”. Indeed, such activities would allow the chance for the 
development and enhancement of knowledge, skills, attitudes and also provide a realistic representation of actual 
situations in a simulated environment.2 Using simulation in medical education has several advantages. First, rather 
than using actual patients, simulation learning expedites the teaching and learning process by using mannequins and 
artificial environments that resemble reality.3 It also eliminates patient risk, enhances teaching and learning experiences, 
and provides an engaging, learner-centered environment.4 The use of simulation is known to improve student confidence 
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while enabling them to acquire skills. For these reasons, using simulation in medical education and continuous 
professional development is considered as an effective educational strategy and, therefore, should be implemented in 
all fields of medicine and healthcare, including emergency medicine and emergency medical care.5

Simulated training is an integral part of paramedic education, regardless of the pathway to registration.6 It aims to 
assess participants’ cognitive abilities by adjusting mannequins settings based on their assessment and management of 
the mannequins they are working with.7 Moreover, simulation is used to build basic psycho-motor abilities at a lower 
cognitive level so that one can become proficient with a process or technique.8 Simulation-based refresher training was 
shown to actively address and improve the lack of exposure to important clinical scenarios, according to a 2017 survey of 
ten Australian and New Zealand ambulance service employers.9 High-quality simulation experiences can help improve 
training and evaluation skills for scenarios that are rarely encountered in clinical practice.9 A clear checklist for 
evaluation, recognizable simulation tools, well-defined learning objectives, and a debriefing session should all be 
included in such experiences.10 The findings of a survey of 389 paramedic programs showed all programs have access 
to simulation tools (often a wide variety of them), meaning that Emergency Medical Services (EMS) education is widely 
accessible to simulation.9

The EMS department at King Abdulaziz Medical City (KAMC) in Riyadh, Saudi Arabia, has developed and 
implemented a structured simulation program in January 2023 for its EMS personnel as part of their continuous 
professional development and education. Monthly sessions with clear topics and objectives were set for various trauma 
and medical emergencies. The simulation sessions were conducted using high-fidelity mannequins followed by 
a debriefing session at the end to reflect and discuss the cases. All EMS personnel working at KAMC were invited to 
these simulation sessions and were expected to attend them monthly. The program was scheduled to be over 12 months 
and consisted of 5 domains using case-based curriculum. These domains were airway, breathing, circulation, trauma, and 
mega codes/trouble shooting. This study, therefore, aimed to assess the level of satisfaction with simulation experience 
for EMS personnel working at KAMC post one year of continuous professional development and education through 
formal simulation training.

Methods
This study employed a descriptive cross-sectional design to explore the effectiveness of simulation for EMS personnel 
through assessing their level of satisfaction with the simulation experience as part of their continuous education and 
career development. The study was conducted at the EMS department at KAMC in Riyadh, Saudi Arabia. KAMC has its 
own EMS system that responds to both emergency and low equity cases in and outside of the hospital along with critical 
care transfers. Consisting of approximately 120 employees, it has a large coverage area that includes housing, military 
bases, university campus, and two remote clinics. The study was conducted in accordance with the Declaration of 
Helsinki and approved by the Institutional Review Board (IRB) of King Abdullah International Medical Research Center 
(KAIMRC) (IRB approval no.: IRB/0232/24).

All EMS personnel working at the EMS department at KAMC who attended the simulation sessions were invited 
to participate in this study. Students and interns who attended these sessions were excluded. A total of 71 certified 
prehospital care personnel (paramedics and emergency medical technicians) attended the simulation sessions over 
a 12-month period. They were all invited through Email to complete the online survey. No sampling technique was 
applied as all prehospital care personnel were invited to participate in this study. A Consent form was obtained from 
all participants prior to completing the survey. Participants’ privacy and confidentiality were protected at all stages 
of the study as no personal information was collected from any participant, all responses were kept secured on 
a university desktop with a private network, and only the principal investigator had access to the collected data.

