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Abstract 

BACKGROUND:  Point of care ultrasound (PoCUS) has become standard of care 

in many clinical settings; including the Extended Focused Assessment with 

Sonography in Trauma (E-FAST) in management of trauma cases. Similarly, 

simulation is common in medical training and we look to examine the usefulness 

of ultrasound simulation, specifically in trauma simulation and whether diagnostic 

abilities improve with the addition of ultrasound. 

 

METHODS: Twelve residents with prior ultrasound training, after an orientation 

to our two simulators (SimMan 3G and edus2 ultrasound simulator), were each 

assessed on six different trauma simulations. For each scenario the participant 

would initially perform a standard clinical assessment utilizing the SimMan 3G 

mannequin simulator, compiling a differential diagnosis, including confidence 

scores. They then performed an E-FAST scan using the ultrasound simulator and 

further adjusted their list of diagnoses accordingly. A total of 72 scenarios were 

completed. We examined the effect of addition of simulated ultrasound on 

diagnostic accuracy, diagnostic confidence and diagnostic precision. Data was 

analyzed with Prism (v6, GraphPad Software Inc.). 

  



RESULTS: Diagnostic accuracy improved considerably with simulated PoCUS 

using edus2. With the addition of PoCUS participants had 64 correct primary 

diagnoses (89% accuracy), as opposed to 32 correct primary diagnoses (44% 

accuracy) without PoCUS, which when analyzing with a paired t-test gives a p 

value of less than 0.0001. Confidence in diagnosis went from a mean of 47.6% 

(95% CI 39.9% - 55.3%) without the ultrasound simulator to a mean of 83.6% (95% 

CI 78.1% - 89.1%) with ultrasound usage, a statistically significant difference 

(p<0.0001).  

 

CONCLUSION: The use of a simulator is a convenient way of supplementing 

training in both trauma and ultrasound. By incorporating PoCUS into trauma 

simulations participants are significantly more likely to arrive at the correct 

diagnosis, have more confidence in their conclusions and also have a narrowed 

differential diagnosis. 
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Introduction 

Bedside ultrasound is a well-established diagnostic tool used in a variety 

of emergency medical situations, including trauma. In the last few decade the 

use of ultrasound technology has been rapidly integrated into Emergency 

Departments and increasing numbers of practicing emergency physicians are 

now trained in bedside point of care or goal-directed ultrasound1. 

 

Background 

Various applications for the use of bedside point of care ultrasound 

(PoCUS) in acute care medicine have been established in the literature. Over the 

last two decades the Extended Focused Assessment with Sonography in Trauma 

(E-FAST) scan has transformed the management of trauma patients and is 

considered standard of care in trauma resuscitation2. PoCUS has become an 

essential component in the evaluation of the hypotensive patient and has been 

shown to improve diagnostic accuracies for physicians examining patients with 

undifferentiated hypotension3, as well as helping to correctly identify a cause in 

patients with shock1. Lung ultrasound can be used as a bedside diagnostic tool 

of the dyspneic patient, as it can demonstrate findings of pneumothorax, pleural 

effusion, and alveolar consolidation4. Additionally, goal-directed bedside 

ultrasound has been shown to aid an intensivist’s understanding of a patient’s 



hemodynamics5. Given the increased usage and significance of bedside 

ultrasound in emergency medicine6, it is of great importance to ensure physicians 

and residents in the field of emergency medicine are competent and familiar 

with beside ultrasound in the diagnosis of certain trauma related injuries. 

 Simulator-based training provides an ideal platform on which to build 

both traditional diagnosis and ultrasound diagnosis techniques. Medical training 

using a simulator is a well-established and respected practice7, and has many 

advantages when compared to traditional training techniques. Multiple studies 

have established the effectiveness of simulation in the teaching of basic science 

and clinical comprehension, procedural skills, teamwork, and communication as 

well as assessment at various education levels8 and the use of simulated learning 

environments has grown substantially over the past few decades10,11. Traditional 

teaching in medicine consists of limited instruction time and can rely greatly on 

patient availability and safety.  If simulators are used, learners can be subjected 

to multiple clinical scenarios without any consequence towards patient health. In 

this respect, simulator-based learning provides a much more efficient way of 

training both inexperienced medical students, as well as seasoned physicians12. 

 More recently, there has been the development of various ultrasound 

simulators, both high- and low-fidelity, and studies evaluating the effectiveness 

of such13. Surgery residents were trained (introductory course in ultrasound 



physics and technology, along with instruction on the E-FAST scan, with both 

didactic and hands-on experience) and tested on the ultrasound simulator 

UltraSim. Following testing there was no significant difference demonstrated 

between groups trained on models/patients versus those trained on the 

simulator. This shows that training with an ultrasound simulator at least compares 

favorably with the experience gained with traditional hands-on patient models14. 

 By merging standard simulation with an ultrasound simulator and 

measuring specific outcomes, this study will focus on the effectiveness of training 

and assessing resident physicians in using a bedside ultrasound simulator and a 

mannequin-style simulator.   

 

Study Objectives 

This study sought to: (1) evaluate if diagnostic accuracy and diagnostic 

confidence for resident physicians was greater when a locally developed 

ultrasound simulator was incorporated into simulated trauma scenarios, and (2) 

assess participants views on the edus2 simulators’ face validity (the simulator is 

viewed as realistic), as well as content validity (the simulator contains material 

that is appropriate for training).  

 

 

 



Methods 

Study design 

This was an observational study involving resident physicians rotating 

through the Saint John Regional Hospital in January of 2014.  Before initiation of 

participant involvement we had the study approved by the Horizon Health 

Network Research Ethics Board based at Saint John Regional Hospital. 

Study setting and population 

The study was conducted in the simulation center of the Saint John 

Regional Hospital emergency department in the month of January 2014. The 

study population included resident physicians with previous PoCUS training, who 

were within the first three years of their residency program rotating through the 

Saint John Regional Hospital. The twelve resident participants were recruited 

through local communication networks and enrolled voluntarily in the study. 

Consent forms (Appendix 1) were distributed and signed prior to involvement. 

Inclusion criteria included (1) voluntary participation, (2) the ability to attend both 

an orientation and testing session, (3) being a resident within the first three years 

of their residency program (4) prior ultrasound training.  

 

 

 



Study Protocol 

The study was carried out in a step-wise fashion: 

• Participants first attended a standard orientation session.  The two hour 

session included: (1) a review, led by an experienced Emergency Medicine 

Physician, of ultrasound skills and the basic approach to ATLS, and (2) a 

demonstration of the mannequin-style and edus2 simulators, including 

hands-on experience.  All the characteristics of the two simulators 

required for testing were demonstrated during the orientation session 

(i.e.: how to perform a brief primary survey on the mannequin simulator 

and a standardized focused emergency ultrasound scan on the US 

simulator).  The specific combination of symptoms and signs for diagnosis 

were not shown during the session. The orientation sessions were carried 

out in groups with six participants.   

