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ABSTRACT 

Simulation-based training has emerged as an essential educational strategy for preparing medical students to manage 
high-risk clinical scenarios safely and effectively. This study aimed to evaluate the impact of simulation-based training on 
medical student confidence and clinical performance. A prospective experimental study was conducted involving 300 final-
year medical students who participated in structured simulation sessions covering emergency scenarios such as cardiac 
arrest, anaphylaxis, and trauma management. Pre- and post-intervention assessments were conducted using validated 
confidence scales and objective structured clinical examination (OSCE) scores. Results demonstrated a significant increase 
in mean confidence scores from 46.8 ± 9.2 to 78.5 ± 8.7 (p < 0.001). Performance scores improved from 58.3 ± 10.5 to 82.1 
± 9.3 (p < 0.001). Students exposed to repeated simulation sessions showed greater improvement compared to single-
session participants (p = 0.002). Regression analysis identified simulation exposure frequency as a strong predictor of 
performance improvement (β = 0.68, p < 0.001). The findings indicate that simulation-based training significantly 
enhances both confidence and clinical performance in high-risk scenarios. Incorporating structured simulation programs 
into medical curricula may improve patient safety and clinical readiness. 
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INTRODUCTION 
Medical education has undergone significant transformation in recent decades, with increasing emphasis 
on patient safety, competency-based learning, and experiential training [1]. Traditional teaching methods, 
including lectures and bedside learning, often fail to provide adequate exposure to high-risk clinical 
scenarios due to ethical and practical limitations [2]. As a result, medical students may graduate without 
sufficient confidence or competence in managing critical situations such as cardiac arrest, severe trauma, 
or acute allergic reactions [3]. This gap in training poses a significant risk to patient safety and highlights 
the need for innovative educational approaches. 
Simulation-based training has emerged as a powerful tool in medical education, allowing students to 
practice clinical skills in a controlled, risk-free environment [4]. High-fidelity simulators can replicate real-
life scenarios with remarkable accuracy, enabling learners to develop both technical and non-technical 
skills such as communication, teamwork, and decision-making [5]. Unlike traditional methods, simulation 
provides opportunities for repeated practice, immediate feedback, and reflective learning, which are 
essential for skill acquisition and retention [6]. 
The use of simulation in high-risk scenarios is particularly valuable, as these situations require rapid 
decision-making and precise execution of clinical interventions [7]. Studies have shown that simulation 

http://www.bepls.com


BEPLS Vol 15 [6] May 2026               60 | P a g e                ©2026 Author 

training improves knowledge retention, procedural skills, and overall clinical competence [8]. However, 
the extent to which simulation influences student confidence remains a topic of ongoing research [9]. 
Confidence is a critical factor in clinical performance, as it affects decision-making, communication, and the 
ability to act under pressure [10]. 
Despite the growing adoption of simulation-based training, there is limited evidence from developing 
countries regarding its effectiveness in undergraduate medical education [11]. Resource constraints, lack 
of trained faculty, and limited access to simulation facilities may hinder its implementation [12]. 
Additionally, existing studies often focus on specific procedures rather than comprehensive high-risk 
scenarios, limiting their generalizability [13]. There is a need for well-designed studies that evaluate both 
confidence and performance outcomes in diverse educational settings. 
Objective structured clinical examinations (OSCEs) are widely used to assess clinical competence in 
medical education [14]. They provide a standardized and objective method for evaluating student 
performance across multiple domains, including clinical reasoning, communication, and procedural skills 
[15]. Combining OSCE assessments with self-reported confidence measures offers a comprehensive 
evaluation of the impact of educational interventions. 
This study aims to evaluate the effects of simulation-based training on medical student confidence and 
performance in high-risk clinical scenarios. It also seeks to compare outcomes between single and repeated 
simulation exposures and identify factors influencing improvement. By providing robust evidence on the 
effectiveness of simulation training, this research aims to support its integration into medical curricula and 
enhance the preparedness of future healthcare professionals [15]. 
 
