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Abstract
Background

Trauma is a significant cause of morbidity and mortality in Nepal, yet structured simulation-based
training programs remain limited. In April 2025, Nepal’s first Advanced Trauma Life Support and Trauma
Nursing Core Course were introduced in a hybrid format. This study evaluated training with participant
satisfaction and engagement (Kirkpatrick Level 1: reaction) and pre to post changes in self-reported
confidence across trauma management skill sets (Kirkpatrick Level 2: learning) as primary outcomes
and the qualitative perceptions of the training as the secondary outcome.

Methods

A descriptive, cross-sectional, mixed-methods study was conducted using structured questionnaires
post-training. The quantitative data included participant satisfaction (Kirkpatrick level 1) and pre- and
post-training self-reported confidence across eight trauma management skill sets (Kirkpatrick Level 2). A
structured 5-point Likert-scale 13-item tool was used to evaluate the simulation experience across 4
domains: learning, confidence, debriefing, and transferability to clinical practice. Qualitative data were
obtained from open-ended questions capturing participants’ reflections, experiences, and suggestions.
Statistical analysis was performed via paired t tests, and thematic analysis was used for qualitative data.

Results

The response rate was 86% (37/43). Thirty-four (92%) participants rated the course as very good or
excellent. Pre to post confidence gains across all eight trauma management skill sets was significant (p
<0.001). The simulation-based learning experience was highly rated across all four domains, with a
mean evaluation score of 4.45/5 (SD = 0.67) across all 13 items and excellent internal consistency
(Cronbach’s a =0.95). Qualitative feedback emphasized participant perceptions, challenges, barriers, and
suggestions. The key themes included preparation, engaging simulations, reflective debriefing, and
enhanced clinical readiness after training. The participants identified areas for improvement, such as
resource adaptation and time allocation.

Conclusions

Simulation-based multidisciplinary trauma training is feasible and impactful in low-resource settings.
The study revealed high participant satisfaction and engagement and significant confidence gains
across all trauma domains. The simulation-based learning experience was highly rated across four
domains, and the study yielded actionable insights into barriers, challenges, and suggestions for future
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training. These findings support the expansion of simulation programs in Nepal to strengthen trauma
care capacity.

Background

Trauma is a significant global health issue, leading to approximately 5 million deaths annually and
disproportionately affecting low- and middle-income countries (LMICs) [1, 2]. Despite its significant
impact, trauma care remains underfunded and underdeveloped globally [3]. It is the leading cause of
death for those under 35 years of age and a major source of disability worldwide [4]. Reducing injury
mortality rates in LMICs to match high-income countries could save over 2 million lives annually and
provide substantial economic benefits [5]. Despite its impact, trauma care and injury prevention have
received less attention than other medical specialties [6]. Addressing this "hidden pandemic" requires
increased awareness, policy changes, and international collaboration to improve trauma care and injury
prevention worldwide [1, 6]. Trauma is a significant health concern in Nepal, with falls and road traffic
accidents being the most common causes [7]. Nepal experiences a disproportionate burden due to
limited healthcare infrastructure and training opportunities, particularly in rural and under resourced
areas where prehospital and hospital trauma care systems are underdeveloped [4].

While global standards such as Advanced Trauma Life Support (ATLS) and Trauma Nursing Core Course
(TNCC) have been proven to improve trauma outcomes [8, 9], their introduction to Nepal has been limited
by resource constraints and a lack of trained faculty. Both courses are globally validated and utilize
simulation-based education (SBE) to teach critical assessment, decision-making, and procedural skills.
Studies have shown that ATLS training enhances healthcare professionals' knowledge, critical decision-
making skills, and standardized approaches to trauma management [8]. The implementation of ATLS
training in hospitals has led to significant improvements in patient care, including reduced mortality rates
and shorter durations in emergency departments and shorter operation times [10]. These findings
underscore the importance of integrating ATLS training into medical education and hospital protocols to
improve trauma care outcomes globally. Similarly, the TNCC is a standardized approach to trauma
patient care that is traditionally offered to emergency nurses but is increasingly recommended for all
nurses involved in trauma care [9].

