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/Abstract

~

Objectives: Focused assessment with sonography for trauma (FAST) has been integrated into the primary assessment of pe-
diatric trauma patients in the emergency department. Various studies show that the FAST skills can be acquired after a short
training period in populations such as interns and medical students. however, few data exist on the retention of ultrasound skills
over time. This study evaluated the retention of FAST skills and knowledge of pediatric residents 6 months after completing a
simulator based training program.

Methods: This is a prospective cohort study. subjects completed successfully a short simulator based training program of FAST
examination. Skills were retested 6 months and compared with previous results to assess skill retention. Competence was evalu-
ated by a simulator-based test. Integration of knowledge was evaluated by a written multiple-choice test.

Results: 16 of 19 (84.2%) subjects completed follow-up testing. Although Performance declined in image acquisition, still 91%
of trainees maintained their skill 6 months after training. Interpretation skills declined more severely from 98.2% to 78.9% after
6 months. 25% of Participants stated that they are using FAST regularly.

Conclusions: retention of FAST skills are partially sustained after 6 months of non-routine use. A short training program is suf-

N

ficient for gaining the skills but a routine use is needed to ensure competence

J

Keywords: POCUS; point-of-care ultrasound; Focused
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Background

The use of Point of Care Ultrasound (POCUS) has increased
significantly in recent years and has become an important
clinical tool for assessing a variety of medical conditions [1,2].
Many POCUS training programs exist for medical students and
postgraduates worldwide [3,4]. However, these training programs
vary greatly across training environments, programs and specialties
without standardized curriculums or assessment of skills [5].

The focused assessment with sonography for trauma (FAST)
is an essential POCUS scan, easy to learn and provides an initial
assessment of a trauma patient that can affect immediate therapeutic
decisions [6].

Various studies show that FAST performing skills can be
acquired after a short training period in populations such as interns
and medical students. In these studies, training usually consisted
of a short frontal lecture or videos and hands-on practice in small
groups [7].

A previous study on FAST training has shown that following
a short simulator based training program, pediatric residents with
no prior experience in performing sonography displayed sufficient
performance and interpretation skills of the FAST test, and has
also significantly increased the residents’ confidence in the ability
to perform the examination as part of their work in the pediatric
ED [8].

The attainment and maintenance of proficiency in POCUS
requires practice, especially among physicians who do not perform
POCUS frequently.

Volume 02; Issue 01



Citation: Hadas KD, Ehud R, Dania T, Hadas Y, Nir F, et al. (2020) Long Term Retention of FAST (Focused Assessment with Sonography for Trauma)
Skills and Knowledge after a Short Training Program. Adv Pediatr Neonatol care: APNC-112. DOI: 10.29011/APNC-112.100012

However, limited data exist on the retention of POCUS
performance skills [9,10]. In the current study we evaluated
the retention of FAST performance skills and the knowledge of
pediatric residents 6 months after completion of a training program.
The primary criteria were a practical examination based on a high
fidelity simulator (Simbionix u/ s mentor) and a written knowledge
exam.

Methods
Study Population

This prospective study included pediatric residents at
a secondary care medical center, with no prior experience in
performing sonography, who participated in a short, simulator
based FAST training program during July 2018.

Study Design

Six months after completion of a FAST training program,
pediatric residents were tested on their ultrasound skills and
knowledge levels. The residents enrolled in the present study had
no ultrasound experience prior to the FAST training program.
Hands-on supervision continued during the residents’ ED shifts
and following their initial training, as part of the routine POCUS
QA process.

The FAST skill test was performed using the same simulator-
based evaluation used in the initial training program, and included 3
scenarios for the evaluation of image acquisition and interpretation
skills.

The participants also underwent a written multiple-choice
test that assessed their ability to integrate FAST findings into the
clinical decision process. The test included 10 multiple-choice
questions on different trauma related clinical scenarios, and was
reviewed and approved independently by two PEM POCUS
leading physicians. Test performance scores were also compared
with the results of the prior study.

