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Abstract

Objective: The primary objective of this study was to evaluate the effectiveness
of simulation-based training in enhancing trauma care competencies among
emergency responders in rural areas of Islamabad, Pakistan. Rural regions often
face challenges such as limited resources, inadequate healthcare infrastructure,
and insufficient trauma care training, leading to suboptimal patient outcomes.
Simulation-based training offers a promising approach to address these challenges
by providing healthcare workers with opportunities to practice skills in a controlled
environment, improving their preparedness to handle reallife trauma situations.
Methods: This quasi-experimental study was conducted at a tertiary hospital in
the rural areas of Islamabad, serving a population with limited access to trauma
care education and exposure. The study included emergency medical staff,
including doctors, nurses, and paramedics, who participated in a simulation-based
training program designed to improve clinical decision-making, procedural skills,
and teamwork. The program consisted of highfidelity simulation scenarios
focusing on trauma management, including road traffic accidents, burns, and
falls. Pre- and postintervention assessments were conducted to evaluate changes
in knowledge, skills, and attitudes. Data were collected through structured
observation checklists, selfreported questionnaires, and performance-based
evaluations during simulated trauma cases.

Results: The results of the study demonstrated significant improvements in the
trauma cave skills of emergency responders following the simulation-based
training. Participants showed a mnotable increase in clinical decision-making
accuracy, procedural proficiency, and communication within trauma teams.
Specifically, the posttraining assessments revealed that the ability to perform
traumaxelated procedures, such as airway management and wound care,
improved by 35%. Teamwork and communication, which are crucial in
managing trauma cases effectively, also showed a marked improvement, with
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participants reporting increased confidence in coordinating with their colleagues.
Additionally, there was an increase in the overall knowledge of trauma care
protocols, with a 40% improvement in understanding guidelines for trauma
management. Feedback from participants indicated high satisfaction with the
training, with many acknowledging the realism and effectiveness of the simulation
scenarios in preparing them for realworld trauma situations.

Conclusion: The study found that simulation-based training significantly
enhanced trauma care competencies among emergency responders in rural areas
of Islamabad. These findings suggest that simulation can effectively bridge the
gap in trauma care skills, particularly in resourcelimited settings. Given the
positive outcomes observed in this study, it is recommended that simulation-based
training be incorporated into regular training programs for rural emergency
services across Pakistan. The implementation of such programs could lead to
better-prepared healthcare teams and ultimately improve patient outcomes in
rural trauma care settings. Moreover, the study highlights the need for further
research to explore the scalability and longterm impact of simulation-based
education on trauma care in rural areas.

INTRODUCTION

Background and Rationale

Trauma care in rural areas, especially in developing
countries such as Pakistan, remains a significant
challenge. The rural healthcare system in Pakistan is
often characterized by limited resources, inadequate
medical infrastructure, and a shortage of trained
healthcare professionals, particularly in emergency
medicine. As a result, rural emergency medical
responders often face difficulties in managing trauma
cases effectively, which may lead to poor patient
outcomes. Trauma-related deaths are among the
leading causes of mortality in these areas, primarily
due to the delayed or inadequate response to trauma,
a lack of advanced clinical knowledge, and limited
access to emergency care resources.

The provision of high-quality trauma care is often
compromised by the scarcity of well-trained
personnel. In rural areas of Pakistan, emergency
medical responders, including doctors, nurses, and
paramedics, may not have the necessary exposure to
complex trauma cases due to infrequent occurrences
of such events. This lack of exposure can result in gaps
in critical trauma care skills and the inability to make
timely, accurate decisions in trauma situations.
Furthermore, rural emergency medical services (EMS)
are often overburdened with routine medical cases,
which leaves little room for the development of
specialized trauma care competencies.

Simulation-based training has been recognized as an
effective method for addressing these challenges by
providing a controlled environment where healthcare
professionals can practice and refine their clinical
skills. This training modality has been widely utilized
in medical education, particularly in emergency
medicine, because it allows trainees to experience
high-stakes scenarios without the risk of harming
actual patients. Simulation-based education can
bridge the gap between theoretical knowledge and
practical experience, providing healthcare workers
with a valuable opportunity to enhance their clinical
judgment, decision-making, and procedural skills in
trauma care.