SBE has been increasingly recognized as a powerful tool for improving clinical skills, decision-making,
and interprofessional communication, particularly in high-stakes conditions such as trauma care [11].
SBE in trauma management has shown promise in developing essential skills for healthcare
professionals. Studies have demonstrated that simulation-trained residents perform better in crisis
management and teamwork than those receiving traditional lectures do [12]. Simulation offers a safe
environment in which to practice technical skills, critical concepts, and nontechnical abilities such as
leadership and communication [13]. The American College of Surgeons recommends integrating
simulators into medical education to ensure patient safety and reduce errors. Dhulikhel Hospital-
Kathmandu University Hospital has been at the forefront of introducing SBE in Nepal, incorporating
simulation into both undergraduate and postgraduate medical education [14-16].
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In April 2025, Nepal's first ATLS and TNCC were delivered in a hybrid format, combining online didactics
with in-person simulation exercises, which provided an immersive and practical approach to preparing
healthcare providers for complex trauma scenarios. This initiative aimed to increase trauma care
capacity by providing contextually relevant, structured training. We aimed to explore how learners
experienced the course, what aspects contributed to their learning, and what challenges they faced. The
widely adopted four-level hierarchical framework, the Kirkpatrick model [17], was used to evaluate the
training. Level 1 (reaction), which assesses participant satisfaction and engagement with the training
experience, and level 2 (learning), which assesses changes in knowledge, skills, attitudes, or self-
reported confidence, remain the most commonly assessed outcomes in healthcare simulation research
[18]. A range of validated instruments have been developed to operationalize these evaluation levels. The
Student Satisfaction and Self-Confidence in Learning scale and the Simulation Design Scale assess
learner satisfaction and the quality of simulation design at Kirkpatrick Level 1 [19]. The debriefing
assessment for simulation in healthcare (DASH) evaluates debriefer performance and the quality of the
post simulation discussion, which is widely regarded as the primary mechanism of learning in
simulations [20]. The Creighton Competency Evaluation Instrument 2.0 targets Level 2 by measuring
observable clinical competencies and procedural proficiency [21]. Each instrument offers a distinct
evaluative lens; however, most address a single dimension—satisfaction, competency, debriefing quality,
or teamwork—without integrating these elements into a unified assessment framework. The simulation
effectiveness tool-modified (SET-M), developed and psychometrically validated by Leighton et al. [22],
addresses this limitation by simultaneously evaluating learner perceptions across four interrelated
domains: pre briefing and learning, confidence, debriefing, and clinical transferability. The SET-M
captures the subjective learning experience and confidence through self-reports, making it scalable
across various learner cohorts. Its brevity, established reliability, interdisciplinary applicability, and
simultaneous alignment with Kirkpatrick Levels 1 and 2 make it particularly well suited for evaluating
novel simulation programs in low-resource settings such as Nepal.

The primary objective of this study was to evaluate training with participant satisfaction and
engagement with ATLS and TNCC training (Kirkpatrick Level 1: Reaction) and to assess changes in self-
reported confidence across eight trauma management skill sets via pre- and post-training ratings
(Kirkpatrick Level 2: Learning). The secondary objective was to evaluate the simulation-based learning
experience across four domains (learning, confidence, transferability, and debriefing) via a validated 13-
item tool and to explore participants’ perceptions of challenges, barriers, and suggestions for future
training through qualitative analysis.

Methods

Aim, Design and Setting

A descriptive cross-sectional educational mixed-method was employed to evaluate the participant’s
perception and self-reported learning outcomes (Kirkpatrick Levels 1 and 2) which was collected after
completion of the ATLS and TNCC courses at a tertiary care university hospital in Nepal in April 2025.
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The hospital is a 400-bed tertiary care teaching hospital located 30 kilometers east of Kathmandu,
Nepal. Serving as a referral center, the hospital manages a high volume of trauma and emergency cases
and has a growing reputation for innovation in medical training for medical, nursing, and allied health
students. Its role as both a trauma care provider and an academic institution makes it a suitable site for
evaluating simulation-based trauma training through ATLS and TNCC courses.