• Following the orientation session and prior to testing, participants were 

asked to complete: (1) a short, online exam in order to demonstrate their 

knowledge on bedside ultrasound (The online exam used is a resource 

provided by the American College of Emergency Physicians (ACEP) and 

can be found at: http://www.emsono.com/acep/ACEP_EUS_Exam.html.16 

Participants were asked to complete the FAST (Trauma) and Lung online 



exams), and (2) a questionnaire to gauge their level of confidence in 

bedside ultrasound.   

• A separate testing session (held within two weeks of the orientation 

session) was conducted for each participant. For the testing sessions 

specific pathologies were programmed into each simulator.  The 

pathologies programmed were as follows: (1) tension pneumothorax, (2) 

peritoneal hemorrhage secondary to a spleen laceration, (3) hemothorax 

(4) pelvic fracture, with no detectable hemorrhage on ultrasound, (5) 

cardiac tamponade, and (6) chest contusion/rib fracture with no 

detectable ultrasound findings (Scenarios found in Appendix 4). The order 

of each series of scenarios was varied using a Latin Square design 

(Appendix 5) to avoid potential sequence bias.  

• During the testing simulations participants were given a brief vignette and 

after reading such were asked to enter the simulation suite. The 

participant initially performed an assessment of the SimMan 3G adult 

mannequin simulator, and, using a basic clinical examination approach 

(brief history and focused physical examination) recorded a five-item 

differential diagnosis list, ranking each diagnosis in order of likelihood.  

The participant also gave each possible diagnosis on their list a percent 

probability (between 1-100%) corresponding to the likelihood that the 



diagnosis matches the pathology programmed into the simulator (ex: Item 

2 on the differential is cardiac tamponade, and there is a 30% chance that 

that is the correct diagnosis).  There was no limit for the sum of these 

percent probabilities.   

• After the initial diagnosis list was created, the participant proceeded to 

the ultrasound component of the simulation.  RFID cards (explained 

further in materials below) had been placed under the skin of the SimMan 

3G adult simulator and the participant used the simulation probe to 

access the video images.  Using this part of the simulation, along with the 

information gained from the initial clinical examination, the participant 

recorded a new, five-item differential diagnosis list. Once again, the 

participant assigned each pathology a corresponding percent probability, 

and again there was no limit for the sum of these probabilities.  

• Following interaction with both sections of the simulation, the two 

differential lists were collected from the participant, and the participant 

was asked to exit the simulation suite.  

• This testing procedure was carried out six times for each participant (once 

for each pathology), which took approximately two hours.  Following the 

last testing procedure, the resident physicians were given a questionnaire 



regarding the face and content validity of the simulator.  This 

questionnaire took approximately five minutes to complete.  

 

Materials 

The two questionnaires employed (Appendix 2) use a five-point Likert 

scale system.  The subjective nature of all these concepts, confidence, face 

validity, and content validity, is well known and required that our questionnaires 

to be composed of mainly opinion-centered questions.  The scales used to 

evaluate resident physicians’ confidence and perceptions of the face validity and 

content validity of the sessions were developed specifically for this study and 

their psychometric properties have not been previously tested. 

 The Laerdal SimMan 3G adult simulator is a realistic interactive training 

mannequin for simulating a wide range of advanced life saving skills in medical 

emergencies.  This simulator is fully functional with spontaneous breathing, 

airway control, voice, sounds, ECG, and many other clinical features.  

 We constructed an innovative ultrasound simulator (Figure 1) based on the 

Emergency Department Ultrasound Simulator (edus2
TM, technology developed by 

Paul Kulyk and Paul Olszynski, with construction of ultrasound simulator in our 

department by Dr. Glenn Verheul), a portable bedside ultrasound device that 



allows for the seamless integration of Emergency Department Ultrasound (EDUS) 

into high fidelity simulation scenarios (HFS).  

 
Figure 1: edus2 ultrasound simulator and SimMan 3G mannequin simulator15 

The edus2 displays predetermined video clips of areas of interest through 

the coupling of those videos to specific radio-frequency identification (RFID) 

cards placed under the skin of an existing HFS mannequin. In this study we used 

a USB based RFID scanner hidden inside a simulated low frequency probe.   

Participants using the edus2 simulator simply need to wave the simulator probe 

over hidden RFID cards (which are positioned in appropriate areas) and a pre-



programmed video plays on the simulator screen.  Trainees using the edus2 gain 

the opportunity to determine whether to use bedside ultrasound (developing 

knowledge around the indications of bedside ultrasound) and how to assess 

scans (image interpretation) as displayed on the edus2 screen all with the context 

of an HFS scenario. They, however, did not get practice in image acquisition, as 

images do not change with different movements or adjustments. With this 

system multiple scans are possible during any given scenario including thoracic, 

cardiac, abdominal and pelvic.  This simulator allowed the participant to be 

exposed to multiple pathologies, both common and uncommon ones and to be 

trained to perform image interpretation, and clinical management through the 

use of various clinical scenarios. 

 

Scenario Development 

 The lead investigator, following ATLS principles, developed all six 

scenarios used in this study. Three emergency room physicians experienced in 

simulation development reviewed the scenarios prior to testing of participants. 

 

Data Analysis 

All data analysis was completed using Prism (v6, GraphPad Software Inc., 

http://graphpad.com/quickcalcs/). Descriptive statistics were used to summarize 

response to the face and content questionnaires. 



Results 

Twelve resident physicians from various resident specialties were recruited 

to participate in this study, all of which had previous ultrasound training. Eleven 

of the twelve participants had taken a formal ultrasound course, while the other 

had received multiple training sessions throughout his residency program. All 

twelve residents completed the required training prior to testing and each 

participant completed all six scenarios, giving a sample size of n=72 for the 

diagnostic analyses. There were no indeterminate results, absent responses, or 

adverse events recorded during the study. Table 1 below outlines various 

characteristics of the participants recruited. 