A structured simulation program was conducted over a 12-month period using a manikin-based training. The program 
consisted of several medical and trauma emergency cases where high- and low-fidelity simulation was applied based on 
the objectives of each simulation session. Every month, a single day event with general theme, for example cardiac 
emergencies, and clear objectives was conducted. An invitation letter with the name of the theme and its objectives was 
distributed early every month to all prehospital care personnel to attend. On the day of the simulation session, a pre- 
briefing was performed explaining the theme and objectives, discussion about the expectations, providing information 
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about how the simulation will be conducted in that day, and highlighting that simulation is a safe learning environment. 
After each simulation case in the day, a debriefing was conducted to reflect on the performance of the participants, 
identify potential gaps, explore the rationale of the participants’ behaviors, and seek solutions to improve the assessment 
and management of the cases in the prehospital care settings. The participants in this study assessed their satisfaction 
with simulation experience as this is the first initiative in Saudi Arabia, to our knowledge, that include the use of 
structured simulation program as part of continuous education for prehospital care personnel.

Using online surveys generated by Google Forms, demographic information including age, gender, level of 
education, area of specialization, place of graduation, professional classification, primary role, work experience, 
years of experience, and prior simulation experiences were collected. Data regarding level of satisfaction with the 
simulation experience was collected using the Satisfaction with Simulation Experience Scale (SSES) which is 
a validated, multidimensional, 18-item scale that rated the employee’s agreement with each item on a 5-point Likert 
scale. Despite that it was originally developed by nursing researchers at the University of Newcastle in the United 
Kingdom, the SSES can be implemented in healthcare specialties and different cultural backgrounds. The survey went 
under face validity where seven paramedics (two senior paramedics holding a Ph.D. degree, one paramedic holding 
a master’s degree, and four paramedics holding a bachelor’s degree) assessed the question flow, clarity, and logical 
reasoning of the questions to support the study aim. No major changes were made after the face validity of the survey. 
Clear and unified instructions were given to all data collectors about the targeted population, the study’s aim, and the 
collection methods to reduce the risk of bias.

Data was collected using EXCEL sheets and then converted to the Statistical Package for the Social Sciences (SPSS) 
for analysis. Descriptive analysis including mean and Standard Deviation (SD) for continuous variables, and frequency 
and proportions for categorical variables was used to summarize demographics and professional information and SSES 
data. Along with Cronbach’s Alpha, percentages and frequencies were utilized for reliability analysis and factor loadings 
for factor analysis. Mean scores were calculated to assess the overall satisfaction rate of participants. Additionally, 
Pearson correlation was performed to examine the association between demographics/professional information and 
overall satisfaction/experience level with simulation and when stratified by sections including debriefing and reflection, 
clinical reasoning, and clinical learning.

Results
Demographics and Professional Information
A total of 71 prehospital care personnel were invited to complete the survey, 63 (88.7%) of them completed the survey. 
Most participants were males (88.9%) and aged 26–30 years (39.7%). The majority of participants hold bachelor’s degree 
and are specialized in EMS (63.5% and 95.2% respectively). Seventy-three percent of the participants were paramedics 
and more commonly (68.3%) work as Advanced Life Support (ALS) ground crew. The most common place of 
graduation was Saudi governmental universities (61.9%). A summary of the participants’ demographics is presented in 
Table 1.

With regards to professional information, most participants had less than five years of experience in a medical setting 
(54.0%) (Table 2). More than 71% of the participants had prior work experience before joining the EMS service at 
KAMC (Table 2). Similarly, most had received formal training before joining the EMS service at KAMC (58.7%) 
(Table 2).

Reliability Analysis and Factor Loadings for Factor Analysis
The Cronbach’s alpha value of the instrument is 0.962, which indicates a high level of internal consistency of the 
measuring instrument. Similarly, the factorability of the 18 items was examined using the Principal Component Analysis 
(PCA) extraction method. All items had factor loading values above the accepted value of 0.7. Only four items had 
scores between 0.5 and 0.7, which is also acceptable Given the Cronbach’s alpha and the item loadings, factor analysis of 
the scale was considered appropriate for this study (See Supplementary File 1).
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Table 1 Demographic Information