Trauma Care in Rural Pakistan

Pakistan’s rural healthcare system faces many
challenges, with disparities in access to medical care
being one of the most prominent. Rural regions of
Pakistan are often located far from well-equipped
hospitals, and as a result, patients with traumatic
injuries may not receive timely medical attention.
Moreover, rural hospitals typically lack advanced
medical technologies and specialized personnel
capable of providing optimal trauma care. In addition
to this, rural healthcare facilities may not have the
infrastructure to manage trauma cases effectively.
Hospitals in rural regions may have fewer medical
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staff, a shortage of critical care equipment, and limited
access to trauma care protocols.

These systemic deficiencies lead to high mortality rates
among trauma patients in rural Pakistan, especially in
emergency situations like road traffic accidents, burns,
and falls—common causes of trauma in these areas. A
study conducted by the World Health Organization
(WHO) highlighted that trauma is one of the leading
causes of death worldwide, with low- and middle-
income countries bearing the brunt of these deaths.
Rural Pakistan, with its under-resourced healthcare
system, experiences disproportionately high rates of
trauma-related deaths.

To mitigate these challenges, there is a pressing need
to focus on improving the capacity of emergency
responders in rural areas. As emergency medical
services in these settings are often understaffed and
undertrained, it is crucial to enhance the competency
of the existing workforce. Simulation-based training
provides an opportunity to address this gap by offering
emergency responders the opportunity to practice
trauma care protocols in a simulated environment,
which helps them build critical skills, boost their
confidence, and improve their performance in real-
world trauma situations.

The Role of Simulation-Based Training
Simulation-based training has become an integral
component of modern medical education. It has been
shown to improve both technical skills and non-
technical skills, such as communication, decision-
making, and teamwork, all of which are essential in
trauma care. In simulation training, healthcare
professionals engage in realistic clinical scenarios that
closely mimic reallife trauma situations. These
scenarios can range from simple procedures to
complex, multi-system trauma cases, and can be
adjusted to the specific needs and skill levels of the
participants.

The benefits of simulation-based training are well-
documented. For example, a study by Issenberg et al.
(2005) concluded that simulation-based training
programs significantly improved clinical skills,
particularly in procedural tasks such as intubation,
central line insertion, and chest tube placement.
Furthermore, simulation has been found to be
effective in improving emergency medical teams’
ability to work together, make quick decisions, and

coordinate under stress—skills that are particularly
important in trauma care.

In rural areas, simulation training holds even greater
significance. The limited exposure to trauma cases in
rural settings means that emergency responders may
not have had sufficient opportunities to develop and
practice their skills in reallife settings. Simulation-
based training can compensate for this lack of
experience by providing a platform where healthcare
workers can encounter complex, high-risk trauma
situations in a safe, controlled environment. This
form of training enables emergency responders to
practice trauma management techniques repeatedly,
allowing them to become more proficient in their
skills and more confident in their ability to manage
real trauma cases when they arise.

Moreover, simulation-based training has the added
advantage of being adaptable to the specific needs of
rural areas. The training can be customized to focus
on the most common trauma situations encountered
in rural settings, such as road traffic accidents or
agricultural injuries. This targeted approach ensures
that the training is directly relevant to the types of
trauma emergencies that rural emergency responders
are likely to face.

Importance of Addressing Rural Trauma Care Gaps
One of the major challenges in rural trauma care is
the lack of specialized training among emergency
responders. In many cases, healthcare workers in rural
areas have received limited formal education in
trauma care and may not be familiar with the latest
trauma management guidelines. This lack of
knowledge and skill can result in delays in treatment,
incorrect diagnoses, and poor outcomes for trauma
patients.

To address these gaps, it is essential to provide
ongoing education and training for emergency
medical staff in rural areas. Simulation-based training
offers a practical solution to this issue by equipping
healthcare professionals with the skills and knowledge
needed to handle trauma cases efficiently. By
participating in realistic trauma scenarios, emergency
responders can improve their clinical decision-
making, learn how to prioritize interventions, and
develop the confidence needed to perform complex
procedures under pressure.

http://fmhr.org

| Pervaiz et al., 2025 |

Page 964



Volume 3, Issue 8, 2025

Frontier in

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

The ability to make quick and accurate decisions in
trauma situations is critical to saving lives. In rural
settings, where trauma patients often face longer
transport times to tertiary hospitals, the initial
management provided by emergency responders can
make a significant difference in patient outcomes.
Properly trained healthcare workers are better
equipped to manage trauma cases, stabilize patients,
and make the necessary interventions to prevent
further injury or death.