Participant Information    

Gender Male – 7 Female – 5   

Residency program Fam Med – 7  Emergency – 3 Surgery – 1  

Year of residency PGY1 – 3 PGY2 – 5 PGY3 – 4 

Completed ATLS Yes – 10  No – 2   

Completed ultrasound course Yes – 11  No – 1   

Previous ultrasound 
training/experience 

Yes – 12    

Number of completed ultrasound 
scans (approximate) 

10 to 20 – 6 20 to 50 – 3  > 50 – 3 

Amount of trauma experience 
(asked minimal, medium, high) 

Minimal – 5  Medium – 7  High – 0 

Number of simulation sessions 
attended 

≤ 10 – 6 10 to 20 – 3  ≥ 20 – 3  

Table 1 – Participant Information 



Diagnostic Accuracy 

 The participants in this study were more likely to rank the correct primary 

diagnosis at the top of their differential list following use of the ultrasound 

simulator. Without PoCUS, 32 correct primary diagnoses were made during the 

scenarios (44% accuracy) and following PoCUS 64 correct primary diagnoses 

were made (89% accuracy).  Table 2 below demonstrates differences in 

diagnoses in the different scenarios. 

Table 2 – Correct diagnoses in the 6 different scenarios 
 

When analyzing these numbers with a paired t-test, the result shows a 

two-tailed p value of less than 0.0001, a statistically significant value.  

 

 Number of Correct 
Primary Diagnoses Prior 
to PoCUS 

Number of Correct 
Primary Diagnoses 
Following PoCUS  

Scenario 1 10 12 
Scenario 2 7 10 
Scenario 3 5 11 
Scenario 4 6 10 
Scenario 5 2 12 
Scenario 6 2 9 
Total (n=72) 32 64 



 

  Figure 2: Correct vs. Incorrect Diagnoses (Before and After PoCUS) 

  

To further assess participants’ diagnostic accuracy we analyzed their 

differential diagnosis rank lists. If the participant’s first-ranked diagnosis was the 

correct one, they received five points; if it was second-ranked, they received four 

points; and so on. Prior to the use of ultrasound participants had a median rank 

of the correct diagnosis of 4, with a mean of 3.47 (95% CI 3.02-3.92), while 

following the use of ultrasound the median rank increased to 5 and the mean to 

4.81 (95% CI 4.64-4.97).  This difference is statistically significant (Wilcoxon 

matched-pairs signed rank test and Mann Whitney test, p<0.0001). 
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Figure 3 – Diagnostic accuracy (using differential diagnosis rank list) 

 

Diagnostic Confidence 

 Following the use of ultrasound in the simulations, participants were more 

likely to have greater confidence in their diagnosis, with a median confidence of 

98.5% and a mean of 83.6% (95% CI 78.1% - 89.1%), compared to a median 

confidence of 50% and a mean of 47.6% (95% CI 39.9% - 55.3%) before the use of 

ultrasound. This difference was statistically significant (two-tailed, paired t-test, 

p<0.0001). 

0

1

2

3

4

5

Before PoCUS After PoCUS

Diagnostic Accuracy



Figure 4 – Diagnostic confidence (before and after PoCUS) 

 

Diagnostic Precision (Number of Diagnoses on Differential Diagnosis List) 

 After the use of the ultrasound simulator participants were more likely to 

have a narrowed differential diagnosis. Participants had a median number of 3, 

and a mean number of 3.31 possible diagnoses (95% CI 3.03-3.58) before using 

the ultrasound simulator, compared to a median number of 2 and mean number 

of 2.38 (95% CI 2.12-2.63) following the use of ultrasound. Statistically, this is a 

significant difference (Wilcoxon matched-pairs signed rank test, p<0.0001). 
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Figure 5: Diagnostic Precision – Number of diagnoses on differential diagnosis 
list 
 

Questionnaires 

 We used questionnaires (Appendix 2) to look at the face and content 

validity of the simulations and simulators. The questionnaires were simple to 

administer and were thought to produce important and useful information. 

However, since only twelve sets of questionnaires were collected (one set per 

participant), it is not possible to make any statistically significant conclusions.  

Some of the questions posed to the participants included: 

a) How realistic is the mannequin-style (SimMan 3G) patient simulator? 

Median response: “Neutral” (3 out of 5) 
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b) How realistic is the ultrasound simulator? Median response: “Neutral to 

Somewhat” (3.5 out of 5) 

c) How realistic were the pathologies on the ultrasound simulator? Median 

response: “Somewhat” (4 out of 5) 

d) In your opinion can proper diagnostic techniques be taught effectively 

using the mannequin style simulator? Median response: “Somewhat”  

(4 out of 5) 

e) In your opinion, could the mannequin style simulator make a significant 

contribution to quality assurance? Median response: “Somewhat” (4 out 

of 5) 

f) In your opinion, can bedside ultrasound techniques be taught effectively 

using the ultrasound simulator? Median response: “Neutral to Somewhat” 

(3.5 out of 5) 

g) In your opinion, could the bedside ultrasound simulator make a significant 

contribution to quality assurance? Median response: “Somewhat” (4 out 

of 5)  



 

Figure 6: Questionnaire Results (all questions scored from 0 – not at all to 5 – very 
much) 

 

Discussion 

 Training through simulation and the use of ultrasound in clinical practice 

are becoming more commonplace, and have become integrated into 

family/emergency medicine residency programs. The E-FAST evaluation 

provides critical information during the assessment of trauma patients2 and it is 
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crucial that physicians working in emergency medicine be appropriately trained 

in this skill. Since simulation is widely accepted as an appropriate adjunct to 

medical training7,8,12, we propose that ultrasound skills could also partly be 

developed through simulation. 

 This study looked at incorporating ultrasound into trauma simulation and 

analyzing participants’ diagnostic abilities, confidence and accuracy during a 

simulation both before and after using an ultrasound (edus2) simulator. Twelve 

residents, with previous PoCUS training, participated in total, each completing 

six different trauma simulations, with pathologies comprising of pneumothorax, 

hemothorax, intra-abdominal bleeding, pelvic fracture, chest wall injury with lung 

contusion and pericardial tamponade.   

Our results showed that diagnostic accuracy improved considerably with 

simulated PoCUS using edus2. With the addition of PoCUS participants had 64 

correct primary diagnoses (89% accuracy), as opposed to 32 correct primary 

diagnoses (44% accuracy) without PoCUS, which when analyzed is statistically 

significant with a p value of less than 0.0001. To further assess participants’ 

diagnostic accuracy we analyzed their differential diagnosis rank lists. For a 

correct primary diagnosis they received five points; if it was second-ranked, they 

received four points; and so on. Prior to the use of PoCUS participants had the 

correct diagnosis at a mean rank of 3.47 (95% CI 3.02-3.92), while following 



PoCUS the mean increased to 4.81 (95% CI 4.64-4.97), a statistically significant 

difference (p<0.0001).  

Following the use of PoCUS, participants were also more likely to have 

greater confidence in their diagnosis with mean confidence of 47.6% (95% CI 

39.9% - 55.3%) without the edus2 ultrasound simulator to a mean of 83.6% (95% 

CI 78.1% - 89.1%) after using the simulator. 