Participants

The participants included multidisciplinary healthcare professionals (physicians, nurses, and allied
health staff from different hospitals) who attended the April 2025 ATLS and TNCC courses. The
inclusion criteria were course completion and consent for participation.

Interventions

The hybrid-format courses integrated online pre course modules covering trauma principles, followed by
intensive in-person simulation and skills sessions. The simulations used manikins and contextualized
team-based scenarios addressing blunt and penetrating trauma, airway management, hemorrhage
control, and cervical spine stabilization. Interprofessional health professionals from various departments
dealing with trauma cases were formed to reflect real-world trauma care environments. The training
emphasized multidisciplinary teamwork, clinical skills, and decision-making. Debriefing followed the
advocacy-inquiry model to encourage reflection and feedback [23].

Outcome Measures
Primary outcome measures

Kirkpatrick Level 1 (Reaction) was assessed through overall course satisfaction ratings and participants’
endorsement of course content and learning objectives.

Kirkpatrick Level 2 (Learning) was assessed through pre- and post-training self-reported confidence
ratings across eight trauma management skill sets: initial assessment, cervical spine immobilization,
airway management, needle/tube thoracostomy, circulation and hemorrhage control, intraosseous line
insertion, teamwork and communication skills, and secondary survey.

Secondary outcome measures

The simulation-based learning experience was assessed via a 13-item 5-tier Likert-scale tool evaluating
four domains: learning (4 items), confidence (3 items), transferability to clinical practice (3 items), and
debriefing quality (3 items).

Qualitative data from the open-ended questions provided additional secondary outcome data, which
explored participants’ perceptions of challenges, barriers, and suggestions for improving future training.

Data collection tools
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The evaluation tool was derived from the SET-M tool. The content validity of the data collection tool was
ensured through expert review by faculty experienced in simulation-based education and trauma training,
whereas face validity was confirmed by three medical education faculty members who assessed the
clarity, appropriateness, and completeness of the items. A pilot test of the adapted tool was conducted
with a small group of healthcare professionals before the main training to assess content validity, clarity,
and appropriateness. On the basis of feedback, we made adjustments to ensure cultural and contextual
relevance while maintaining the integrity of the original domains. The final survey included self-rated pre-
and post-training confidence levels in trauma-specific skill sets; 5-tier Likert-scale items assessing
learning, confidence, transferability, and debriefing; and open-ended questions for qualitative feedback.

Statistical analysis

Quantitative data were analyzed via descriptive statistics (means, standard deviations, frequencies) and
paired t tests to compare pre- and post-training confidence levels in skills. Reliability analysis was
conducted on the adapted 13-item scale used in this study by calculating the internal consistency via
Cronbach’s alpha, which was calculated with SPSS (version 21), and the significance threshold for the p
value was < 0.05. Qualitative data from open-ended responses were analyzed thematically to identify
recurrent themes related to learner experiences.

Results

Participant characteristics

A total of 43 participants attended simulation-based training (32 physicians in two ATLS batches and 11
nurses and paramedics in one TNCC batch). Thirty-seven (86%) participants responded to the survey (31
ATLS and 6 TNCC participants). The majority [23 (62.2%)] were faculty consultants [General
Practice/Emergency Medicine-13 (56%), ortho-8 (34%), Surgery-2 (10%)], followed by residents [8
(21.6%)], nurses [4 (10.8%)], and paramedics [2 (5.4%)]. Clinical experience ranged from less than 1 year
to more than 6 years, with > 6 years = 21 (56.8%), 4—6 years =7 (18.9%), 1-3 years =7 (18.9%), and < 1
year =2 (5.4%).