Objectives of the Study

Given the aforementioned challenges, this study aims
to evaluate the effectiveness of simulation-based
training in improving trauma care competencies
among emergency responders in rural areas of
Islamabad, Pakistan. The study will assess the impact
of simulation training on clinical decision-making,
procedural skills, teamwork, and overall confidence in
trauma management. Additionally, the study will
explore how such training can address the specific
challenges faced by rural healthcare workers,
providing evidence for the feasibility and utility of
simulation-based education in rural trauma care
settings.

In conclusion, trauma care in rural Pakistan faces
significant challenges due to a shortage of skilled
professionals, limited resources, and inadequate
exposure to trauma cases. Simulation-based training
presents a promising solution to these problems by
offering emergency responders a means to practice
and improve their skills in a controlled, risk-free
environment. This study will provide valuable insights
into the effectiveness of simulation-based training in
rural trauma care and contribute to the ongoing
efforts to improve healthcare services in underserved
areas.

MATERIALS AND METHODS

Study Design

This research was designed as a quasi-experimental
study to evaluate the effectiveness of simulation-based
training on trauma care competencies among
emergency medical responders in rural areas of
Islamabad, Pakistan. The quasi-experimental design
was chosen because it allows for an evaluation of the
intervention (simulation-based training) without the
need for randomization. This approach is particularly

useful in settings where randomization may not be
feasible due to logistical, ethical, or practical
constraints. The study involved pre- and post
intervention assessments to measure the impact of the
simulation training on the participants’ knowledge,
skills, and attitudes toward trauma care.

Study Setting

The study was conducted at a tertiary care hospital
located in a rural area of Islamabad, which serves a
predominantly underserved and rural population.
The hospital provides emergency medical services to
surrounding communities and is one of the primary
healthcare facilities in the region. However, like many
rural healthcare centers in Pakistan, it faces challenges
such as limited resources, insufficient medical staff,
and a lack of specialized training in trauma care. The
hospital is equipped with basic trauma care facilities,
but advanced medical equipment and specialized
trauma care personnel are often unavailable, making
it an ideal location for this intervention. The training
was conducted in the hospital's emergency
department and simulation lab.

Study Participants

The participants in this study included emergency
medical responders such as doctors, nurses, and
paramedics who were actively involved in trauma care
at the hospital. A total of 50 emergency medical
personnel were recruited for the study, with the
following breakdown: 20 doctors, 15 nurses, and 15
paramedics. The selection of participants was based
on their roles in trauma care management within the
hospital. Inclusion criteria required participants to
have at least six months of experience in emergency
medical services, as this ensured that they had a
foundational understanding of trauma care practices.
All participants provided informed consent before
enrolling in the study, and they were assured that their
participation would not affect their regular duties or
career progression.

The participants were divided into two groups: an
experimental group that received simulation-based
training and a control group that received no
intervention. This group allocation was based on
convenience, as the nature of the study did not allow
for randomization.
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Simulation-Based Training Intervention

The core intervention of the study was a structured,
simulation-based training program designed to
enhance trauma care competencies. The training
program consisted of a series of high-fidelity
simulations that mimicked real-life trauma scenarios.
These simulations were created to address common
trauma cases in rural settings, including road traffic
accidents, falls from heights, and burn injuries, which
are prevalent in rural areas of Pakistan. The program
aimed to improve participants’ clinical decision-
making, procedural skills, and teamwork during
trauma care.

The simulation scenarios included realistic scenarios,
with participants interacting with mannequins and
simulated patients, allowing them to practice physical
assessments, make decisions regarding interventions,
and perform critical procedures. The scenarios were
designed to be progressive, starting with basic trauma
management and advancing to more complex, multi-
system trauma cases that required coordination
between multiple healthcare providers.

The training sessions were conducted in the hospital’s
simulation lab, which was equipped with mannequins
that simulate human physiology. Each simulation was
followed by a debriefing session led by experienced
instructors, who provided feedback on participants'
performance. The instructors used evidence-based
guidelines for trauma care, such as Advanced Trauma
Life Support (ATLS) protocols, to guide the
debriefing and reinforce key learning points.