Lastly, we looked participants’ differential diagnoses before and after 

PoCUS. After the use of the ultrasound simulator participants were more likely to 

have a narrowed differential diagnosis, with a mean number of 3.31 possible 

diagnoses (95% CI 3.03-3.58) before using the edus2 ultrasound simulator, 

compared to a mean number of 2.38 (95% CI 2.12-2.63) following the use of 

PoCUS (p<0.0001). 

These results demonstrate that by incorporating ultrasound into trauma 

simulation participants are more likely to have improved diagnostic accuracy, 

confidence, and precision in their diagnosis and thus using PoCUS in simulation 

settings could be advantageous. 

While no statistical comparisons could be made, the questionnaires were 

straightforward and provided us valuable information concerning the simulations, 

the individual simulators and whether residents would find incorporating this 

method of simulation into their training valuable. Participants found both 



simulators to be somewhat realistic and thought the usage of both could 

contribute to their medical training.   

 

Conclusions 

 We have shown that by encompassing ultrasound into trauma simulations 

participants are significantly more likely to arrive at the correct diagnosis, have 

more confidence in their conclusions and also have a narrowed differential 

diagnosis. The use of a simulator is a convenient way to supplement training in 

both trauma and ultrasound.  

 

Limitations 

Limitations of this study include:  

(1) Relatively small sample size: 12 participants in total, with 72 total 

scenarios completed. 

(2) Limitations of both simulators. With the SimMan 3G mannequin 

simulator there are certain clinical findings that cannot be simulated (ex: 

tracheal deviation, percussion, abdominal findings such as rigidity) which 

could limit findings during the clinical exam. With the ultrasound simulator 

participants could not influence the image projected and there was no 

way to develop skills in image acquisition.  



(3) All residents participating this study had ultrasound training, but their 

experience following training varied greatly. Furthermore, some of the 

residents participating in this study had very little trauma experience and 

two of the participants had not previously taken ATLS. 

 

Further Research and Follow-Up 

 We plan on adding to our current results by placing twelve practicing 

emergency medicine physicians (six from Saint John and six from Miramichi) 

through the same six trauma simulations.  

 

 

 

 

 

 

 

 

 



References 

1. Perera P, Mailhot T, Riley D, Mandavia D. The RUSH exam 2012: rapid 
ultrasound in shock in the evaluation of the critically ill 
patient. Ultrasound Cln. 2012;5:255–278. doi: 
10.1016/j.cult.2011.12.010. 

2. Williams SR, Perera P, Gharahbaghian L. The FAST and E-FAST in 2013: 
trauma ultrasonography: overview, practical techniques, controversies, 
and new fronteirs. Crit Care Clin. 2014 Jan;30(1):119-50, vi. doi: 
10.1016/j.ccc.2013.08.005. 

3. Jones AE, Tayal VS, Sullivan DM, Kline JA. Randomized, controlled trial 
of immediate versus delayed goal-directed ultrasound to identify the 
cause of nontraumatic hypotension in emergency department 
patients*. Critical Care Medicine 2004;32:1703-8 
10.097/01.CCM.0000133017.34137.82. 

4. Barillari A, Fioretti M. Lung ultrasound: a new tool for the emergency 
physician. Intern Emerg Med. 2010;5:335–340. doi: 10.1007/s117 739-
010-0381-x. 

5. Field LC, Guldan GJ, Finley AC. Echocardiography in the Intensive 
Care Unit. Seminars in Cardiothoracic and Vascular Anesthesia;15:25-
39. 

6. Ling LJ, Gallagher EJ, Korte RC. Bedside Ultrasonography in 
Emergency Medicine Training Programs. Academic Emergency 
Medicine 2003;10:912. 

7. Issenberg SB, McGaghie WC, Hart IR, et al. Simulation Technology for 
Health Care Professional Skills Training and Assessment. JAMA: The 
Journal of the American Medical Association 1999;282:861-6. 

8. Okuda Y, Bryson EO, DeMaria S, et al. The Utility of Simulation in 
Medical Education: What Is the Evidence? Mount Sinai Journal of 
Medicine: A Journal of Translational and Personalized Medicine 
2009;76:330-43. 

9. DeVita MA, Schaefer J, Lutz J, Wang H, Dongilli T. Improving medical 
emergency team (MET) performance using a novel curriculum and a 
computerized human patient simulator. Quality and Safety in Health 
Care 2005;14:326-31 

10. Watson K, Wright A, Morris N, McMeeken J, Rivett D, Blackstock F, 
Jones A, Haines T, O'Connor V, Watson G, Peterson R, Jull G. Can 
simulation replace part of clinical time? Two parallel randomised 



controlled trials. Med Educ. 2012;5:657–667. doi: 10.1111/j.1365-
2923.2012.04295.x. 

11. Akaike M, Fukutomi M, Nagamune M, Fujimoto A, Tsuji A, Ishida K, 
Iwata T. Simulation-based medical education in clinical skills 
laboratory. J Med Invest. 2012;5:28–35. doi: 10.2152/jmi.59.28. 

12. Parks AR, Atkinson P, Verheul G, Leblanc-Duchin D. Can medical 
learners achieve point-of-care ultrasound competency using a high-
fidelity simulator?: a pilot study. Crit Ultrasound J. 2013 Nov 19;5(1):9. 

13. Lewiss RE, Hoffmann B, Beaulieu Y, Phelan MB. Point-of-care 
ultrasound education: the increasing role of simulation and multimedia 
resources. J Ultrasound Med. 2014 Jan;33(1):27-32. doi: 
10.7863/ultra.33.1.27. 

14. Knudson MM, Sisley AC. Training residents using simulation 
technology: experience with ultrasound for trauma. J Trauma. 2000 
Apr;48(4):659-65. 

15. Kulyk, P and Olszynski P. Edus2 (2011, December 24). 
http://www.edus2.com/. 

16. Emergency Ultrasound Exam. American College of Emergency 
Physicians. http://www.emsono.com/acep/ACEP_EUS_Exam.html 
 

 

 

 

 

 

 

 

 

 

 



Appendix 1: Consent Form 

Consent Form 
 
Study Title: ULTRASIM: ULtrasound in TRAma SIMulation. Does the use of ultrasound 
during simulated trauma scenarios improve diagnostic abilities?  
 
