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Abstract 

The increase in available ultrasound technology has allowed healthcare professionals to begin 

learning the skills to use it starting early in their training and careers. The best methods of 

training to increase proficiency in its use have not been investigated, however. This study 

compares two different training methods of the Focused Assessment with Sonography in 

Trauma (FAST). First year medical students were randomized into two groups; one who trained 

using a conventional live human model and the other who trained using themselves as the 

model. Both groups were then assessed on a non-self live human model and scored based on 

time to completion of the FAST and the ability to identify pertinent anatomic landmarks. All 

participants from both groups obtained all four views with no significant difference in the 

number of landmarks identified. Of 15 possible points the non-self training group averaged 7 

and the self training group averaged 7.5. The non-self training group was significantly faster 

with a mean time of 5 minutes to completion versus 7.75 minutes for the self training group. 

This suggests that the conventional training model remains the best method for increasing 

proficiency in the FAST exam, although there are significant limitations and further 

investigations are needed.  
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Introduction 

 Point of care ultrasound(POCUS) and emergency ultrasound have gained widespread 

use since being introduced decades ago. It is currently used in academic and community 

hospitals, as well as field settings, to assess acute injuries and trauma, guide clinical procedures, 

and improve patient care in emergent settings. As such a valued tool the American College of 

Emergency Physicians (ACEP) has established guidelines and criteria for both the performance 

of POC ultrasound and interpretation of images acquired 1,2. With such an increase in use and 

established guidelines there is then an organic requirement for adequate training and 

assessment in these skills.  

 Several methods of training POC ultrasound have been implemented in a variety of 

institutions from the medical student to practicing physician levels. One study shows that even 

a limited amount of ultrasound training (<6 hours) at the medical student level improved 

understanding and interpretation of US images, but participants still lacked skills in image 

acquisition 3. Another study shows that medical students given a POCUS curriculum during a 4th 

year emergency medicine performed as well as emergency medicine residents on a multiple 

choice written assessment 4. An assessment of image acquisition was not performed during this 

study, suggesting there may still be room for increased proficiency in that skill. At the resident 

level, all emergency medicine residents must pass the ACEP guidelines for POCUS as outlined in 

The Emergency Medicine Milestone Project. These criteria rely more on quantitative 

parameters for proficiency rather than qualitative assessment 5. One study shows that senior 

emergency medicine residents performed well at image acquisition, suggesting that this 

quantitative approach to training is sufficient to establish proficiency, though with some 

limitations to the study 6. Overall, definitive methods of training and assessment of quality 

POCUS remain ambiguous. 

 One area of POCUS which has been studied in terms of quality assessment of image 

acquisition and interpretation is the Focused Assessment using Sonography for Trauma (FAST) 

exam. Jang et. al. studied specific technical errors committed by physicians learning the FAST 

exam. They showed that physicians who have performed more than 70 FAST exams produced 
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0% of non-interpretable images while 24% of non-interpretable images were produced by 

physicians who had performed ten or less exams. Most non-interpretable images were due to 

poor gain or depth of the image field, or inadequate views of the subxyphoid or splenorenal 

fields which accounted for 80% of non-interpretable images. This data suggests that while 

experience increases proficiency, there are still particularly difficult anatomic images to view 

and that image interpretation proficiency develops faster than image acquisition 7. This implies 

that improving training methods could eliminate these difficulties and improve quality. 

 It has already been shown that training inexperienced examiners in POCUS using 

simulated models can be as effective as training using human models 8. The goal of this study is 

to assess whether training novice practitioners in the FAST exam using their own body as the 

model would be an effective method of training, with the idea that if a practitioner can 

adequately obtain the appropriate anatomic views on themselves, they would be able to relate 

that more readily to another human body. We hypothesize that these practitioners will score 

higher by finding more landmarks and obtaining more views than practitioners trained in the 

conventional non-self training model. 
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Methods 

 This study will take place at the University of Arizona College of Medicine – Phoenix 

simulation center. Two groups of medical students, A and B, will be given lecture based training 

in basic principles of US, “knobology” of US machines, indication for FAST exam, and 

performance of the FAST exam. The two groups will then be given 60 minutes to practice the 

assessment using one of two different methods. Group A will use the traditional method of 

assessing a non-self, live human model to view all pertinent normal anatomical markers 

regarding the FAST exam. Group B will similarly view all pertinent anatomical markers using 

their own bodies as the model. 