MATERIAL AND METHODS 
Study Design and Setting 
A prospective experimental study was conducted over 10 months at Shifa College of Dentistry, Pakistan. 
Sample 
A total of 300 medical students were enrolled. Sample size was calculated with 95% confidence interval 
and 5% margin of error. 
Inclusion/Exclusion Criteria 
Inclusion criteria included final-year students who had completed core clinical rotations. Exclusion criteria 
included prior advanced simulation training or incomplete participation. 
Simulation Intervention 
Participants underwent structured simulation sessions involving high-risk scenarios including cardiac 
arrest, anaphylaxis, septic shock, and trauma resuscitation. High-fidelity mannequins were used. 
Group Allocation 
Students were divided into two groups: 

 Single-session group (n=150) 
 Repeated-session group (n=150) 

Assessment Tools 
Confidence was measured using a validated Likert-scale questionnaire (0–100). Performance was assessed 
through OSCE scores. 
Data Collection Procedure 
Pre-intervention assessments were conducted, followed by simulation sessions and post-intervention 
assessments. 
Ethical Approval 
Ethical approval was obtained (Ref No: IRB/ME/2025-0625). 
Statistical Analysis 
SPSS version 26 was used. Paired t-test, ANOVA, and regression analysis were performed. p < 0.05 
considered significant. 
 
RESULTS 

Table 1: Confidence Scores 
Group Pre-Training Post-Training 
Single Session 47.2 ± 9.0 74.3 ± 8.5 
Repeated Sessions 46.5 ± 9.4 82.7 ± 7.8 
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Table 2: Performance Scores (OSCE) 
Group Pre-Training Post-Training 
Single Session 59.1 ± 10.2 78.4 ± 9.1 
Repeated Sessions 57.5 ± 10.8 85.8 ± 8.7 

 
Table 3: Regression Analysis 

Variable β Coefficient p-value 
Simulation Frequency 0.68 <0.001 
Prior Clinical Exposure 0.32 0.004 
Study Hours 0.21 0.02 

Explanation: 
Table 1 shows a significant increase in confidence scores after simulation training, with greater 
improvement in the repeated-session group. 
Table 2 demonstrates substantial improvement in clinical performance, particularly among students 
exposed to repeated simulations. 
Table 3 identifies simulation frequency as the strongest predictor of improvement, highlighting the 
importance of repeated practice. 

 
Figure 1 shows pre- and post-simulation confidence levels. Both single and repeated exposure groups 
demonstrated improvement. The repeated simulation group showed significantly higher post-training 

confidence. This indicates the value of repeated exposure in skill building. 
 

 
Figure 2 illustrates OSCE performance scores before and after training. A marked improvement is seen in 

both groups after simulation exposure. The repeated group achieved higher final scores. This confirms 
simulation effectiveness in enhancing clinical performance. 
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Figure 3 presents factors influencing performance improvement. Simulation frequency had the strongest 

positive effect. Clinical exposure and study hours also contributed but to a lesser degree. The model 
highlights training intensity as the key determinant. 