Contact Information for further information/questions: 
 
Primary Investigators  Dr. Leanne Hewitson, Resident, FM integrated EM 
    leannehewitson@gmail.com, (506) 644-9986 
 
    Dr. Paul Atkinson, SJRH Emergency Department 
       Paul.Atkinson@HorizonNB.ca 
 
Co-Investigators  Dr. David Lewis, SJRH Emergency Department 
    dtwrlewis@me.com 
 
    Dr. Jay Mekwan, SJRH Emergency Department 
    jay.mekwan@virgin.net 
   
We invite you to take part in a research study being conducted by Dr. Leanne Hewitson 
who is a resident physician training in Family and Emergency Medicine through 
Dalhousie University. Your participation in this study is voluntary and you may withdraw 
from the study at any time. The outcome of your performance evaluation will not be 
affected by whether or not you participate. The study is described below. This 
description tells you about the risks or inconvenience that you might experience. 
Participating in the study might not benefit you, but we might learn things that will 
benefit others. You should discuss any questions you have about this study with Dr. 
Leanne Hewitson. 
 
Purpose of the Study 
 
 We plan to examine the effect of the addition of ultrasound (US) simulation to 
standard simulation on the diagnostic capabilities of learners in emergency medicine.  
Specifically, we will examine the impact on diagnostic accuracy and confidence during 
simulation of trauma scenarios. 
 
  Two patient simulators will be used: a SimMan 3G adult simulator (mannequin-
style simulator); and a composite Ultrasound Simulator (RFID cards placed under the 
skin of the Laerdal simulator), a torso based simulator that provides realistic ultrasound 
videos of pathology when used with an US simulation probe.  The resident physicians 



involved in the study will be trained on both simulators and will also have received a 
review in the use of bedside ultrasound.  Prior to training, participants’ confidence levels 
will be recorded with respect to emergency medicine and US in general. 
 
 Following training completion, resident physicians will be tested.  Testing will 
consist of several observed simulation scenarios where predetermined pathologies will 
be programmed into both simulators.  Each participant will enter the room and will 
assess the mannequin simulator first, compiling a differential diagnosis, including 
confidence scores. They will then utilize the US simulator for the same scenario and 
further adjust their list of diagnoses accordingly.  
 
 Participants will also be asked to score the face validity for each method of 
simulation. 
 
Study Design 
 
 Due to the novel nature of this study, it is considered a pilot project, meaning 
some of the methods have not been used before. Each participant will undergo the 
same, standardized training procedure, as well as identical simulation medical 
emergency scenarios.  
 
Who can Participate in the Study 
 
You may participate in this study if you are a resident physician working in the greater 
Saint John area within three years of beginning a residency program (PGY1-PGY3). You 
must have already completed an ultrasound-training course.  You must be able to attend 
a small group orientation session, followed by an individual testing session within two 
weeks of training. Participation is voluntary. 
 
Who will be Conducting the Research 
 
Dr. Leanne Hewitson: FM integrated EM resident physician through Dalhousie 
University. Primary investigator involved in study design, data collection and analysis. 
Responsible for recruiting participants, obtaining participants’ informed consent, and 
supervising the completion of all questionnaires. 
 
Dr. Paul Atkinson: Co-investigator.  Head of research in Emergency Medicine of the 
SJRH. 
 
Dr. David Lewis: Co-investigator. Experienced Emergency Medicine, new head of 
ultrasound training at SJRH. 
 
Dr. Jay Mekwan: Co-investigator. Experienced Emergency Medicine physician 



What you will be asked to do 
 

-‐ You will have previously completed an ultrasound-training course. 
 
Further Training: 
 

-‐ You will be required to attend a standardized, orientation session that will be 
conducted for each simulator by Dr. Leanne Hewitson, Dr. Paul Atkinson, Dr. Jay 
Mekwan and Dr. David Lewis. This session will include a demonstration of both 
simulators, including hands-on experience. Training sessions will be carried out 
in groups with six participants.  
 
Testing: 
 

-‐ Following training, a separate, testing session will be scheduled (testing must 
occur within two weeks of training). Dr. Leanne Hewitson, Dr. Jay Mekwan, Dr. 
Paul Atkinson, and Dr. David Lewis will be responsible for conducting the testing 
procedure. One pathology will be programmed into both simulators, and you will 
be asked to enter the simulation suite. 
 

-‐ You will then approach the mannequin-style SimMan 3G adult simulator, and, 
using a basic clinical examination approach (brief history, physical examination) 
will record a differential diagnosis list, ranking each diagnosis in order of 
likelihood. You will also give each possible diagnosis on the list a percent 
probability (between 1 – 100%) corresponding to the likelihood that the 
diagnosis matches the pathology programmed into the simulators (eg. Item 2 on 
the differential is Myocardial Infarction, and there is a 30% chance that that is the 
correct diagnosis.) There is no limit to the sum of these percentages. 

 
-‐ After this initial diagnosis list is created, you will then move on to the US 

component of the simulation (RFID cards will be hidden beneath the skin of the 
Laerdal ALS adult simulator and are assessed with a US simulation probe). Using 
this simulator, along with the information gained from the mannequin simulator, 
you will record a new differential diagnosis list. Once again, you must assign each 
pathology a corresponding percent probability, with no limit to the sum of these 
percentages. 

 
-‐ Following interaction with both simulators, both differential lists will be collected, 

and you will be asked to exit the simulation suite. 
 

-‐ This procedure will be repeated until a total of 6 pathologies have been tested.  
 



-‐ You will then be asked to fill out a 5 minute questionnaire regarding your 
confidence levels following training and testing. 

 
Possible Risks and Discomforts 
 
There are no anticipated risks associated with participation in this study. You may find it 
uncomfortable to be evaluated by your peers. 
 
Possible Benefits 
 
You will receive training on both mannequin-style and ultrasound simulators, and will 
gain experience in common emergency diagnoses. This is a unique learning 
opportunity, which will likely improve your clinical skills. 
 
Compensation / Reimbursement 
 
You will receive no form of compensation or reimbursement. 
 
Confidentiality & Anonymity 
 
No personal data will be collected. Data collected will be fully anonymized: you will be 
assigned a unique identification number that corresponds to which group you are in 
(clerk or resident). 
Your performance results will not be shared with anyone whom may have any influence 
on your evaluation as a medical student or practicing physician. 
Data will be collected by hardcopy and stored for 7 years post-publication in the Saint 
John Regional Hospital Research Department in a locked filing cabinet to which Dr. Paul 
Atkinson will have the only key. This data will also be stored electronically on an on-site, 
password protected PC. Five years post-publication, hardcopy documents will be 
shredded using DMNB shredding service and all electronic data will be wiped 
completed from the on-site PC. 
 
It is not possible for you to remain anonymous in this study, since four researchers will be 
leading the training sessions, and training sessions are held in groups with 6 
participants. 
 
Your anonymized comments regarding the simulators may be included in future 
publications. 
 
If you wish to receive generalized results regarding your testing session, you may send 
an email to Dr. Leanne Hewitson (leannehewitson@gmail.com) requesting your results. If 
you do, a reply containing feedback regarding your testing will be sent to you via email 
the following day. 



