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ABSTRACT
Background and Objectives: Having a limited number of trained faculty is a barrier
to successful incorporation of ultrasound into undergraduate medical education.
We evaluated the effectiveness of a resident-led extended focused assessment
with sonography in trauma (eFAST) session administered to fourth-year medical
students during their emergency medicine clerkship by measuring students’ end-
of-year eFAST performance and confidence.

Methods: This was a single-site cross-sectional study of all graduating medical
students enrolled in fourth-year clerkships between May 1, 2022 and April 30,
2023. A60-minute, team-based eFAST session (intervention), taught by emergency
medicine residents, was added to students’ fourth-year emergency medicine
clerkship in September 2022. All students were assigned to review an eFAST video
(control). End-of-year performance and self-reported confidence assessments
used a 20-point objective structured clinical examination (OSCE) and a 5-point
Likert scale, respectively. The mean OSCE and confidence scores for control and
intervention groups were compared using two-sample t tests and repeated after
removing students exposed to additional US experiences.

Results: Of 113 eligible students, 103 students participated: 48 in the control group,
55 in the intervention group. The intervention group scored higher on the OSCE
than the control group (11.9±4.6 vs 9.9±5.1, P=.04) and reported similar confidence
(3.2 ±1.0 vs 2.8 ±1.2; P=.09). After removing the 28 students with additional US
experiences, the intervention group scored higher (10.8 ± 4.4 vs 8.2 ± 4.0; P=.01)
and reported higher confidence (3.0 ±1.0 vs. 2.3 ±1.0, P=.01).

Conclusions:Resident-taught eFAST instructionduringemergencymedicine clerk-
ships led to improved end-of-year fourth-yearmedical student eFASTperformance
and confidence.

INTRODUCTION
Point-of-care ultrasound (POCUS) is an important competency
for undergraduate medical education 1,2 and graduate medical
education programs. 3–5 The technique and clinical utility of
the extended focused assessment with sonography in trauma
(eFAST) span multiple organ systems,6 making it integral to
any POCUS trainee and a popular target for ultrasound educa-
tion. 1,2 In addition to detecting traumatic injuries, the eFAST
detects nontraumatic fluid accumulation in the thorax and
abdomen; and components of eFASToverlap POCUS techniques
for pregnancy and renal assessments. This versatility likely
is why the American Academy of Family Physicians (AAFP)
included eFAST proficiency as a practice-based learning and
improvement competency in its curriculum guidelines.5

However, effective POCUS requires hands-on learning,2

which can be faculty intensive. 1 Using residents as near-peer
teachers offers a solution. 1,2,7–11 In this study, we evaluated the
effectiveness of a resident-taught eFAST session for fourth-
yearmedical students during their required fourth-year emer-
gency medicine (EM) clerkship.

MATERIALS ANDMETHODS
Study Design

Thiswas a single-site, cross-sectional, assessor-blinded study
of medical students’ end-of-year eFAST performance during
the required fourth-year course “Transition to Residency”
(TTR). All students enrolled in their EM clerkship and TTR
betweenMay 1, 2022 andApril 30, 2023were included. Students
with an excused absence from TTR or failure to consent to
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the study were excluded. The site’s institutional review board
deemed the study exempt (IRB #: 23X-133-1).

A 60-minute, resident-led, team-based, hands-on
eFAST educational session (intervention) was implemented
in September 2022. Students with EM clerkships scheduled
after implementation who attended the session were in the
intervention group, and all others were in the control group.
During the session, students performed the eFAST on one
another while receiving real-time feedback from residents on
technique and image interpretation. The student-to-resident
ratio was 3:1.

Second- and third-year EM residents from a 3-year pro-
gram with 10 or more hours of eFAST training taught the
students during academic time protected from other residency
obligations. A checklist, encompassing technique and image
interpretation, was used to assess student performance and
dually served as a guide for the residents teaching the session.

All students participated in a 34-hour vertical ultrasound
curriculum9 and reviewed an eFAST video theweek before TTR.

Evaluation and Data Collection
Proficiency in performing the eFAST was assessed using an
objective structured clinical examination (OSCE) administered
during TTR; scores of nonconsenting students were excluded
from analysis. Just before the OSCE, students completed a
survey reporting their eFAST experience and confidence. A
random numerical identifier was used throughout the data
collection process to link students’ survey results with their
OSCE scores.

OSCE
A 20-point, previously validated 12 OSCE (Appendix) was
administered by first-year medical student volunteers
(“proctors”) who served simultaneously as models with
step-by-step instructions. Proctors were blinded to the study
purpose and group assignment and were not familiar with the
eFAST.

Fourth-year students had 6minutes to complete the OSCE,
with instructions (communicated by the proctors) to obtain a
4- to 6-second video of each eFAST view using a Butterfly iQ
(Butterfly Network) handheld unit and iPad tablet (Apple, Inc).
Proctorswere responsible for timingvideos, labeling themwith
student numerical identifiers, and saving them to a cloud.

OSCEswere scored after video reviewbya single ultrasound
fellowship-trained emergency physician blinded to student
identity. Points were scored for adequate image acquisition of
all six views of the eFAST.

