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Objective In 2011, School of Medicine, University of California, Irvine was among the first schools
to implement a 4-year ultrasound curriculum. We aimed to find the point-of-care ultrasound
(POCUS) utilization pattern among University of California, Irvine alumni.

Methods We surveyed University of California, Irvine alumni from the class of 2011 and beyond.
Survey questions included POCUS reliance, frequency of use, and comfort with image acquisition
and interpretation compared with peers. The primary outcomes were self-reported comfort and
reliance on POCUS.

Results We received 93 responses from 624 surveyed alumni (response rate, 14.9%), of which
87 were analyzed. Although 46 respondents (52.9%) reported more reliance on POCUS, three
(3.4%) relied on it less than their peers. At the same time, 72 (82.7%) and 67 (77.0%) felt more
comfortable than their colleagues in obtaining and interpreting POCUS, respectively. No respon-
dents felt less comfortable obtaining or interpreting POCUS than their peers. The frequency of
POCUS use correlated directly with the frequency with which POCUS changed the responder’s
case management (rho, 0.860; P<0.001). POCUS reliance also correlated with respondents’
comfort level in obtaining (rho, 0.321; P<0.001) and interpreting (rho, 0.378; P<0.001) POCUS
results.

Conclusion University of California, Irvine graduates had higher reliance on POCUS than peers in
their respective specialties. Their POCUS findings frequently changed their case management.
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What is already known

Capsule
Summary

What is new in the current study

During the past decade, point-of-care ultrasound has become increasingly common across most medical specialties,
and its use as an educational tool has risen in medical schools.

Graduates of a 4-year medical school ultrasound curriculum have higher reliance and comfort with point-of-care ul-
trasound relative to peers in their respective specialties, indicating that familiarity and experience with ultrasound be-
fore reaching postgraduate training makes students conversant in an increasingly valuable skill.

INTRODUCTION

Ultrasound was first used as a medical diagnostic tool in the
1930s, and its applications have expanded into 20 medical spe-
cialties in the past decade [1-3]. During the past several years, ul-
trasound technology has advanced, allowing for better resolution
and portability and spurring the birth of point-of-care ultrasound
(POCUS), which is performed and interpreted in real-time by phy-
sicians [3]. This rapidly expanding field has revolutionized medi-
cine by allowing physicians to obtain and interpret images at the
bedside, complementing the physical exam and facilitating early
diagnosis [3-5]. As the first line of diagnostic imaging worldwide,
POCUS has become widely used in most specialities [4]. As ultra-
sound becomes more prevalent among specialties, residency pro-
gram requirements are beginning to reflect this clinical change
[4,5]. For specialties such as emergency medicine, obstetrics and
gynecology (OBGYN), ophthalmology, physical medicine and re-
habilitation (PM&R), psychiatry, neurology, radiology, and urology,
the Accreditation Council for Graduate Medical Education (ACG-
ME) now requires competency in ultrasound [4-6].

Despite the known benefits of bedside ultrasound in a patient
evaluation, the utility of providing ultrasound education for fac-
ulty and residents remains a contentious issue within many spe-
cialties [5,6]. The increased use of POCUS in different fields and
insufficient training warrant a standardized guideline for ultra-
sound in medical education. This ongoing paradigm shift in imag-
ing and clinical practice has encouraged medical schools nation-
ally to implement a fully integrated ultrasound curriculum [7-11].
Early exposure to ultrasound throughout undergraduate medical
education not only augments student understanding of anatomy
and physiology through real-life application, but also increases
their comfort and competence with the technology [12-14].

The class of 2011 was the first class to have a longitudinal ul-
trasound curriculum at the University of California, Irvine. The
goal of this study was to explore those alumni's use, comfort, and
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reliance on ultrasound in their current specialty a few years after
graduation.