Primary Outcomes

Kirkpatrick Level: Reaction (Satisfaction and Engagement): Thirty-four (92%) participants rated the
course content as very good/excellent and agreed that the learning objectives were clearly defined and
met. The overall mean score across all 13 evaluation items was 4.45/5 (SD = 0.67), indicating high
participant satisfaction. The evaluation tool demonstrated excellent internal consistency (Cronbach’s a =
0.95). The key satisfaction and engagement indicators are summarized in Table 1.
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Table 1
Kirkpatrick Level 1 (Reaction): Participant Satisfaction and Engagement

Indicators.
Indicator Result
Overall course rating: Very Good or Excellent 34/37 (92%)
Learning objectives clearly defined and met 34/37 (92%)

Mean evaluation score across all 13 items (5-point scale)  4.45/5(SD =0.67)

Internal consistency (Cronbach'’s a) 0.95

SD=Standard Deviation

Statistically significant increases in self-reported confidence were observed across all eight trauma
management skill sets (p <0.001 for all comparisons). The greatest gains were observed in needle/tube
thoracostomy (A = +1.38), airway management (A = +1.11), and initial assessment (A = +1.03). The full
pre- and post-training confidence data are presented in Table 2.

Table 2
Pre/Post Confidence Gains Across Eight Trauma Management Domains
Skill / Domain Pre-Training Post-Training Mean T(df) p-value
Mean = SD Mean = SD difference (Paired t-
SD test)

Initial assessment 3.27+0.96 4.30+0.81 1.03+1.19 5.25 <0.001*
(36)

Cervical spine 3.65+1.10 4.49+0.69 0.84+1.24 412 <0.001*

immobilization (36)

Airway management 3.35+1.10 4.46 +0.65 1.11+£1.22 (55? <0.001*
36

Needle/tube 2.81+1.30 419+0.85 1.38+1.42 5.90 <0.001*

thoracostomy (36)

Circulation and 3.35+0.98 427 +0.87 0.92+1.21 4.62 <0.001*

hemorrhage control (36)

Intraosseous line 2.89+0.97 3.95+0.91 1.05+1.37 ?6; <0.001*
36

Teamwork and 3.43+0.76 4.38+0.86 0.95+1.13 5.10 <0.001*

communication skills (36)

Secondary survey 3.41+1.00 4.35+0.82 0.95+1.13 ?.1 0 <0.001*
36

Confidence rated on a 5-point scale (1 = not confident; 5 = very confident); SD: standard deviation; All

p-values by paired t-test * Statistically significant P value < 0.05

Secondary Outcomes: Simulation-Based Learning Experience (Four Domains)
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The mean scores across all four evaluation domains were high and consistent, ranging from 4.43 to
4.47/5. The confidence domain scored highest (4.47 + 0.60), followed by learning (4.44 +0.67) and
transferability (4.44 + 0.73), with debriefing at 4.43 + 0.69. The full domain scores and survey items are

shown in Table 3.

Table 3

The Mean Score of domains of Simulation-Based Learning Experience

Domain

Learning

(4 items)

Confidence

(3 items)

Transferability (3
items)

Debriefing
(3 items)

Survey Items

1. The hands-on workshop and simulation-based learning enhanced
my understanding of trauma care

2. The simulation during the training provided an opportunity to
practice clinical decision-making

3. 1 was able to apply knowledge from the online content in the
workshop and simulation scenarios

4. The simulation and hands-on workshop helped me identify gaps
in my knowledge

1. | feel more confident in managing trauma patients after this
training

2.1 am more comfortable performing technical skills related to
trauma

3. | feel more confident communicating with a trauma team during
emergencies

1. The scenarios reflected realistic situations | may encounter at
work

2. | feel better prepared to handle high-pressure trauma situations
3. 1 will apply what | learned in this course in my clinical setting

1. The feedback (debriefing) session helped me reflect on my
performance 2. Facilitators provided constructive feedback during
debriefing

3. | felt psychologically safe during the skill stations, simulation and
debriefing

Mean
(SD)

4.44
(0.67)

4.47
(0.60)

4.44
(0.73)

4.43
(0.69)

Items rated on 5-point Likert scale (1 = strongly disagree; 5 = strongly agree). Cronbach’s a = 0.95.