The program also focused on improving non-technical
skills, such as communication, leadership, and
teamwork, which are essential in high-pressure trauma
situations. Participants were encouraged to work
together in teams, practicing collaborative decision-
making and improving their ability to communicate
effectively during emergencies.

The training was conducted over four consecutive
days, with each day focusing on different aspects of
trauma care. The first day covered basic trauma
assessment and  airway management, while
subsequent days focused on specific trauma-related
procedures and team coordination. Each participant
received individual feedback from instructors after
each simulation, allowing them to reflect on their
performance and identify areas for improvement.

Data Collection

Data collection occurred at three stages: pre-training,
post-training, and follow-up. The following methods
were used to gather data:

1. Pre-Training Assessment: Before the training
program, participants completed a  baseline
assessment to evaluate their existing knowledge, skills,
and attitudes toward trauma care. This included a
written questionnaire assessing their understanding of
trauma care protocols, a skills checklist to assess their
procedural competencies, and a selfreported
questionnaire on their confidence in managing
trauma situations. Additionally, participants were
observed during routine trauma care scenarios in the
emergency department to assess their clinical
performance.

2. Post-Training Assessment: After the simulation-
based training program, participants were assessed
again using the same measures to determine changes
in knowledge, skills, and attitudes. The post-training
assessment was conducted one week after the training
to allow for the retention of learning and to assess
shortterm improvements. The post-assessment
included a written test, a skills evaluation, and a self-
reported confidence questionnaire.

3. Follow-up Assessment: A follow-up assessment was
conducted three months after the training to evaluate
the long-term impact of the simulation training on
trauma care performance. The follow-up assessment
included a performance-based evaluation during
actual trauma cases in the emergency department, as
well as a questionnaire to assess participants’
continued confidence and practice of trauma care

skills.

Data Analysis

Data were analyzed using both quantitative and
qualitative methods. For quantitative analysis, pre-
and post-assessment scores were compared using
paired ttests to determine statistically significant
differences in knowledge, skills, and confidence
between the experimental group (those who received
simulation training) and the control group (those who
did not receive the intervention). Descriptive statistics
were used to summarize demographic data, and
inferential statistics were used to assess the impact of
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the training program on participants' trauma care
competencies.

For qualitative analysis, feedback from debriefing
sessions,  participant surveys, and instructor
observations were reviewed to identify themes related
to the participants’ experiences with the training. This
feedback helped to assess how well participants
perceived the training, its impact on their skills, and
their ability to apply these skills in reallife trauma
situations.

Limitations

Although the study design provided valuable insights
into the effectiveness of simulation-based training,
certain limitations must be acknowledged. The quasi-
experimental design did not allow for randomization,
which could introduce selection bias. Additionally,
the sample size of 50 participants may limit the
generalizability of the findings. Furthermore, the
study did not assess long-term clinical outcomes such

as patient mortality or morbidity, which would
provide a more comprehensive understanding of the
impact of the training on patient care.

RESULTS

The results of this study were analyzed to assess the
effectiveness of the simulation-based training program
in improving trauma care competencies among
emergency responders in rural Islamabad. This
section presents the findings based on pre- and post-
training  assessments, including changes in
participants' knowledge, skills, and confidence in
trauma care, as well as feedback from the participants.
1. Demographic Characteristics of Participants

A total of 50 emergency medical responders,
including 20 doctors, 15 nurses, and 15 paramedics,
participated in the study. The demographic profile of
the participants is summarized in Table 1 below:

Category Number of Participants Percentage
Doctors 20 40%
Nurses 15 30%
Paramedics 15 30%
Total 50 100%

The majority of the participants (70%) were male,
while 30% were female. The participants had an

average age of 35 years, with a range of 25 to 50
years.

Participant Demographics by Role (N=50)

20.0 20
17.5
15.0
12.5
10.0
7.5

Number of Participants

5.0
2.5

0.0

Doctors

Nurses Paramedics

Figurel. Participant demographics by role (N=50)
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2. Pre- and Post-Training Assessment Results

The pre- and posttraining assessments were
conducted to evaluate improvements in the
participants' knowledge, procedural skills, and
confidence in trauma care. The assessments included
a written questionnaire, a skills checklist, and a self-
reported questionnaire on confidence.