Frequency Percentage

Gender

Male 56 88.9

Female 07 11.1

Education

Diploma 16 25.4

Bachelor’s Degree 40 63.5

Master’s degree 07 11.1

Specialization

EMS 60 95.2

Epidemiology and Bios 01 1.6

Health Administration 02 3.2

Professional Classification

Paramedic 46 73.0

Emergency Medical Technician (EMT) 17 27.0

Primary Role

ALS Ground Crew 43 68.3

BLS Ground Crew 18 28.6

Administration 02 3.2

Place of Graduation

Governmental Saudi University 39 61.9

American University 03 4.8

Private University 12 19.0

Others 09 14.3

Total 63 100.0%

Table 2 Work Experience and Training

Variable Frequency Percentage

Medical Setting Experience

Less than Five Years 34 54.0

5–10 Years 26 41.3

11–15 Years 03 4.8

(Continued)
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Satisfaction With Simulation Experience
The participants reported high level of satisfaction with simulation experience, ranging from 4.44 to 4.63 on a 5-point 
Likert scale of 1 to 5, with Standard Deviations (SD) ranging from 0.58 to 0.86 (Table 3). Paramedics rated their 
experience and learning highly and positively in terms of debriefing and reflection (4.55), clinical reasoning (4.48), 
learning (4.53), and overall satisfaction and learning experience with simulation (4.53) (Table 3).

Correlation Between Demographics/Professional Information and Satisfaction Level 
With Simulation Experience
The correlation coefficients between Demographics and professional information including gender, education, place of 
graduation, professional classification, primary role, previous work experience, years working in a medical environment, 
previous formal training, and experience/satisfaction with simulation learning were assessed for statistical significance at 

Table 2 (Continued). 

Variable Frequency Percentage

Work Experience prior to EMS Department

Yes 45 71.4

No 18 28.6

Formal Training prior to EMS Department

Yes 37 58.7

No 26 41.3

Total 63 100.0%

Table 3 Mean (SD) of Satisfaction Level With Simulation 
Experience Based on 5-Point Likert Scale

Item Mean SD

Item 01 4.56 0.69

Item 02 4.56 0.64

Item 03 4.54 0.78

Item 04 4.60 0.66

Item 05 4.52 0.72

Item 06 4.54 0.69

Item 07 4.48 0.64

Item 08 4.54 0.67

Item 09 4.63 0.58

Item 10 4.46 0.80

Item 11 4.49 0.74

Item 12 4.46 0.86

(Continued)
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assessed using Pearson correlation. The findings showed no significance of the 0.01 or 0.05 level (2-tailed). The findings 
showed no significant associations between demographics and professional information with overall simulation experi-
ence and when stratified by sections (debrief and reflection, clinical reasoning, and clinical learning) (see Supplementary 
File 1).

Discussion
The findings of this study revealed that the integration of simulation as part of continuous professional development for 
EMS personnel has resulted in a positive experience and high level of satisfaction among the participants. This positive 
simulation experience spanned across various sections of the program, including debriefing and reflection, clinical 
reasoning, and clinical learning. Furthermore, the satisfaction levels were not significantly associated with demographic 
and professional information variables, indicating a broad acceptance and appreciation of the simulation program despite 
professional levels. The high mean scores for all scale items, ranging from 4.44 to 4.63 on a 5-point Likert scale, 
emphasize the effectiveness of the simulation program in meeting the educational needs and expectations of EMS 
personnel. These findings suggested that the simulation-based training provided an engaging and effective learning 
environment conducive to enhancing EMS personnel skills and competencies. Participants felt that the facilitators 
provided constructive criticism and feedback during the debriefing sessions, which helped to develop their clinical 
reasoning skills, and identified any strengths or weaknesses.

This study employed an exploratory research design since it seeks to understand both the simulation and satisfaction 
experiences of EMS practitioners working in KAMC after a year of continuous education through simulation. This type 
of research design has been shown to be effective in the identification of correlations and patterns in fields with low 
previous studies.11 Moreover, this study is a quantitative descriptive paper relying on a survey to collect data from EMS 
personnel appropriate for assessing their experience and satisfaction level with regards to debriefing and reflection, 
clinical reasoning, and clinical learning after one year of continuous simulation. The data collection method is thought to 
be a suitable technique since according to Babbie,12 surveys are an affordable way to gather data that can be used to 
reach a large number of individuals, which makes them an ideal tool for researching the preferences and behaviour of 
people. Furthermore, Babbie12 emphasized the use of questionnaires in gathering data since they provide an organized 
approach that guarantees comparability and consistency in responses.

EMS personnel must respond quickly and accurately to a variety of critical scenarios due to the dynamic and high- 
stakes nature of the field. Therefore, they are frequently exposed to a variety of unforeseen risks and stressors leading 

Table 3 (Continued). 