Questions 
 
You may contact Dr. Leanne Hewitson if you have any concerns regarding the study. You 
will be provided with any new information that might affect your decision to participate 
in the study. 
 
Withdrawal 
 
You may withdraw from the study at any time. 
 
Problems or Concerns 
 
If you have any difficulties with, or wish to voice concern about, any aspect of your 
participation in this study, you may contact Horizon Health Network Research Ethics 
board at (506) 648-6094 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Signature Page 
 
ULTRASIM: ULtrasound in TRAma SIMulation. Does the use of ultrasound during 
simulated trauma scenarios improve diagnostic abilities? 
 
 
“I,                                                      (please print name), have read the explanation about 
this study. I have been given the opportunity to discuss it and my questions have been 
answered to my satisfaction. I hereby consent to take part in this study. I realize that my 
participation is voluntary and that I am free to withdraw from the study at any time.” 
 
 
Signature of participant                                                              Date _____________     
 
 
“I understand that my comments regarding the simulators in this study may be reported 
anonymously in future posters/publications.” 
 
 
Signature of participant                                                             Date _____________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Signature of researcher obtaining consent                                                   Date __________ 

 

 



Appendix 2: Questionnaires 

Patient Simulation Project Questionnaire: Student Confidence 
 
 

Name: ________________________________________ 
Date: _____________________________ 
 
Please circle your answer and write any comments/concerns in the space provided 
below. 
 
1. How confident do you feel diagnosing emergency pathologies? 
      1 2 3 4 5 
            extremely            neutral         extremely  
           unconfident            confident 

 
2. How confident do you feel diagnosing emergency pathologies using bedside 
ultrasound? 
      1 2 3 4 5 
            extremely            neutral         extremely  
           unconfident           confident 

 
 
Comments/Concerns: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Patient Simulation Project Questionnaire: Face/Content Validity 
 
 
Name: ________________________________________ 
Date: _______________________________ 
 
Please circle your answer for each question and write comments/concerns in the space 
provided below. If you feel unable to answer a question, leave it unanswered. 
 
1. How realistic is the mannequin-style patient simulator? 
       1 2 3 4 5 
             not at all          neutral       very much 

 
 
2. How lifelike were pathologies on the mannequin simulator? 
       1 2 3 4 5 
             not at all          neutral       very much 

 
 
3. How realistic is the ultrasound simulator? 
       1 2 3 4 5 
             not at all          neutral       very much 

 
 
4. How realistic were the pathologies on the ultrasound simulator? 
       1 2 3 4 5 
             not at all          neutral       very much 

 
 
5. How realistic was the image on the ultrasound screen? 
       1 2 3 4 5 
             not at all          neutral       very much 

 
 
 
Comments/Concerns: 
 
 
 
 
 
 
 



Please circle your answer for each question and write comments/concerns in the space 
provided below. If you feel unable to answer a question, leave it unanswered. 
 
 
1. In your opinion, can proper diagnostic techniques be taught effectively using the 
mannequin-style simulator? 
       1 2 3 4 5 
             not at all          neutral       very much 
 
 

 
2. In your opinion, could the mannequin-style simulator make a significant contribution 
to quality assurance? 
       1 2 3 4 5 
             not at all          neutral       very much 

 
 
3. In your opinion, can bedside ultrasound techniques be taught effectively using the 
ultrasound simulator? 
       1 2 3 4 5 
             not at all          neutral       very much 

 
 
4. In your opinion, could the bedside ultrasound simulator make a significant 
contribution to quality assurance? 
       1 2 3 4 5 
             not at all          neutral       very much 

 
 
Comments/Concerns: 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 3: Clinical Findings and Differential Diagnosis List (pre and  
   post ultrasound simulator) 

 
Clinical Evaluation 
 
Name: ________________________________________ 
Date: ________________________________ 
 
Please record all your abnormal findings from the clinical examination. 
 
Findings: 
 
 
 
 
Please record a maximum of 5 possible diagnoses in this scenario, from most likely (1) to 
least likely (5), with a corresponding percent probability. 
 
Diagnosis                    Side (if applicable)         Percentage probability (1-100%) 
 
1. ____________________      __________          _________% 
 
 
2. ____________________     __________          _________% 
 
 
3. ____________________     __________          _________% 
 
 
4. ____________________     __________          _________% 
 
 
5. ____________________     __________          _________% 
 
 
*ONCE YOUR FOCUSED PHYSICAL EXAMINATION IS COMPLETE, AND 
ALL YOUR FINDINGS AND DIAGNOSES ARE RECORDED, FLIP THIS SHEET 
OVER AND PROCEDE WITH YOUR ULTRASOUND EXAMINATION. 
 
For examiners only: 

- Full primary survey completed ☐ 



Ultrasound Evaluation 

Please record all your abnormal findings from the ultrasound examination. 
 
Findings: 
 
 
 
 
 
 
 
With the information you gathered from your clinical and ultrasound examinations, 
please record a maximum of 5 possible diagnoses in this scenario, from most likely (1) to 
least likely (5), with a corresponding percent probability. 
 
 
Diagnosis                    Side (if applicable)         Percentage probability (1-100%) 
 
1. ____________________     __________         _________% 
 
 
2. ____________________     __________         _________% 
 
 
3. ____________________     __________         _________% 
 
 
4. ____________________     __________         _________% 
 
 
5. ____________________     __________         _________% 
 
 
 
*PLEASE HAND THIS FORM TO THE EVALUATOR WHEN COMPLETE. 
 
 
For examiners only: 

- Full E-fast exam completed ☐ 

 



Appendix 4: Scenarios 

Scenario #1 – Tension Pneumothorax 

 

You are the trauma team leader and have been called in at 1pm for a trauma. The ED 
physician starts the initial assessment/management before you arrive.  The handover you 
receive on arrival is that the patient is a 38 yo male, who fell, un-witnessed, off a ladder 
from a height of approximately one story.  He was initially conscious, but during 
transport the patient began to struggle with his breathing and lost consciousness. Due 
to decreased LOC and somewhat unstable vitals the patient was intubated upon arrival 
to the ED.  After intubation vitals improved and a primary survey, including a log roll, 
was completed. There was note of bruising to the right chest.  The patient has two large 
bore IVs with fluids running and trauma blood work was just sent. X-rays have not yet 
been done. 
 

As you arrive the vitals have suddenly changed and you have been asked to reassess the 
patient.   
 

Please enter room and begin simulation. You can refer back to the scenario if necessary 
(copy provided in room). 
 