2.1 Knowledge Improvement
The pre- and posttraining assessments revealed a
significant improvement in participants' knowledge of

trauma care protocols. The written questionnaire
assessed participants' understanding of key trauma
care principles, such as airway management, trauma
triage, and wound care. The average score on the pre-
training test was 55%, while the posttraining test
average score increased to 85%, reflecting a 30%
improvement. This improvement was statistically
significant, with a p-value of 0.002 (Table 2).

Assessment

Pre-Training Average Score (%)

Post-Training Average Score (%)

Knowledge Test 55

85 +30

100

80

60

40

Average Score (%)

20

9 Pre-Training

Knowledge Improvement: Pre vs. Post

Post-Training

Figure 2: Change in Procedural Skills from Pre- to Post-Training

2.2 Procedural Skills Improvement

The skills checklist evaluated participants' ability to
perform key trauma-related procedures, such as airway
management, wound dressing, and IV insertion. The
assessment was based on a scale of 1 to 5, where 1
indicated poor performance and 5 indicated excellent
performance.

Before the training, participants averaged a score of
2.7 in their procedural skills, with many having
difficulty performing critical tasks such as securing the
airway or performing wound care effectively. After the
training, the average score increased to 4.2, indicating
a marked improvement in their procedural skills. This

improvement was statistically significant with a p-

value of 0.001.

2.3 Confidence Improvement

Confidence in managing trauma cases was assessed
using a self-reported questionnaire, where participants
rated their confidence on a scale of 1 to 10. The pre-
training average confidence score was 5.2, reflecting
moderate confidence in handling trauma cases. After
the simulation training, the average confidence score
increased to 8.3, showing a significant increase in
confidence levels. The improvement in confidence
was statistically significant with a p-value of 0.001

(Table 3).
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Pre-Training Post-Training
Category Confidence Score (1-10) Confidence Score (1-10) Change
Confidence in Trauma Care 5.2 8.3 +3.1

2.4 Teamwork and Communication

Participants were also assessed on their ability to work
effectively in teams, which is critical in trauma care
settings. Teamwork and communication were
evaluated during the simulation-based training
scenarios, with instructors rating participants’
performance using a 5-point scale. The pre-training

average teamwork score was 3.0, indicating moderate
performance in teamwork and communication. After
the simulation training, the average score increased to
4.5, reflecting a substantial improvement in team
coordination and communication skills. This increase
was statistically significant with a p-value of 0.003

(Figure 3).

(p = 0.003)

w
1

IS

w
T

N
T

-
T

Teamwork & Communication (1-5)

o

Pre-Training

Post-Training

Figure 3: Improvement in Teamwork and Communication from Pre- to Post-Training

3. Follow-Up Assessment Results

To assess the long-term impact of the simulation-based
training, a follow-up assessment was conducted three
months after the training. This assessment focused on
the application of learned skills in real trauma
situations in the emergency department.

3.1 Real-World Application of Skills

The follow-up assessment involved observing the
participants during real trauma cases in the emergency
department. The participants were observed
performing trauma care tasks, such as airway
management, wound care, and team coordination, in
actual trauma situations. The results showed that 80%
of the participants demonstrated a significant
improvement in their ability to apply trauma care
skills in real-life settings.

3.2 Sustained Confidence

The follow-up questionnaire revealed that the
majority of participants (85%) felt that their
confidence in trauma care remained high three
months after the training. The average confidence
score during the follow-up assessment was 8.1, only
slightly lower than the posttraining score of 8.3,
indicating that the training had a lasting impact on
participants' confidence in managing trauma cases.

4. Participant Feedback

Feedback from the participants indicated high
satisfaction with the simulation-based training
program. The majority of participants (90%) reported
that the training was highly relevant to their work in
rural emergency services and appreciated the
opportunity to practice critical skills in a safe and
controlled environment. Many participants noted
that the realistic simulation scenarios helped them
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feel more prepared to manage trauma cases in real-life
situations.

Some participants mentioned that they would benefit
from more frequent simulation training sessions, as
this would allow them to continue improving their
skills and keep up with evolving trauma care
protocols.  Additionally,  several  participants
highlighted the importance of including more
complex trauma cases, such as multi-system trauma, in
future training sessions to further enhance their
preparedness for challenging trauma scenarios.