Item Mean SD

Item 13 4.46 0.74

Item 14 4.52 0.69

Item 15 4.44 0.78

Item 16 4.60 0.61

Item 17 4.56 0.67

Item 18 4.52 0.80

Debrief and Reflection 4.55 0.57

Clinical Reasoning 4.48 0.67

Clinical Learning 4.53 0.63

Overall paramedics’ experience and satisfaction levels 4.53 0.56
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them to make quick decisions and carry out procedures in complicated situations.13 Emergency response training 
provided by simulation holds the potential to improve and revolutionize EMS practice and education for EMS personnel. 
In fact, an essential and effective method for raising patient safety is simulation.14 Longitudinal simulation training has 
been shown to improve learner competency,15 while frequent simulation among EMS personnel has been effective in 
improving the prehospital accuracy in disaster triage field.16

In our simulation program, a manikin-based simulation was applied using both high and low fidelity simulation to 
create a virtual environment for the participants to practice how to assess and manage common medical and trauma 
emergencies. A study conducted by Leszczyński et al17 tested virtual environments (computer-based training) as a recent 
interactive practice of resuscitation assessments. They declared that technology-enhanced learning had the potential 
to provide novel solutions to alleviate the shortages in simulation-based rescue training.17 Another recent study showed 
that the integration and utilization of Artificial Intelligence (AI) in the emergency healthcare education including medical 
simulation could offer transformative potential in emergency care education and provide innovative solutions.18 Other 
studies assessed the use of cadavers in simulation training for prehospital care personnel.19,20 One study by Leszczyński 
et al showed that cadaver-based training had the potential to greatly improve the abilities of prehospital care personnel by 
offering a tactile and realistic learning environment that complements conventional simulation techniques.19 In addition, 
the usefulness of employing cadavers to teach auscultation techniques was demonstrated by Bakalarski et al,20 high-
lighting the significance of a variety of simulation tools in all-encompassing EMS education. The overall findings from 
the studies assessing medical simulation for prehospital care personnel showed that different techniques are applied 
(manikin-based education, computer-based training, AI-based education, and cadaver-based training). All of which were 
shown to have the potential to improve education and enhance training and experience for prehospital care personnel.

The significance of this study lies in its contribution to the existing body of knowledge on the effectiveness of 
simulation training in EMS education. By demonstrating high levels of satisfaction among paramedics with the 
simulation experience, this study supports the continued use and development of simulation programs for EMS 
personnel. This is crucial for ensuring that EMS personnel are well-prepared to meet the demands of their roles, 
ultimately leading to improved patient-centred care and outcomes.

While the study provides valuable insights, it also acknowledges certain limitations. One of the strengths of this study 
is that no study has been explicitly conducted to investigate the level of satisfaction of Saudi Arabian EMS workers with 
simulation training. This postulates that there is a significant gap in the research, which our study is attempting to fill. To 
the best of our knowledge, this is the first study to examine how satisfied EMS staff are with simulation training in this 
setting. However, the findings of our study showed that there were lack of significant associations between paramedics’ 
experience and satisfaction levels with demographic and professional information variables suggests the need for further 
research to explore other potential factors that may influence satisfaction with simulation training.

Additionally, the study’s context and sample size conducted within a single medical city in Saudi Arabia, which may 
limit the generalizability of the findings. Future research could involve multiple sites and diverse EMS settings to 
enhance the applicability of the results. Given the positive outcomes observed, future research could include longitudinal 
studies to examine the long-term impact of simulation training on paramedics’ career progression and patient care 
practices. Exploring the integration of simulation training with other educational strategies could also offer insights into 
the most effective approaches for EMS education. Additionally, qualitative studies could provide a deeper understanding 
of paramedics’ experiences with simulation training, shedding light on areas for further improvement.

Conclusion
In conclusion, the study underscores the value of simulation-based training in the EMS field. The findings of the study 
supported the strategic use of simulation programs to enhance and maintain the skills of EMS personnel, as participants 
in this study reported positive feedback and high level of satisfaction with research experience. Demographics and 
professional information of the participants were not significantly associated with the satisfaction level with simulation 
experience, indicating a broad acceptance and appreciation of the simulation program despite professional levels. By 
continuing to explore and refine simulation training, EMS education can evolve to meet the challenges of the modern 
healthcare, ultimately leading to better patient care and outcomes.
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