A validated survey assessing confidence level, attitude
toward bedside ultrasound and individual usage was administered
(Appendix 1).

Appendix 1. Questionnaire

I agree that the information from this questionnaire will be used
for research purposes.

Gender: M\F

Year of residency: 1 2 3 4 5
ED shifts: less than 6 months \ 6-12 months \ more than 12
months

Since completing the FAST training program, how often do

you use it as part of your daily work at the ED?
Not at all\ 1-3 times per month \ more than 3 times per month.

For the following questions, please select the most appropriate
answer. | - to a small extent, 5 - to a great extent.

1. To what extent do you feel confident to be the team member
entrusted with the FAST test in a trauma case?

1 2 3 4 5
2. To what extent do you control the indications for FAST
testing?
1 2 3 4 5
3. To what extent do you feel confident in performing FAST
examinations?
1 2 3 4 5

4. To what extent do you understand the limitations of the test
and the types of injuries that will not be diagnosed in the
FAST test?

1 2 3 4 5

5. To what extent are you able to identify free fluid in the
peritoneal space?

1 2 3 4 5
6. To what extent can you identify free pericardial fluid?

1 2 3 4 5

7. Have you learned to use POCUS for other applications? If so,
what applications?

Statistical Analysis

The basic data are described in numbers and percentages. The
measured results are presented as averages + standard deviations.
The results were compared using repeated measures analysis.
Statistical significance was set at P<0.05. Data were analyzed
using SPSS, version 25.

Results

Sixteen of 19 (84%) pediatric residents consented to
participate in the study.

(3 were not available for the follow up evaluation).

Ten of the 16 residents (62%) were in their fourth or fifth
year of the 4.5-year residency program and had worked regular
shifts in the ED for more than a year.

A total of 48 tests were completed (3 scenarios per
participant). Each test consisted of 240 views (5 views per test).
The results are presented in Table 1.
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Table 1: Image acquisition ability, correct Interpretation and time required to complete the FAST test (n=16). P values are for the

difference between the 1 and 3" test.

0.02 91.2
>0.0001 78.9
0.139 4.4

97.2 image acquisition (%)
98.2 Interpretation (%)
49 Time required (minutes) to

complete the FAST test

Table 2: comparison of: Image acquisition ability, correct Interpretation and time required to complete the FAST between two tests.

*Test A — performed at the end of the original training program

**Study test — current study, (6 months after the training program)

Image Acquisition

219/240 (91.2%) of the simulator views were technically acceptable
sonographic images. There was a significant difference between
image acquisition scores at the end of the training program (test A)
and at 6 months follow up. (97.2%, 91.2%, p=0.02)

Image Interpretation

Only 78% of the FAST tests performed were correctly interpreted.
There was a significant difference between image interpretation
scores at the end of the training program (test A) and at 6 months
follow up. (98.2%, 78.9%, p<0.0001).

Time required to Complete the FAST Test

The average time required to complete a FAST simulator
test was 4.4 minutes. The time required to complete the third test
was significantly shorter than the first one (3.7, 5.6 respectively,
p<0.001)

There was no difference between the time required to
complete the FAST examination between test A and the follow up
test. (4.9, 4.4 minutes, respectively p=0.139).

Knowledge (Integration)

The average score for the written test was 75%. The
distribution of the scores is presented below (Figure 1).

w
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Test scores.
Questionnaires — (Appendix 2)

7 of 16 participants (44%) stated that they are not performing FAST examinations as part of their clinical work at the ED. 5 residents
(31%) stated that they are performing 1-3 FAST examinations a month, and 4 (25%) are performing more than 3 examinations per
month. Residents who reported performing more than 3 FAST exams per month were considered “high utilizers”.

frequency of performing FAST examinatios per
month

0 m1toc3 = morethan3

Most participants indicated that 6 months following the training program they still understand the indications for FAST testing (9\16
residents ,55%) and the limitations of the test (10\16, 62.5%).
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6 of 16 participants (37%) stated that since the training program they have expanded their use of POCUS for various applications
other than FAST, including lung, cardiac, soft tissue and hip.