Qualitative findings: Participant perceptions, challenges, barriers, and suggestions

Figure 1 summarizes the qualitative themes aligned with the 4 domains (learning, confidence,

transferability and debriefing). Table 4 presents a summary of these qualitative themes. Thematic
analysis of the open-ended responses identified five key themes.
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Table 4
Summary Table of Themes

Theme Description

Value of Training Emphasis on simulation and practical exposure

Challenges Time constraints, limited equipment, short duration

Clinical Application Increased confidence, structured approach, and team leadership
Suggestions for Longer training, more simulation time, and better pre-course
Improvement materials

Positive Sentiment Gratitude, motivation for future participation

Theme 1: Perceived Value of Training

The participants consistently appreciated the course for its emphasis on practical training and
simulation, which helped bridge theoretical knowledge with real-world application. Precourse materials,
including online modules and self-directed learning resources, were considered useful for foundational
knowledge. Hands-on skill stations and simulation scenarios were particularly valued for their realism,
engagement, and promotion of multidisciplinary teamwork. Structured debriefing sessions were seen as
supportive, although some participants suggested extending their duration.

Representative quotes include “The practical sessions were truly well organized.” “Simulation after theory

teaching was most valuable.” “These simulation sessions will help me work with my team under time
pressure.”

Theme 2: Challenges Faced During Training

The participants identified logistical and instructional challenges that limited engagement with the
material. The limited time for hands-on practice, particularly for complex procedures, and the short
overall course duration were noted as barriers to comprehensive skill acquisition. Additionally, the
limited availability of high-fidelity mannequins affects the realism of simulation scenarios.

” u

Representative quotes: “Most of the session, | practiced for the first time.” “Some skill stations needed

slightly more time for all to practice.”
Theme 3: Impact on Clinical Practice

The training positively influenced participants’ approach to trauma care. Many reported increased
confidences in managing trauma patients, improved organization and prioritization using ATLS
protocols, and greater preparedness to lead teams and teach colleagues.

Representative quotes: “I will follow the ATLS protocol for every trauma patient from now onward” “

Now |
feel more organized in the algorithm of treatment of trauma victims.” “I will apply close-loop communication
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in my daily practice.”
Theme 4: Suggestions for improvement

The participants offered constructive feedback to enhance future training. Recommendations included
extending the course duration to allow more hands-on practice, incorporating structured discussions for
each module, and improving equipment and simulation fidelity.

n u

Representative quotes: “More time in skills improvement and simulation exercises.” “It would have been

better with more hands in practice with high-fidelity manikins.”
Theme 5: Positive sentiment and gratitude

Despite these challenges, overall feedback reflected strong appreciation for the training opportunity. The
participants expressed gratitude and a desire for more frequent simulation-based trauma courses in
Nepal.

Representative quotes: “Very thankful and lucky to be part of the first ATLS in Nepal.”

Thank you for the opportunity to be part of this wonderful training.

Discussion

This study evaluated the feasibility, effectiveness and learner satisfaction of Nepal's first ATLS and TNCC
simulation-based multidisciplinary training in a low-resource setting. The high internal consistency of the
evaluation tool (Cronbach’s a = 0.95) confirms its suitability for use in the Nepali context. The
participants reported significant increases in self-reported confidence across all technical and
nontechnical trauma management skills.

The qualitative findings provide a valuable context for these results. The participants valued the realism
of the simulation scenarios, the structured nature of the debriefing, and the opportunity to integrate
theoretical knowledge into practical action. At the same time, they identified challenges such as limited
course duration, restricted practice time, and reliance on lower-fidelity equipment. The findings of this
study build on our previous work on pediatric emergency simulation in Nepal, where we documented
improvements in procedural competence, confidence, and interprofessional teamwork [16]. These
results indicate that simulation-based trauma training is both effective and feasible in Nepal but requires
adaptation for sustainability and long-term impact.