 Each individual will then be assessed using the traditional method using a non-self, live 

human model. The same model will be used for all participants to control for variations in 

anatomy. Participants must acquire the four appropriate views: subxyphoid/cardiac, right upper 

quadrant, left upper quadrant, and bladder. Each participant must save the images when they 

feel the image is adequate for interpretation. The images will then be assessed and scored by a 

trained observer based on the anatomical markers that can be visualized in each image (Table 

1)6. Scores will then be compared between both groups using an overall score and scores for 

each individual view to identify strengths and/or weaknesses of the two training methods. 
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Table 1.  

View Anatomical Markers Points 
Subxyphoid Pericardium, Liver 3 

RUQ Morrison’s pouch, liver tip, 
inferior pole of R kidney 4 

LUQ Diaphragm, spleen, splenorenal 
recess, inferior pole of L kidney 5 

Pelvic Bladder, Posterior bladder wall 3 
  Total: 15 points 

 

The fast exam consists of four views. The subxyphoid view is used to assess for free fluid around the pericardium and the liver 
and pericardium must be visualized. The RUQ view assesses the tip of the liver, Morrison's pouch, and the inferior pole of the R 
kidney. The LUQ assesses the diaphragm, spleen, splenorenal recess, and inferior pole of the L kidney. The pelvic view assesses 
for fluid behind the posterior bladder wall. One point is given for each view and points are given for each anatomical marker. 
For the subxyphoid, RUQ, LUQ, and Pelvic views the possible points are 3, 4, 5, and 3 respectively for a total of 15 points9. 
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Inclusion/Exclusion Criteria 

Participants must have completed the UACOM-P Clinical Anatomy course, or similar equivalent 

course at a differing institution. Participants must have also had no previous training or 

experience with US. 

Power and Sample Size Calculation. 

The main outcome for this power and sample size calculation is the overall score that is 

ascertained from a post-intervention exam conducted by the researchers.  The range for this 

score will be 0 to 15.  To ascertain the difference of 1 point with a standard deviation of 1 

between the intervention group and the control group at 80% statistical power, 34 people (17 

in each group) are needed for the study. If the standard deviation increases to 2, the sample 

size will increase to 128 people (64 in each group).  

 

Statistical analysis. 

Baseline Demographic and clinical characteristics for the intervention and control groups will be 

assessed using means, standard deviation for continuous variables and frequencies, proportion 

for categorical variables.  The independent T-Test will be used to compare the continuous 

variables between the two groups.  Chi-Squared will be used to compare categorical variables.  

The non-parametric Wilcoxon Rank Sum and the Fisher’s Exact will be used when appropriate. 

Linear Regression will be implemented to ascertain the estimated mean difference in the 

change in scores from baseline between the intervention and the control group after adjusting 

for potential confounding variables and baseline scores.  P-values will be 2-sided and p-values 

<0.05 will be deemed statisticaly significant.  All data analysis will be conducted using STATA 

version 14 (College Station, TX).    
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Results 

The time to complete the FAST was statistically significant for the non-self model group (A) with 

an average of five minutes versus an average of 7.75 minutes in the self model group (B) with 

p=0.04. There were more images saved in group B than group A though this was not statistically 

significant with p=0.07. There was no statistically significant difference in the amount of views 

identified, landmarks identified, or total number of images saved between the two groups 

(Table 1). There was some increase in comfort level and experience level for group A and in 

comfort level alone for group B from pre and post training. There is no statistical significance in 

comfort level or experience from pre to post training or between groups (Figures 1, 2, and 3). 
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Table 2: shows mean and SD for pre and post training comfort and experience levels for both groups. Mean and SD of time to 
completion, number of images saved, number of images without discernable landmarks, views and landmarks identified are also 
shown. Time to completion was statistically significant for Group A, the non-self model group, being faster than Group B. In a 1 
to 5 rating scale there was mild increase in mean perceived experience from 2.5 to 3.0 in Group A and no change in Group B. 
Mean experience level for both groups post training was 3.0. Mean perceived comfort level increased from 2.25 to 3.5 in Group 
A and from 2.25 to 3.25. Mean time to completion was 5 minutes for Group A and 7.75 minutes for group B. There were 15 
possible points to obtain from obtaining views and visualizing landmarks. The mean score for Group A is 7.0 and for Group B is 
7.5. 