5. Statistical Analysis

To evaluate the statistical significance of the observed
improvements, paired ttests were used to compare
pre- and post-training assessment scores. The results
revealed that all measures—knowledge, procedural
skills, confidence, and teamwork—showed statistically
significant improvements (p-values < 0.05), indicating
that the simulation-based training had a meaningful
impact on the participants' trauma care competencies.

6. Summary of Results

The results of the study indicate that simulation-

based training significantly improved trauma care

competencies among emergency responders in rural

Islamabad. The key findings are summarized as

follows:

® Knowledge: Participants' knowledge of trauma
care protocols increased by 30%, with a
significant improvement in understanding
trauma management guidelines.

® Procedural Skills: A marked improvement of 1.5
points on a 5-point scale was observed in
participants' ability to perform critical trauma-
related procedures.

® Confidence: Confidence in managing trauma
cases increased by 3.1 points on a 10-point scale,
reflecting a substantial boost in participants' self-
assurance.

® Teamwork and Communication: Teamwork
and communication skills improved by 1.5
points on a 5-point scale, with participants
demonstrating better coordination in team-based
trauma care scenarios.

® Real-World Application: Participants
successfully applied the skills learned in the
simulation-based training to real-world trauma

cases, with 80% demonstrating improvement in
their ability to manage trauma patients in actual
emergencies.

DISCUSSION

This quasi-experimental study examined the effect of
a structured, high-fidelity simulation program on
trauma care competencies among —emergency
responders serving rural communities around
Islamabad. Three principal findings emerged. First,
participants demonstrated sizeable gains in knowledge
of trauma protocols, with posttraining test scores
rising from 55% to 85%. Second, procedural
proficiency improved from an average of 2.7 to 4.2 on
a 5-point scale, indicating meaningful skill acquisition
in core tasks such as airway management, wound care,
and IV insertion. Third, non-technical competencies—
teamwork, communication, and confidence—showed
marked improvement, including a sustained
confidence score of 8.1 at three months and observed
real-world application gains in 80% of participants.
Taken together, these results suggest that simulation-
based training is both feasible and impactful in
resource-constrained rural emergency settings.
Several mechanisms likely explain these -effects.
Simulation provides deliberate practice with
immediate feedback, enabling providers to form
mental models and muscle memory that are difficult
to build in low-volume trauma environments. The
structured debriefs anchored in recognized trauma
frameworks reinforced correct decision pathways,
reduced cognitive load in high-stress moments, and
aligned team members on shared mental models of
care. Additionally, the progressive scenario design—
moving from basic assessment to multi-system
trauma—mirrors the way competence develops in
practice, scaffolding complex performance on a firm
foundation of fundamentals. Finally, the explicit
focus on non-technical skills addresses known
contributors to preventable errors in trauma
resuscitation: unclear leadership, poor role allocation,
and fragmented communication.

The setting of this study underscores its importance.
Rural facilities in Pakistan often face long transfer
times, limited equipment, and fewer specialist
resources, increasing the premium on rapid
assessment and early, correct interventions. In such
contexts, the “first hour” of trauma care frequently
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determines outcomes. By raising competence and
team coordination at the point of first contact,
simulation training may compress time to critical
interventions and reduce the variability inherent in
ad-hoc on-the-job learning. The high satisfaction rates
suggest good acceptability of simulation as an
educational strategy among rural staff, which is crucial
for long-term adoption.

Our findings align with the broader body of evidence
that simulation improves procedural performance
and team behaviors in acute care disciplines. While
much of the prior work has been conducted in tertiary
centers, this study extends those insights into a rural,
resource-limited context and demonstrates that
benefits are not confined to highly resourced
institutions. The sustained confidence noted at three
months, coupled with observed improvements during
real cases, suggests that effects may transfer beyond the
simulation lab into clinical practice. Although
confidence does not always equate to competence, in
emergency settings appropriate self-efficacy can reduce
hesitancy, promote earlier escalation, and support
clearer leadership—each of which contributes to
smoother resuscitations.

Several practical implications follow. First, simulation
can serve as a core component of continuing
professional development for rural responders, not as
an occasional adjunct. Brief, high-frequency, low-dose
sessions—"rolling refreshers”—may maintain skills over
time more efficiently than infrequent, long courses.
Second, scenario design should be tailored to local
epidemiology and constraints: road traffic injuries,
falls, and burns; limited blood products; and
prolonged transport. Incorporating locally available
equipment and realistic resource limitations into
scenarios will improve fidelity and transfer. Third,
formal inclusion of non-technical skills—closed-loop
communication, role clarity, and shared situational
awareness—should remain explicit learning objectives
rather than incidental outcomes.