Our participants valued the realistic nature of the simulations and supportive debriefing environments,
which facilitated the learning of the technical and nontechnical skills essential for trauma care. Previous
research on learner perspectives of multidisciplinary trauma training through simulation has revealed
consistently positive outcomes across different healthcare settings. The significant gains in confidence
and positive feedback on realism and debriefing align with global evidence supporting simulation-based
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education as a transformative tool for clinical practice [15]. In previous studies, learners identified key
benefits, including enhanced teamwork, improved communication, and a better understanding of roles
and responsibilities [24]. Another study described a medical student-focused simulation-based training
program that effectively teaches trauma-informed care principles and their application in acute care
settings, improving students' confidence and familiarity with these skills [25].

A key finding from our study was the improvement in teamwork skills and interprofessional
communication. The participants emphasized that the simulation sessions allowed them to practice role
allocation, closed-loop communication, and coordination under time pressure-elements that are crucial
for effective trauma resuscitation. These findings are consistent with those of previous studies
demonstrating that simulation-based team training improves teamwork behaviors, reduces errors, and
enhances patient safety. Falcone et al. reported measurable improvements in team-task completion
rates (65% to 75%) over time following simulation-based training [26]. In another study, learners
emphasized that effective trauma teamwork requires specific communication tailored to emergency
contexts, collaborative decision-making, standardized approaches, and proficient leadership [27].

The inclusion of multidisciplinary health care professionals created a shared mental model and
improved the understanding of mutual roles. In a previous study performed by Murphy et al., the
multidisciplinary approach was particularly valuable, as it helped team members understand different
specialty perspectives and improved their ability to function as cohesive units despite being "flash
teams" that form quickly with unstable membership [28]. This is particularly important in the Nepali
context, where trauma teams are often ad hoc and assembled from available staff. By rehearsing
standardized approaches such as primary surveys, secondary surveys, and rapid decision-making
together, participants reported feeling more prepared to function as a cohesive trauma team in real
clinical scenarios.

Our study was limited to Kirkpatrick program evaluation Levels 1 and 2 [17], with a focus on participants’
perceptions and self-reported confidence. While this provides valuable insight into learner satisfaction
and perceived relevance, it does not objectively measure knowledge retention, behavioral change, or
patient outcomes. The evidence from previous studies of ATLS and TNCC demonstrates the
effectiveness of the Kirkpatrick model at a relatively high level. A comprehensive scoping review by
Mclaughlin et al. [29] of 47 studies confirmed that simulation-based training consistently improves
teamwork, task performance speed, knowledge, and provider satisfaction, although standardized
reporting methodologies remain variable across studies. Future research should aim to include these
higher-level evaluations to capture the full impact of simulation-based trauma training on clinical
practice and health system performance.

Our findings confirm that debriefing was a highly valued element of ATLS and TNCC training, with
participants rating it consistently highly. The qualitative responses emphasized that debriefing provided
a safe, structured space to reflect on performance, clarify doubts, and integrate theoretical knowledge
into clinical reasoning. The impact of debriefing on learning is well supported by the literature [23].
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Structured debriefing has been shown to promote deeper reflection, reinforce key concepts, and enhance
the retention of both technical and nontechnical skills. In our study, the participants specifically
highlighted that debriefing helped them organize their thinking around the ATLS algorithm, improving
their confidence in prioritizing and sequence interventions during trauma care. However, several
participants suggested that the time allocated for debriefing was too short and recommended longer or
more structured debriefs. This feedback is important, as rushed debriefings may limit opportunities for
participants to process emotions, analyze decision-making, and generalize lessons to clinical practice.