METHODS

University of California, Irvine was one of the first medical schools
to implement a 4-year longitudinal ultrasound curriculum. Stu-
dents watch a minimum of two 30-minute web-based lectures
before every session to supplement their preclinical schedule [14].
The 1st year consists of eight hands-on 1-hour sessions and a
practical exam to assess student skill levels. A 1:4 ratio of 4th-
year medical student instructors to students is maintained for
each session, and a simplified list is given to each student at the
beginning of class to ensure that all competencies are met [14].
Second-year students receive an additional 11 hours of hands-on
ultrasound practice and have an objective structured clinical ex-
amination (OSCE) evaluation at the end of the year. By the end of
their 2nd year, students are competent in obtaining ultrasounds
and identifying pathology in the following systems: cardiovascu-
lar, gastrointestinal, genitourinary, respiratory, musculoskeletal,
and head and neck. Ultrasound is implemented in 3rd- and 4th-
year rotations and OSCEs. An additional 3rd- and 4th-year ultra-
sound clerkship is offered to students, and it requires a minimum
of 75 scansfwk, quality assurance meetings, and participation in
Ultrasound Journal Club [14].

We emailed an online voluntary survey to 624 alumni with a
graduation date starting in 2011, the first graduating year after
the longitudinal ultrasound curriculum was introduced. With 93
responses, we had a response rate of 14.9%. We collected the
following data: year of graduation, specialty, reliance on POCUS
in practice, frequency of POCUS utilization, and comfort with PO-
CUS image acquisition and interpretation. According to our Insti-
tutional Review Board (IRB) guidelines, this study qualified for
IRB exemption because no identifying information was collected.
There was no risk or minimal risk to subjects for participating in
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this survey.

We used the Pearson chi-square test to determine differences
between categorical variables and Spearman'’s rho correlation co-
efficient to examine associations between ordinal variables. We
used the one-sample Kolmogorov-Smirnov test to examine the
distribution of the answers and analyzed all data using IBM SPSS
ver. 26.0. (IBM Corp).

RESULTS

Ninety-three responders completed the survey (Table 1). Answers
from six psychiatrists were excluded because POCUS has little
application in this specialty. Emergency medicine (n= 24, 27.6%),
OBGYN (n=9, 10.3%), family medicine (n=8, 9.2%), pediatrics
(n=7, 8.0%), and anesthesiology (n = 6, 6.9%) were the most fre-

Table 1. Survey questions and distribution of responders' answers
(n=93)

Question and answer No. (%)

What year did you graduate from School of Medicine, University of California, Irvine?
2011 1(1.1)
2013 1(1.1)

2014 12 (12.9)
2015 7(7.5)
2016 16(17.2)
2017 21 (22.6)
2018 14 (15.1)
2019 21 (22.6)
What is the most common POCUS you use?”)
Procedural guidance 48(12.9)
Cardiac 46 (12.3)
Lung 41 (11.0)
Trauma/FAST 38(10.2)
Obstetric/gynecologic 34(9.1)
Renal 32 (8.6)
Biliary 30(8.0)
Vascular 29 (7.8)
Musculoskeletal/soft tissue 27 (7.2)
Ocular 27(7.2)
Other 21 (5.6)

How many times did POCUS change your management during the past 3 months?
(n=92)"

0 22 (23.9)
1-3 29 (31.5)
4-6 12 (13)
7-9 5(5.4)
10-12 2(2.2)
>12 22 (23.9)

POCUS, point-of-care ultrasound; FAST, focused assessment with sonography for
trauma.

“The sum exceeds the sample size as responders were allowed to report as many
POCUS as they wish. ¥One missing data.
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quent specialties among the responders. The most frequent PO-
CUS users were practicing in cardiology, pulmonology and critical
care, PME&R, emergency medicine, and OBGYN (Fig. 1).

POCUS changed the practice of 70 responders (80.5%) at least
once in the 3 months prior to the survey. The practice of respond-
ers from emergency medicine changed more frequently than that
of other respondents as a result of POCUS exams (P<0.001). The
frequency of POCUS changing the responder's practice during the
past three months correlated directly with the frequency of PO-
CUS use (rho, 0.860; P<0.001).