93 90 0.61
83.2 71.5 0.728
85 71 0.153

Table 3: Correlation between the frequency of performing FAST examinations and the retention of ultrasound skills.

Correlation between skill retention and frequency of preforming
FAST examinations

95
90

85
vag OO
seores
70
65

60

acquisition interpertation integration

W high utilizers  ® non high utilizers

Figure 1: Correlation between the frequency of performing FAST examinations and the retention of ultrasound skills.
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Discussion

The current study demonstrates that sonography skills
of image acquisition and interpretation wanes substantially six
months after completion of a short training program for FAST
among pediatric residents.

Skill Retention

Our previous study findings showed that pediatric residents
with no prior sonography experience who underwent a short
simulator based training for FAST test performance demonstrated
proficiency in image acquisition and interpretation (97%, 98%
success rate respectively) upon completion of their training
program. However, the current study found that after 6 months
their performance declined significantly (97% vs 91%, p=0.02 and
98% vs 78% p<0.001, respectively).

Several studies have discussed the presence of a learning
curve for novice physicians performing FAST examinations. One
example is a study by Shackford and colleagues who found that
the error rates of novice FAST examination operators declined
significantly after the initial set of 10 FAST examinations [11].
However, JANG, Timothy, et al. found that 10 FAST examinations
are not sufficient to retain good proficiency [12]. GRACIAS,
Vicente H., et al, suggested that 30—100 examinations are required
for sufficient FAST skills [13].

The residents who participated in the current study performed
between 1-20 FAST examinations on average by the 6 months’
evaluation. Even the “high utilizers” participants performed
no more than 30 exams. FIGURE 1 demonstrates the observed
difference in performance between the “high” and “low” utilizers,
although not statistically significant, because of the limited number
of study participants.

MA, O. John, et al. examined FAST test performance
accuracy of EM residents following a training program: residents
performed an average of 70 examinations after 6 months and, FAST
interpretation accuracy steadily increased [14]. One explanation
for the decrease in POCUS skills in the current study is the lack
of practice, as expressed in the low performance rate of performed
examinations following the training program. Kimura et al. [10]
examined the performance of cardiac ultrasound among 30 internal
medicine physicians after 2 years of nonuse and demonstrated a
notable decline in skill.

The process of learning diagnostic ultrasound requires the
blending of both procedural and declarative memories [15,16],
manifest as imaging skills and diagnostic knowledge. It is likely
that most skills that have been taught are rapidly lost without
further clinical practice.

Knowledge Retention

The average knowledge test score performed 6 months
following the training program was 75%.

MITCHELL, John D., et al showed that anesthesia interns’
scores at a knowledge test 90 days following an ultrasound training
course were similar to their end-of-course scores [12]. The mean
score at the follow up test was 67%.

In a similar study by NOBLE, Vicki E., et al., there was a
significant improvement in knowledge that continued six months
after a standard introductory bedside ultrasound course for ED
residents [17].

TOWN, James A., et al. showed that when evaluating
internal medicine residents 12 months after completing a bedside

ultrasound course, the mean knowledge score fell significantly
[18].

Existing data concerning knowledge retention varies.

Limitations

The current study consisted of a small number of participants.
Moreover, not all eligible subjects participated.

Increasing the study size would provide abetter understanding
of accuracy trends noted in our 6-month evaluation.

There was no assessment of baseline knowledge after
the training program. Although average knowledge test scores
correlated to similar studies, we have no previous data for
comparison. Therefore, we were unable to assess knowledge
retention.

Conclusion

Retention of FAST skills are partially sustained after 6
months of non-routine use among pediatric residents. A short
training program is sufficient for gaining the skills however,
regular practice is needed to ensure competence retention.
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