EFAST Survey
Students answered five questions regarding their perceived
confidence in performing the eFAST (5-point Likert scale:
1=not confident, 3=neutral, 5=confident), participation in the
resident-led eFAST session (yes/no; verified using session
attendance sheets), performance of five or more eFAST exams
during their clerkships (yes/no), and participation in ultra-
sound electives or extracurriculars (shadowing, research, or

teaching) during medical school (yes/no).

OutcomeMeasures
Primary outcomes were student eFAST performance (OSCE
score) and student self-reported confidence in eFAST per-
formance (5-point Likert scale), according to whether they
received the resident-led eFAST session during their EM clerk-
ship.

Statistical Analysis
We used Microsoft Excel (Microsoft Corp) for descriptive
statistics and SAS version 9.4 (SAS Institute) for statistical
analyses. We compared mean OSCE and confidence scores,
with subgroup analyses, between the control and intervention
groups using two-sample t tests. We calculated a Pearson
correlation coefficient (R) to determine whether the time
duration between the student’s EM clerkship and TTR session
was associated with outcome.

We conducted power analysis for the primary outcome
using two-sample t tests and a two-sided α of 0.05 using
the POWER procedure in SAS (SAS Institute, Inc). Assuming a
2-point difference in mean OSCE score between groups was
significant (the minimum needed to draw a conclusion about
an eFAST finding) and with a predicted standard deviation of
2.5 points, a minimum of 26 subjects per group were needed.

RESULTS

TABLE 1. Breakdown of Students With Ultrasound Experience in Addition
to Their Baseline Ultrasound Curriculum

Total Control Intervention

Number of students 103 48 55

Ultrasound experience outside required curriculum

None 75 33 42

Ultrasound elective only 12 6 6

Performed 5 or more eFAST only 8 4 4

Both ultrasound elective and
performed 5 or more eFAST

8 5 3

Abbreviation: eFAST, extended focused assessment with sonography in
trauma

Scores are summarized in Table 2. The student mean
OSCE score was 11.0 ± 4.9 out of 20 points. Students who
received resident-taught instruction had higher OSCE scores
than students who did not (11.9 ± 4.6 vs 9.9 ± 5.1; P=.04).
This remained true after removing students with additional
ultrasound experiences and repeating the analysis (10.8 ± 4.4
vs 8.2±4.0;P=.01). Confidence alsowashigher in this subgroup
among students exposed to the resident-taught session than
those who were not (3.0 ± 1.0 vs 2.3 ± 1.0; P=.005). We found
no association between OSCE score and the time interval since
students’ EM clerkship (Pearson R: -0.14; P=.31) or confidence
score (Pearson R: 0.06; P=.68).
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FIGURE 1. Participant Eligibility, Enrollment, and Group Assignment

TABLE 2. Student Performance Scores

All
students

Control Intervention P
value

Mean OSCE scores (± SD)

Entire group (N=103) 11.0± 4.9 9.9± 5.1 11.9± 4.6 .04

Subgroup analysis
(n=75)*

8.2± 4.0 10.8± 4.4 .01

Confidence scores (± SD)

Entire group (N=103) 3.0± 1.1 2.8± 1.2 3.2± 1.0 .09

Subgroup analysis
(n=75)*

2.3± 1.0 3.0± 1.0 <.01

*Subgroup analysis excluded students with additional ultrasound experi-
ence.
Abbreviations: OSCE, objective structured clinical examination; SD, stan-
dard deviation

DISCUSSION AND CONCLUSIONS
Medical schools with ultrasound curricula rely heavily on
resident instructors, 1 and residents play a significant role
in students’ education. 13 Our results support the merit of
resident-led instruction, improving student eFAST perfor-
mance independent of experiences, outside the core curricu-

lum. This brief resident-led intervention was effective and
sustainable.

Teaching opportunities benefit residents through knowl-
edge expansion and precision of technical skills. 14 With AAFP
incorporating POCUS into family medicine residencies, under-
graduate medical education teaching opportunities may help
residents pursue their academic goals. Emulating a curriculum
that leverages the role of POCUS in family medicine, where
family medicine residents teach pertinent applications such as
obstetrics/gynecology, sports medicine, and vascular screen-
ing, would balance an otherwise EM-centric undergraduate
medical education POCUS curriculum.

Both students and residents in our study had well-
established POCUS curricula, potentially limiting the
generalizability of our results. Recall bias may have influenced
eFAST survey responses, particularly when reporting how
many eFAST exams were performed during clerkships.
Additionally, students pursuing EM residencies were more
likely to have their EM clerkship early in their fourth year, and
therefore placed in the study control group. These students
may seekmore POCUS opportunities than others. However, the
intervention group still outperformed the control group. This
outcome reflects the positive impact of ultrasound teaching
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on all students. Future studies evaluating the effectiveness
of instruction by residents from other specialties, including
family medicine, are needed.

In conclusion, resident-led eFAST instruction during a
required fourth-year EM clerkship improved medical student
eFAST performance later in their fourth year.
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