Vitals on screen when participant enters room: 
 
BP: 90/70 
HR: 120 
Rhythm: sinus 
O2 Sats: 90% on 40% FiO2 (Intubated) 
Ventilator settings: normal waveform 
 
Props in room/on patient: 

-‐ Male patient in boxers, but otherwise uncovered. Is in a collar. 
-‐ There is a nurse in the room 
-‐ Patient is intubated – tube is at 20cm (documented to be at 20cm when 

intubated) 
-‐ 2 IVs present (bilateral anticubital fossa). NS running through 1 of the IVs. Other 

IV locked off. 
 
Information that nurse can give participant: 

-‐ Vitals on arrival: BP 88/52, HR 128 
-‐ Patient was cleaning his gutters on a ladder. His wife was also doing yard work, 

and heard the ladder crash on the ground, but did not see her husband fall, so it 



is unknown if he landed on his head. He was initially conscious. The ambulance 
arrived within 10 minutes and en route the patient was struggling to breath and 
lost consciousness.  

-‐ The intubation was successful on the first attempt and airway was grade 1. No 
aspiration or blood noted. 

-‐ Patient has no known medical conditions, is on no medications and has no 
allergies 

-‐ No blood work back yet. No x-rays done yet.  
-‐ Has had 1.5L of NS so far, IV wide open for last 500mL requested for second L 

bolus.  
 
Findings on exam: 

-‐ Heart sounds normal 
-‐ Tube at 20cm, all tubing correctly hooked up 
-‐ Chest: breath sounds absent on R 
-‐ Pulses weak 
-‐ Bowel sounds normal 
-‐ Abdo soft 

 
Ultrasound Findings: 
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Scenario #2 – Intra-abdominal bleeding 2° to a Spleen Laceration 
 
You are the trauma team leader arriving to a trauma. The patient is a 24-year-old male 
who was in a snowmobile accident. He was thrown from his snowmobile after it hit a 
tree. The ED physician has been managing the patient and just successfully intubated 
him. 
 
The patient’s vitals have remained unstable. You will be taking over assessment and 
management of the patient. 
 
Please enter the room and begin the simulation. You can refer back to the scenario if 
necessary. 
 
Vitals on screen when participant enters room: 
 
BP: 80/60 
HR: 120 
Rhythm: sinus 
O2 Sats: 98% 
RR: 24 
Ventilator settings: normal waveform  
 
Props in room/on patient: 

-‐ Male patient, undressed except for boxers 
-‐ Nurse present in room 
-‐ Patient is intubated – tube is at 20cm (documented to be at 20cm when 

intubated) 
-‐ Patient has two IVs, NS running through each one (has just finished receiving 2L) 

 
Information that nurse can give participant: 

-‐ Vitals on arrival: BP 112/72, HR 110, RR 14, O2 sats 97% 
-‐ Accident seen by friend. Patient thrown approximately 10 feet from snowmobile 

after hit a tree, going ~50km/hr.  Was wearing a helmet and friend doesn’t think 
he hit his head. Landed on left side.  Had initially been conscious, but became 
drowsy on transport and had GCS of 7 (eyes 1, verbal 2, motor 4) on arrival. 

-‐ Friend told ambulance attendants that he thought patient was healthy otherwise. 
-‐ Primary survey started, but not complete. 

 
Findings on exam: 

-‐ Heart sounds normal 
-‐ Pulses weak 
-‐ Breath sounds normal 
-‐ Bowel sounds: hypoactive 



 
Ultrasound f indings: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 RUQ RHT R Lat 
SLS 

R Ant 
SLS 

Heart IVC L Med 
SLS 

L Lat 
SLS 

LHT LUQ Pelvis 

Right 
Tension 
Pneumo 

+ - - - - Decr - - - + + 



Scenario #3 – Right-sided Massive Hemothorax 
 
You are the ED physician in mid-sized hospital when paramedics bring in a 21 yo male.  
He was involved in a large fight at the local bar.  The paramedics don’t know a lot about 
the fight, but know that this patient was found down on the ground and has multiple 
facial bruises and lacerations. He has been complaining of a lot of pain – back and head.  
He had been drinking and has not been able to give the paramedics much more 
information. 
 
Please enter do a primary survey on this patient. You can refer back to the scenario if 
necessary (copy provided in room). 
 
Vitals on screen when participant enters room: 
 
BP: 100/80 
HR: 150 
O2 sats: 94% on O2 (face mask) 
RR: 32 
 
Props in room/on patient: 

-‐ Nurses have removed shirt from patient, boxers on.  
-‐ **Gunshot wound on R mid back 
-‐ Patient shouting – “my back hurts, my eye hurts, my face hurts”, very repetitive 

and obviously intoxicated - slurred speech  
-‐ Nurse in room 

 
Information that nurse can give participant: 

-‐ Blood on shirt, blood on stretcher and floor. Unsure where it is coming from. 
 
Findings on exam: 

-‐ Heart sounds normal 
-‐ Breath sounds: decreased on R, normal on L 
-‐ Chest: **GSW on R mid back 
-‐ Bowel sounds: normal 
-‐ Peripheral pulses: weak 
-‐ Voice: continually complains of back pain on R, face pain, headache 

 
Ultrasound f indings: 
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Scenario #4 – Pelvic Fracture with Retro-peritoneal Bleed 
 
You are working an evening shift in the ED and a 28-year-old woman patient has just 
arrived via ambulance.  She fell off her horse during a trail ride approximately 45 minutes 
ago.  The patient is conscious and was able to answer some questions during transfer, 
but is mostly complaining of pain in her abdomen and left leg. She remembers the 
incident and did not hit her head or lose consciousness. She has an obvious open left 
ankle fracture. The paramedics were able to discover that the patient has a history of 
depression, but that she is otherwise healthy. Her medications include Sertraline and an 
OCP. She is allergic to penicillin.  
 
Please enter the room and begin your initial assessment. You can refer back to the 
scenario if necessary (copy provided in room). 
 
Vitals on screen when participant enters room: 
 
BP: 80/62 
HR: 130 
Rhythm: sinus 
O2 Sats: 97% 
RR: 24 
 
Props in room/on patient: 

-‐ Nurse in room 
-‐ Female patient, on backboard and in spinal collar 
-‐ Two IVs present (anticubital fossa) and NS running 
-‐ Wrapped L ankle 

 
Information that nurse can give participant: 

-‐ Paramedic told nurse: fall approximately 45 minutes ago, no LOC, complaining 
of pain (abdo, ankle) on way to ED, unable to clear c-spine but no complaints of 
neck pain, open left ankle fracture, minimal blood loss at scene, quite clean, 
wrapped in ambulance, abdo tender, no difficulty with breathing, started IV en 
route, 1L NS infused and 2nd litres half way in, initial vitals: BP 98/72, HR 120, O2 
sats 98%, RR 22, pmedhx of depression, no hospitalizations or surgeries 

-‐ Almost received 2 L NS, blood work sent when second IV put in 
-‐ No x-rays done yet 

 
Findings on exam: 

-‐ GCS 15 
-‐ Heart sounds normal 
-‐ Breath sounds normal 
-‐ Pulses: weak 



-‐ Abdo: tenderness lower abdomen, pain with assessment of pelvis  
-‐ Bowel sounds normal 
-‐ Open left ankle fracture (wrapped), pulses present 
-‐ Voice: pelvic pain, abdo pain, ankle pain 

 
Ultrasound Findings: 
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Scenario #5 – Cardiac Tamponade 
 
You are an ED physician working a night shift when a 50 yo male is dropped off out front 
of your department. The car that drops him off speeds away.  The patient is rushed into 
your trauma bay.  He is conscious and in obvious pain. His bloody shirt is removed and 
he has an obvious stab wound to his right chest.  The nurses are busy getting him on the 
monitors and establishing IV access. 
 
