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Background
Traumatic injury is the leading cause of death in children ages 

0 - 17 years1. Less than 10% of injured children receive care at a 
pediatric trauma center or children’s hospital due to limited 
resources, distance, and a regional absence of pediatric surgeons 
and/or specialists2. Pediatric trauma patients are often taken to 
the nearest emergency department (ED), even that ED may not 
be equipped to provide the best care specific to the pediatric 
trauma patient’s needs. For most of these EDs as well as pre-
hospital transporters, pediatric trauma care, is a low-frequency, 
yet high-stakes, event that may generate significant anxiety among 
providers3. The limited resources and infrequent exposure makes it 
challenging for staff to maintain the skills necessary for efficient and 
successful care of the pediatric trauma patient. Pediatric Advanced 
Life Support (PALS) is an existing standardized resuscitation course 
but it offers minimal education in pediatric trauma care. Numerous 
studies have demonstrated the utility of in situ simulation-based 
training as both a tool for assessment and educational intervention 
with respect to trauma team function, efficacy, communication, and 
overall improvement in early trauma care provided, but few have 
evaluated its efficacy within the pediatric population4-7. The focus of 
this review is to provide the trauma community with an overview 
of the recent literature regarding the utility of simulation-based 
education initiatives within the field of pediatric trauma, encourage 
the application of these initiatives to rural or smaller community 
hospital settings, and discuss potential future research directions.

Pediatric Emergency Care in the Rural Setting
Despite advances in care and regionalization of trauma systems 

outcome disparities between urban and rural pediatric trauma 
patients persist8-9. Pediatric trauma care is a low frequency event. Not 
surprisingly, physicians serving rural communities report a greater 
need for continuing medical education with respect to pediatric 
emergency procedures as compared to those in urban centers10. 

High quality trauma resuscitative care significantly improves 
mortality; however, staff may not have sufficient opportunities 
to maintain the skills necessary to provide this proficient care 
specific to the pediatric trauma patient. Pediatric trauma is a highly 
specialized field where patients require coordinated and timely 
execution of care during resuscitation. The lower volume of pediatric 
patients in non-pediatric facilities and rural settings, as well as the 
minimal opportunity for pediatric trauma education within the 
currently offered standardized resuscitative courses makes the 
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implementation of team-training and pediatric trauma 
care concepts, as well as opportunity for review, crucial11-13.

A prospective pilot study for a trauma outreach 
program utilizing in situ simulation-based education 
was recently initiated by a level 1 trauma center serving 
a largely rural population. They identified the three 
hospitals with highest volume of pediatric trauma referrals 
and completed in situ simulation-based training with 
video debriefing and surveys evaluating provider comfort 
level with pediatric trauma resuscitative tasks, pre and 
post training. Reassessment and focus group discussion 
comments revealed significant improvement in provider 
comfort level, successful resuscitation, proposed practice 
changes, and improved relationships and communication 
between the trauma center providers and their rural 
community hospital colleagues. One particular comment 
exemplifies the positive impact of simulation education on 
the relationship between the rural referring provider and 
the trauma center: ”Putting a face to who we talk to really 
helps and is very beneficial. This helps build trust with the 
ER team and the trauma team.”14.

In Situ Pediatric Trauma Simulation-Based Education
Simulation-based training is increasingly recognized 

as an education tool that can improve patient safety and 
medical practice as well as increase a provider’s clinical 
knowledge base, procedural skills set, and communication 
with his/her healthcare team15-17. With respect to the 
trauma team, team function has been compared pre 
and post in situ simulation training4-7. Amiel et al, found 
significant improvement in teamwork and communication 
as well as other areas of treatment. Several studies 
targeting improvement in pediatric trauma room care 
using in situ trauma simulations with debriefing, have 
demonstrated positive results with overall improvements 
observed in teamwork, communication, resuscitative skills 
and/or patient care18-23.

Additional utility of simulation-based training lies in its 
ability to identify targets for performance improvement and 
assist in the correction of these performance deficiencies. 
A study conducted within 35 EDs used simulation training 
to evaluate the resuscitative care provided in injured 
pediatric patients. Deficiencies were present among all 
participating EDs, suggesting simulation-based education 
to be a valuable tool to help improve provider and team 
care of children who have sustained trauma24.

Prior research findings indicate providers perceive 
individual improvement post-simulation14. Several studies 
report successful translation of team-oriented skills 
including effective communication and efficiency18-20. 
Participants report improvement in communication both 
within the immediate members of the emergency care 
team as well as between hospital systems14. 

Future Research 

Simulation-based medical education is an increasingly 
popular tool that facilitates experiential learning as well as 
the maintenance of the knowledge and skills necessary to 
treat high risk, rare or infrequently encountered disease 
processes, including traumatic injury of the pediatric 
population. While studies have shown that use of simulation 
improves provider knowledge, skills, and comfort levels, 
the intervals of training and longevity of evaluation 
provided in these studies vary significantly. Studies ranged 
from as few as 1 simulation followed by reassessment 6 
months later to as frequent as monthly assessments for 
almost 2 years4-7, 14, 21-23. Further study to determine the 
optimal timeline for training and reassessment is needed. 
One cannot definitively say whether the knowledge and 
skills acquired is retained long term without the need of 
frequent reassessment; however, results of these studies 
suggest it to be so. Hunt et al completed pediatric trauma 
simulations in 18 EDs followed by reassessment 6 months 
later, resulting in marked performance improvement, 
indicating knowledge and skill retention over this time 
period23.

Additionally, while overall improvement in the 
simulation setting is observed, one cannot be certain 
that simulations are sufficiently realistic and if this truly 
corresponds to improvement in the clinical setting. It is 
not known whether a participant’s performance during a 
simulation accurately reflects how he/she would perform 
during a real pediatric trauma resuscitation.  While 
Steinemann et al, has shown that the use of simulation 
for teaching and assessing teamwork skills improves 
teamwork during actual trauma resuscitations, to our 
knowledge, no such comparison evaluating the translation 
of clinical skill has been completed. Future study needs to 
investigate whether simulation-based training improves 
the quality of pediatric trauma care provided to real 
patients via comparison of patient outcomes. Cost analysis 
of care pre and post simulation-based training would also 
be of benefit.  

Conclusions

Simulation-based education can be used to identify 
and correct performance and knowledge gaps in the 
stabilization of children presenting to EDs as trauma 
patients, as well as improve provider comfort level. 
Simulation-based training will improve future pediatric 
trauma patient care and should be implemented at 
institutions with limited exposure to the pediatric trauma 
patient, especially those serving rural populations. Further 
study comparing patient outcomes, cost analysis, and 
quality improvement, prior to and after implementation 
of simulation-based education initiatives is warranted at 
all participating institutions.  
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