     

 
Overall 

N=8 
Group A 

N=4 
Group B 

N=4 
P-value 

Post  Ultrasound Experience  (mean, SD) 3.0 (0) 3.0 (0) 3.0 (0) 1.0 
Post US comfort level (mean, SD) 3.38 (0.51) 3.5 (0.57) 3.25 (0.50) 0.49 
Pre Ultrasound Experience (mean, SD) 2.75 (0.46) 2.5 (0.57) 3.0 (0) 0.12 
Pre US comfort level (mean, SD) 2.75 (1.1) 2.25 (1.3) 2.25 (0.95) 0.88 
Age (n, %) 

21-24 
25-29 

 
4 (50.0) 
4 (50.0) 

  0.48 

Time to complete (mean, SD) 6.37 (1.9) 5.0 (1.8) 7.75 (0.95) 0.04 
Images Saved (mean, SD) 7.5 (2.7) 5.75 (2.8) 9.25 (0.95) 0.13 
Images wo discernable landmarks 
(mean, SD) 

3.57 (2.2) 2.25 (1.3) 5.33 (2.1) 0.07 

Cardiac view (n, %) 8 (100.0) 4 (100.0) 4 (100.0) 1.0 
Pericardium (n, %) 2 (25.0) 1 (25.0) 1 (25.0) 1.0 
Liver tip (n, %) 0 (0.0) 0 (0.0) 0 (0.0) 1.0 
RUQ view (n, %) 8 (100.0) 4 (100.0) 4 (100.0) 1.0 
Morrison's Pouch (n, %) 3 (37.5) 1 (25.0) 2 (50.0) 1.0 
Liver (n, %) 6 (75.0) 3 (75.0) 3 (75.0) 1.0 
Inferior pole R kidney (n, %) 0 (0.0) 0 (0.0) 0 (0.0) 1.0 
LUQ view (n, %) 8 (100.0) 4 (100.0) 4 (100.0) 1.0 
Diaphragm (n, %) 0 (0.0) 0 (0.0) 0 (0.0) 1.0 
Spleen (n, %) 1 (12.5) 0 (0.0) 1 (25.0) 1.0 
Splenorenal recess (n, %) 0 (0.0) 0 (0.0) 0 (0.0) 1.0 
Inferior pole L kidney (n, %) 0 (0.0) 0 (0.0) 0 (0.0) 1.0 
Pelvic (n, %)  8 (100.0) 4 (100.0) 4 (100.0) 1.0 
Bladder (n, %) 8  (100.0) 4 (100.0) 4 (100.0) 1.0 
Posterior bladder wall (n, %) 6 (75.0) 3 (75.0) 3 (75.0) 1.0 
Total (mean, SD) 7.25 (1.3) 7.0 (0.87) 7.5 (1.7) 0.87 
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Figure 1: Overall change in pre and post training comfort and experience levels for both groups. In a 1 to 5 rating scale of 
perceived experience and comfort level pre and post training, mean overall experience increased from 2.75 to 3.0 and mean 
comfort level increased from 2.75 to 3.38. 
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Figure 2: Change in perceived experience level scores, pre and post training, comparing Group A to Group B. Group A mean score 
increased from 2.5 to 3.0 and there was no change in Group B. 
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Figure 3: Change in perceived comfort level scores comparing Group A to Group B pre and post training. Group a mean scores 
increased from 2.25 to 3.5. Group B mean scores increased from 2.25 to 3.25. 
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Discussion 

The increasing access to and easing of training with point of care ultrasound has been fairly well 

established in the literature and demonstrated again here. Methods of training which rapidly 

increase proficiency in untrained practitioners have not been investigated and the gold 

standard of proficiency assessment remains volume based according to the ACGME 

Milestones5. The results of this study suggest that practitioners trained using themselves as 

models fair no better than the more conventional method of using another live model when it 

comes to the ability to locate and identify anatomic landmarks. In fact, those trained in the 

conventional method performed the FAST exam faster than those in the self model group. 

There are some significant limitations to this study which may have affected results. The biggest 

is the small number of participants. Another is the interval of time between training and 

assessment, which was more than 3 months. A shorter interval of time may demonstrate some 

difference in recall of skills. Finally, scores were assessed by a single observer with limited 

training and experience in ultrasound, and done using saved images rather than scored in real 

time during the assessment. 
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Future Directions 

Despite the lack of significance in this study, there is further utility in investigating methods of 

ultrasound training. While correcting the limitations described above, comparing different 

training models against an expert practitioner as a control may show some benefit in eliciting a 

method which increases proficiency. Comparing not just self vs non-self training models, but 

also participants trained on simulation mannequins may provide useful data. 
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Conclusion 

In conclusion, while there is no statistical significance in FAST exam proficiency in identifying 

landmarks between a non-self model and self model trained groups, the difference in time to 

completion suggests that the conventional method of using a non self live human model for 

training may be better for improving proficiency. 
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