Please enter room and begin primary survey. You can refer back to the scenario if 
necessary (copy provided in room). 
 
Vitals on screen when participant enters room: 
 
BP: 90/70 
HR: 140 
Rhythm: sinus 
RR: 30 
O2 Sats: 96% on 100% O2 (facial mask) 
 
Props in room/on patient:  

-‐ Male patient in boxers, stab wound R chest (covered with dressing), face mask on 
with 100% O2 

-‐ 2 IVs present with NS infusing (wide open) 
-‐ Nurse in room 

 
Information that nurse can give participant: 

-‐ Unknown at this point: past med hx, meds, allergies, events surrounding injury 
-‐ Vitals remain unchanged from arrival 
-‐ When participant enters room nurse can inform them of vitals, 2 IVs in place with 

fluids running wide open, blood sent for trauma panel, O2 face mask at 100% 
O2, obvious stab wound R chest – was covered with sterile dressing and 
bleeding well controlled currently 

 
Findings on exam: 

-‐ Decreased heart sounds 
-‐ Breath sounds normal 
-‐ Pulses weak 
-‐ Abdo soft, non-tender 
-‐ Normal bowel sounds 
-‐ Voice: not answering questions just complaining of chest pain, impending doom, 

breathlessness 
 
 



 
Ultrasound Findings: 
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Scenario #6 – Chest contusion (left sided with rib fracture) 
 
You are an ED physician working in a rural hospital.  A 62-year-old male patient was just 
brought in via ambulance.  The story given from the paramedics is that he hit a deer 
driving approximately 80km/hour and his vehicle flipped into the ditch.  Help was quickly 
on scene and they were able to extract him, using c-spine precautions, without too much 
trouble. He was wearing his seatbelt. There was no loss of consciousness.  On transport 
the ambulance attendants were not able to identify any obvious injuries. The patient 
remained conscious.  He continually complained of chest pain and trouble breathing.  
His initial vitals were: BP 132/78, HR 120, RR 24 and O2 sats 97% on RA.   
 
The patient has a history of HTN, dyslipidemia and GERD. He is on Ramipril, HCTZ, 
Lipitor and Tecta. He has no known drug allergies.  
 
While you were finishing up with another patient the nurses have undressed the patient, 
placed him on monitors, started 100% O2 via facemask, have established IV access and 
are running NS.  Blood work was sent. 
 
Please enter the room and begin your primary survey. You can refer back to the scenario 
if necessary (copy provided in room). 
 
Vitals on screen when participant enters room: 
 
BP: 110/80 
HR: 100 
Rhythm: sinus 
RR: 24 
O2 Sats: 98% on 30% O2 
 
Props in room/on patient: 

-‐ Male patient, undressed except boxers, conscious, wearing c-spine and on board 
-‐ 2 IVs in place, NS running 
-‐ No obvious injuries 
-‐ Patient answering some questions, but mostly complains of chest pain and 

trouble breathing 
 
Information that nurse can give participant: 

-‐ All information available in scenario 
 
 
 



Findings on exam: 

-‐ GCS 15 
-‐ Heart sounds normal 
-‐ Breath sounds: reduced bilaterally (because of splinting) 
-‐ Chest: tender L anterior chest 
-‐ Pulses normal 
-‐ Abdo soft, mildly tender diffusely  
-‐ Bowel sounds normal 
-‐ Voice: chest pain, difficulty breathing 

 
Ultrasound Findings: 
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Appendix 5: Latin Square Design 
 

Latin square (each number corresponds to a certain scenario): 
 

Resident 1 & Resident 2    1    2    6    3    5    4 

Resident 3 & Resident 4    2    3    1    4    6    5 

Resident 5 & Resident 6    3    4    2    5    1    6 

Resident 7 & Resident 8    4    5    3    6    2    1 

Resident 9 & Resident 10    5    6    4    1    3    2 

Resident 11 & Resident 12    6    1    5    2    4    3 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 6: Literature Search (Papers chosen/relevant reflected in  
  References) 

 
- PubMed – 56 results 

PubMed searches: 

( ultrasound OR sonography OR ultrasonography ) AND ( simulation OR 

simulator OR simulated ) AND ( trauma OR emergency )  

 

- CINAHL – 28 results (many duplicates from PubMed) 

CINAHL searches:  

( ultrasound OR sonography OR ultrasonography ) AND ( simulation OR 

simulator OR simulated ) AND ( trauma OR emergency )  

 

- Cochrane Library was searched but no new citations were found. 

 

- Embase – 30 results 

Search history: 

laerdal AND ('simulation'/exp OR simulation) AND mannequin AND 

[embase]/lim NOT [medline]/lim 

  

'ultrasound' OR 'ultrasound'/exp OR ultrasound OR 'sonography' OR 

'sonography'/exp OR sonography OR 'ultrasonography' OR 

'ultrasonography'/exp OR ultrasonography AND ('simulation' OR 

'simulation'/exp OR simulation OR 'simulator' OR 'simulator'/exp OR simulator 

OR simulated OR mannequin OR manikin) AND ('diagnosis' OR 'diagnosis'/exp 

OR diagnosis OR diagnostic OR 'accuracy' OR 'accuracy'/exp OR accuracy) AND 

('training'/exp OR training) AND [embase]/lim NOT [medline]/lim 

  

'ultrasound'/exp OR ultrasound OR 'sonography'/exp OR sonography OR 

'ultrasonography'/exp OR ultrasonography AND ('simulation'/exp OR simulation 

OR 'simulator'/exp OR simulator OR simulated OR mannequin OR manikin) AND 

('diagnosis'/exp OR diagnosis OR diagnostic OR 'accuracy'/exp OR accuracy) 

AND ('emergency'/exp OR emergency OR 'trauma'/exp OR trauma) AND 

[embase]/lim NOT [medline]/lim 