 
DISCUSSION 
This study demonstrates that simulation-based training significantly improves both confidence and clinical 
performance among medical students when managing high-risk clinical scenarios. The marked increase in 
post-training confidence scores indicates that simulation provides a psychologically safe environment in 
which students can practice and refine their skills without fear of harming patients. This finding is 
consistent with previous research emphasizing the role of simulation in reducing anxiety and enhancing 
self-efficacy among learners [15].A deeper exploration of simulation-based training highlights its role in 
bridging the gap between theoretical knowledge and clinical practice. Simulation provides an experiential 
learning environment where students can apply knowledge in realistic scenarios, enhancing retention and 
understanding. This experiential approach aligns with modern educational theories emphasizing active 
learning. 
The role of feedback in simulation training is particularly important. Immediate, structured feedback 
allows students to identify errors and their performance. Debriefing sessions are a critical component of 
simulation, providing an opportunity for reflection and learning. Effective debriefing can significantly 
enhance the educational value of simulation. 
Another key aspect is the development of non-technical skills such as communication, leadership, and 
teamwork. High-risk clinical scenarios often require coordinated efforts among healthcare professionals. 
Simulation provides a platform for practicing these skills in a controlled environment, improving overall 
clinical performance. 
The scalability of simulation training is an important consideration, particularly in resource-limited 
settings. Low-cost simulation models and virtual reality technologies offer alternative solutions for 
institutions with limited resources. These innovations can expand access to simulation-based education. 
Assessment methods in simulation training also warrant attention. Objective evaluation tools such as 
OSCEs provide standardized assessment of performance, but integrating additional measures such as 
behavioral assessments can provide a more comprehensive evaluation. 
Faculty training is essential for successful implementation of simulation programs. Instructors must be 
skilled in scenario design, facilitation, and debriefing. Investing in faculty development can enhance the 
quality of simulation-based education. 
Finally, future research should explore the long-term impact of simulation training on clinical practice and 
patient outcomes. While improvements in confidence and performance are well-documented, their 
translation into real-world practice requires further investigation. 
The improvement in OSCE performance scores further supports the effectiveness of simulation-based 
training. Students showed a substantial increase in their ability to manage complex clinical scenarios, 
suggesting that simulation enhances both cognitive and procedural competencies. These results align with 
earlier studies that have demonstrated improved clinical performance following simulation interventions 
[16]. The use of high-fidelity simulators likely contributed to these outcomes by providing realistic and 
immersive learning experiences. 
A key finding of this study is the superior performance of students who participated in repeated simulation 
sessions compared to those who attended a single session. This highlights the importance of deliberate 
practice and repetition in skill acquisition. Educational theories such as experiential learning and mastery 
learning support the idea that repeated exposure to clinical scenarios leads to deeper understanding and 
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improved performance [17]. This finding has important implications for curriculum design, suggesting that 
simulation training should be integrated as a longitudinal component rather than a one-time intervention. 
The regression analysis identified simulation frequency as the strongest predictor of improvement, 
followed by prior clinical exposure and study hours. This suggests that while simulation plays a central 
role, other factors also contribute to learning outcomes. Students with greater clinical exposure may be 
better able to integrate theoretical knowledge with practical skills, enhancing the benefits of simulation 
training [18]. Similarly, dedicated study time reinforces learning and supports skill retention. 
The findings of this study are particularly relevant in the context of developing countries, where 
opportunities for hands-on training in high-risk scenarios may be limited. Simulation-based training offers 
a practical solution to this challenge by providing standardized and reproducible learning experiences. 
However, the implementation of simulation programs requires significant investment in infrastructure and 
faculty training, which may pose challenges in resource-limited settings [19]. 
Another important aspect of simulation training is its impact on non-technical skills such as 
communication, teamwork, and decision-making. High-risk clinical scenarios often require coordinated 
efforts among healthcare professionals, and simulation provides an opportunity to practice these skills in 
a realistic setting [20]. Although this study primarily focused on confidence and performance, future 
research should explore the impact of simulation on these additional competencies. 
Despite its strengths, this study has limitations, including its single-institution setting and relatively short 
follow-up period. Long-term studies are needed to assess the retention of skills and the impact of 
simulation training on actual clinical practice. Additionally, the use of self-reported confidence measures 
may introduce bias, although the inclusion of objective performance assessments mitigates this limitation. 
Overall, this study provides strong evidence supporting the integration of simulation-based training into 
medical education. By enhancing both confidence and performance, simulation prepares students to 
manage high-risk clinical scenarios more effectively, ultimately improving patient safety and healthcare 
outcomes. 
 
CONCLUSION 
Simulation-based training significantly enhances medical student confidence, clinical performance, and 
readiness in high-risk scenarios. Repeated exposure improves learning efficiency, making simulation a 
sensitive, rapid, and effective educational strategy for modern medical training. 
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