Fig. 2 shows the reliance of responders on POCUS and their
perceived comfort in obtaining and interpreting POCUS, com-
pared with their peers in their current specialty. The distribution
of answers showed a shift to the right and was not symmetrical
(P<0.001). Although 46 responders (52.9%) found their reliance
on POCUS to be more or much more than their peers, three
(3.4%) relied less or much less on POCUS than peers in their spe-
cialty. At the same time, 72 (82.7%) and 67 (77.0%) felt more or
much more comfortable than their peers with obtaining and in-
terpreting POCUS, respectively. None of the responders felt less
comfortable obtaining or interpreting POCUS than their peers in
their current specialty. Reliance on POCUS correlated with the
comfort level of the responder in obtaining (rho, 0.321; P<0.001)
and interpreting (rho, 0.378, P<0.001) POCUS results.

DISCUSSION

The results of our study show that University of California, Irvine
graduates who underwent a longitudinal 4-year ultrasound cur-
riculum reported higher comfort levels in obtaining and interpret-
ing POCUS than their peers. This comparison was made by the
participants themselves in relation to colleagues within their spe-
cialty. We also found that reliance on ultrasound correlated with
the respondents’ comfort in obtaining and interpreting POCUS
results. More than half of our respondents relied on POCUS and
felt more comfortable obtaining and interpreting POCUS results
than peers in their field. Very few, if any, were less reliant or com-
fortable than their peers. This suggests that a 4-year longitudinal
ultrasound education during medical school would improve reli-
ance on and use of POCUS in residency and beyond.

The number of times POCUS is used per week was heavily af-
fected by what specialty the graduates went on to practice in,
with cardiology, pulmonology and critical care, PM&R, and emer-
gency medicine being the highest users of POCUS. These findings
are not surprising because these specialties have many more vali-
dated applications for POCUS than the specialties lower on the
list. We therefore asked respondents to assess their reliance and
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Fig. 1. Percentage of responders by specialty in point-of-care ultrasound (POCUS) utilization patterns. The numbers represent the number of responders

(n=82, one missing data).
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Fig. 2. Percentage of responders' reliance on point-of-care ultrasound
(POCUS) and perceived comfort obtaining and interpreting POCUS,
compared with peers in the same specialty.

comfort with POCUS in comparison to peers in their field as a
control for the overall differences in baseline POCUS use between
specialties. Applications for ultrasound continue to grow each
year across most fields of medicine, making familiarity and expe-
rience with ultrasound prior to postgraduate training an increas-
ingly valuable skill [15-17]. Additionally, with ultrasound tech-
nology continuing to become more portable and affordable, it is
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expected that POCUS utilization will continue to rise [5,18-20].

A limitation of this study is that our data are inherently sub-
jective because we asked respondents to assess their own reli-
ance and comfort with POCUS relative to their peers. The respon-
dents might vary in their self-awareness and judgment of ability
and thus in their ability to accurately compare their own comfort
and skill with that of their peers. In short, our data are open to
several cognitive biases. One way to address this potential bias
could be to include a control group by sending the same survey
to physicians who graduated from a medical school without a
4-year ultrasound curriculum and looking for a statistically sig-
nificant difference in reported comfort with POCUS between the
groups. A potential follow-up study could aim to re-create these
findings with objective data such as the number of POCUS scans
logged or proficiency at POCUS on clinical milestones. This could
be feasible if the scope of the study were scaled down to just one
specialty, such as emergency medicine, in which it is common
practice for residency programs to track the number of POCUS
scans performed and include POCUS as part of the assessment
for clinical competency.

In conclusion, this study shows that graduates of a 4-year lon-
gitudinal medical school ultrasound curriculum reported that
they subjectively had higher reliance and comfort with POCUS
than their peers in their respective specialties. POCUS is undoubt-
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edly becoming more accessible and widely used across many if
not all specialties, which supports the value of incorporating ul-
trasound into the medical school curriculum.
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