From a system perspective, integrating simulation
with quality improvement could magnify impact. For
example, debrief themes can feed into protocol
updates, equipment layout changes, or pre-packed
trauma kits optimized for rural transport. Conducting
in-situ simulations within the actual emergency
department can expose latent safety threats—missing
equipment, unclear supply locations, or bottlenecks

in patient flow—that are not apparent in a dedicated
skills lab. Partnerships between tertiary centers and
rural hospitals can support faculty development,
scenario libraries, and remote debriefing, improving
scalability at lower cost.

The study also provides insight into cost-sensitive
implementation. While high-fidelity mannequins
were used here, many gains in decision-making and
teamwork can be achieved with hybrid models: task
trainers for procedures, standardized patients for
communication, and low-cost manikins for basic
resuscitation steps. The most critical resource is
trained facilitators who can run structured debriefings
grounded in evidence-based frameworks. Building
local instructor capacity should be an early priority so
programs do not depend indefinitely on external
experts.

Notwithstanding its strengths, this study has
limitations. The quasi-experimental design and
convenience allocation raise the possibility of
selection bias, and results may reflect, in part,
differences between groups at baseline. The sample
size, while adequate for detecting within-group
changes, limits subgroup analyses (e.g., doctors versus
nurses versus paramedics) and may reduce
generalizability beyond similar rural Pakistani settings.
Several measures relied on self-report, introducing the
risk of social desirability or Hawthorne effects.
Importantly, we did not measure patient-centered
outcomes such as mortality, morbidity, or time-to-
intervention; thus, while competency improved, the
downstream effect on clinical outcomes remains to be
demonstrated. Finally, the follow-up period of three
months is relatively short; skill decay curves in trauma
care can be steep without reinforcement.

These limitations point to concrete avenues for future
research. Randomized or stepped-wedge designs
would  strengthen  causal
accommodating operational realities. Multi-site
studies across diverse rural regions could assess
external validity and identify contextspecific
adaptations. Longer follow-up with booster sessions
would clarify the cadence required to sustain gains.
Linking training to clinical metrics—pre-hospital
times, adherence to trauma bundles, complications,
and survival-would determine whether educational
improvements translate into better patient outcomes.
Economic evaluations, including cost per unit

inference  while
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improvement in competency and cost per clinical
outcome gained, would aid policymakers in resource
allocation.

CONCLUSION

This study aimed to assess the effectiveness of
simulation-based training in improving trauma care
competencies among emergency responders in rural
Islamabad. The findings of this research indicate that
simulation-based training can significantly enhance
the knowledge, procedural skills, confidence, and
teamwork abilities of emergency medical personnel.
Participants demonstrated a marked improvement in
their ability to perform key trauma-related procedures,
such as airway management, wound care, and IV
insertion, following the training. Additionally, there
was a significant increase in their confidence levels
and teamwork performance when managing trauma
cases.

The results of this study align with a growing body of
evidence supporting the value of simulation-based
education in medical training, particularly in resource-
limited and rural settings. The improvements
observed in both clinical decision-making and
teamwork are particularly significant, as these
competencies are essential in emergency care, where
timely and effective action can have a life-saving
impact. This research also highlights the importance
of simulation training in bridging the gap in trauma
care skills that exists in rural areas, where exposure to
trauma cases may be limited.

The positive outcomes of this study suggest that
simulation-based training should be incorporated into
the regular training programs for rural emergency
services in Pakistan and other similar regions. It
provides a costeffective and scalable solution to
enhance trauma care skills in areas where access to
high-quality trauma education may be limited.
Moreover, the evidence presented in this research
could serve as a foundation for future studies aimed
at exploring the longterm impact of simulation
training on patient outcomes and the sustainability of
skill improvements over time.

In conclusion, simulation-based training is an
effective tool for enhancing the competencies of
emergency medical responders in rural settings. By
providing healthcare professionals with realistic
training scenarios, simulation-based programs can

help to improve clinical outcomes in trauma care and
strengthen the overall response to emergencies in
rural hospitals.
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