Implications for trauma training in Nepal

Our findings have several practical implications for trauma education and health system strengthening in
low- and middle-income countries (LMICs). The significant gains in confidence and perceived
transferability suggest that simulation-based trauma training can help healthcare providers respond to
trauma, a leading cause of preventable morbidity and mortality in Nepal. The blended learning design,
which combines asynchronous online pre-course modules with in-person simulation, optimized the
contact time for skills practice while reducing logistical demands and enhancing the program's
scalability. Interprofessional training across physicians, nurses, and paramedics fostered shared mental
models and communication skills, both of which are critical determinants of team performance in real
emergencies. The participants identified the need for more complex clinical scenarios and improved
equipment, underscoring the importance of locally adapted simulation design, creative use of low-cost
task trainers, and phased investment in higher-fidelity resources. Faculty development and a train-the-
trainer model are essential for sustaining and scaling trauma simulations within national training
frameworks.

Resource sharing between high-income institutions and LMICs represents an underutilized mechanism
for building simulation capacity globally. Simulation centers that periodically upgrade their equipment
often retire monitors, manikins, and task trainers who remain fully functional. Systematic donation and
repurposing of such resources could substantially reduce the financial barriers that constrain simulation-
based education in resource-limited settings. Strategic partnerships of this kind, supported by faculty
exchange and codeveloped curricula, can accelerate the establishment of sustainable, context-
appropriate trauma training infrastructure in LMICs.

Challenges and potential solutions

Several implementation challenges warrant consideration. The participants most commonly identified
insufficient time for hands-on practice, particularly for technical procedural skills. Addressing this may
require either extending the course duration or introducing iterative refreshing modules to support skill
consolidation. A stepwise model comprising shorter, repeated workshops rather than a single intensive
course may prove more feasible and effective in busy clinical environments where extended leave is
difficult to justify. Simulator fidelity also presented constraints; lower-fidelity manikins reduced scenario
realism at certain skill stations. While high-fidelity simulators remain costly, the structured use of low-
cost alternatives, including purpose-built task trainers and moulage, can meaningfully enhance
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immersion. Strategic investment in high-fidelity platforms could reasonably be prioritized for high-
volume training centers where utilization would justify the cost.

Instructor capacity poses a further challenge. The limited pool of trained faculty resulted in suboptimal
facilitator-to-learner ratios in some sessions, reducing opportunities for individualized feedback and
coaching. A train-the-trainer model would expand the local instructor base, improve supervision quality,
and strengthen the long-term sustainability of the program. Finally, as a novel initiative reliant on
international partnerships and external funding, the program’s continuity remains contingent on securing
durable financial and institutional support. Integrating trauma simulation training into national health
education frameworks, establishing formal links with relevant professional societies, and diversifying
funding through both local and international sources will be essential for embedding this training as a
sustainable component of the Nepali healthcare system.

Strengths and Limitations

A major strength of this study is the mixed-methods design, which captured both quantitative
improvements in confidence and qualitative insights into learner experiences. The use of a validated tool
adds rigor, and the high response rate strengthens the representativeness of the findings.

However, there are limitations. The study relied on self-reported measures, which may overestimate
actual performance. The sample size was modest, and the limited follow-up precluded the assessment
of long-term retention or patient outcomes. In addition, resource limitations (e.g., course duration,
equipment) may have influenced both participant experiences and results. Future studies should
incorporate objective performance assessments, multi-institutional samples, and longitudinal follow-up.

Conclusions

This study demonstrates that simulation-based ATLS and TNCC training is feasible, effective, and
effective in Nepal. The participants reported significant gains in confidence, valued the practical and
team-based nature of training, and expressed readiness to apply skills in real clinical scenarios. While
challenges related to time, equipment, and sustainability remain, potential solutions such as modular
delivery, investment in faculty development, and creative low-cost simulation strategies can address
these barriers. By scaling and sustaining such initiatives, Nepal has the opportunity to build a stronger
trauma care system, enhance multidisciplinary teamwork, and ultimately improve outcomes for trauma
patients.

Abbreviations

ATLS Advanced trauma life support
DASH Debriefing assessment for simulation in healthcare

LMICs Low- and middle-income countries
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SBE Simulation based education
SD Standard deviation
SET-M Simulation effectiveness tool-Modified

TNCC Trauma nursing core course
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Figure 1

Qualitative themes aligned with the 4 domains (learning, confidence, transferability and debriefing)
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