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Abstract

Introduction: Point-of-care ultrasound (POCUS) has high interest among learners and educators, but many
barriers inhibit training and clinical use. Interest and barriers may differ between educators, trainees, and
practicing physicians. This study investigates interest in POCUS, conXdence in POCUS skills, and barriers
to POCUS use for residents, academic family physicians, and community providers.

Methods: Online surveys sent to current residents, faculty, and graduates of an academic family medicine
residency compared current use, comfort, training, perceived importance, barriers, and interest in future
use of POCUS.

Results: Most participants (95.6%) agreed that POCUS was somewhat or extremely important to family
medicine. Most participants also reported interest in all POCUS indications, other than obstetrics. Very
few (5.4%) reported being extremely comfortable using POCUS. Most residents were somewhat
comfortable, whereas most faculty and graduates were not at all comfortable. A majority in each group
reported inexperience with equipment and interpreting images as a barrier. One-third of faculty and
graduates reported “not billable” as a barrier. Statistically signiXcant differences were found between
groups’ reports of prior training, current use, and interest in POCUS for obstetrics.

Conclusions: Family medicine residents, faculty, and community physicians reported high perceived
importance of and interest in nonobstetric POCUS, but low comfort level in performing POCUS. Resident
and faculty barriers may vary according to practice environment and differing time constraints. Senior
faculty may have less POCUS training and comfort using POCUS than residents, highlighting the
importance of continuing faculty education.

Introduction
Point-of-care ultrasound (POCUS) has the potential to revolutionize medical practice, yet many barriers limit
widespread use. POCUS supports diagnosis and procedures, and according to the American Academy of
Family Physicians (AAFP), “may be the biggest advance in bedside diagnosis since the advent of the
stethoscope.”  POCUS training is becoming increasingly prevalent in family medicine residencies and will be1,2
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required by the Accreditation Council for Graduate Medical Education (ACGME) in 2023.  POCUS training
modalities and competency assessment vary widely, and residencies must determine their own scope of
training and curricula.  Barriers to clinical use include limited funding, limited time to train faculty, limited
equipment access, dieculty establishing billing, and discomfort with image interpretation.  To better
understand usefulness of current POCUS curricula, educational needs, practice trends, and relevance to future
practice, we surveyed family medicine residents, faculty, and recent graduates of the University of Missouri
Family & Community Medicine (MUFCM) regarding their interest, level of training, perceived barriers, and
current POCUS application.

Methods
MUFCM residents and faculty practice at rural clinics, urban clinics, or a federally qualiXed health center.
Residents rotate on outpatient, inpatient, and obstetric services managed by family medicine and other
specialties. Since 2018, resident didactic seminars included monthly hour-long POCUS workshops with lectures
and hands-on sessions, led by two faculty. Attendance is excused for vacation and clinical care responsibilities.
Since 2019, faculty have received one to two POCUS training sessions per year.

We created a Qualtrics survey to assess use, comfort, training, perceived importance, barriers, and interest in
future use of POCUS. Items rating importance and comfort were scored as 1: extremely, 2: somewhat, and 3:
not at all.  The survey was reviewed by two senior faculty for clarity and accuracy of language. We emailed the
survey to all MUFCM faculty, 2014-2019 graduates employed elsewhere, and residents in spring 2020 and to
new PGY1s in fall 2020. We sent one reminder email to all participants. We offered no incentives, and response
was anonymous and voluntary.

Survey data were imported into SAS for Windows 9.4 (SAS Institute, Cary, NC). We calculated simple
frequencies for each item. For ranked data, we used the Kruskal-Wallis test to determine whether responses
were from the same distribution. Post hoc tests were performed between groups when the initial test was
statistically signiXcant. We analyzed yes/no responses with the χ test. When expected cell counts were <5, we
used the Fisher’s exact test. This study was exempted by the University of Missouri Health Sciences
Institutional Review Board.

Results
The overall survey response rate was 47.1% (Table 1). Responder characteristics are reported in Tables 2 and 3.
Most respondents practiced outpatient medicine. Only 22.7% of faculty and no graduates practiced obstetrics.

Most participants (95.6%) agreed that POCUS was somewhat or extremely important to family medicine (Table
4). Very few respondents (5.4%) reported being extremely comfortable using POCUS. Most residents reported
being somewhat comfortable, while most faculty and graduates were not at all comfortable. More than half of
faculty and graduates reported no POCUS training, compared with only 13.8% of residents. More residents
(62.1%) than faculty (38.1%) or graduates (19.0%) reported on-the-job training.

Respondents reported several barriers to POCUS use. A majority in all groups reported inexperience interpreting
images or using the machine. More residents cited lack of time (72.4%) than graduates (43.9%). Most
graduates (78.0%) cited lack of machine access, compared with 40.9% of faculty and 20.7% of residents.

More than 80% of graduates reported no current POCUS use, compared with 40.9% of faculty and 51.7% of
residents (Table 5). Approximately one-third of faculty and residents used POCUS for obstetrics, compared with
2.4% of graduates. More than one-third of residents and faculty used POCUS to identify an abscess or foreign
body compared to 9.8% of graduates.
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Interest in future POCUS use was high, with most choices endorsed by more than half of participants. Interest
was similar across groups except for obstetrics, where all three groups differed from each other.

Discussion
POCUS training is rapidly expanding in family medicine. In 2019, 6% of family medicine programs had
established POCUS curricula. This proportion jumped to 32% in 2021.  As of July 2023, all family medicine
residents will be expected to have experience using POCUS in clinical care.  Educational efforts to develop or
reXne skills must begin with assessments of current attitudes and competency. To our knowledge, this survey
is the Xrst to directly compare perceptions regarding POCUS among faculty, trainees, and graduates. Our
survey, like others in this area, indicates high interest in and perceived importance of POCUS for diagnosis and
treatment of many conditions.  Barriers to POCUS use differed by group; graduates disproportionately cited
lack of machine accessibility and residents cited lack of time.  

Obstetric POCUS had the largest discrepancy in interest between subgroups, which may repect low rates of
obstetric practice among faculty and graduates versus required rotations in residency. Nationally, rates of
family medicine obstetric practice have been declining for many years.  Therefore, obstetric POCUS may
become less applicable among family physicians.

Approximately one-third of our faculty and graduates cited “not billable” as a barrier. According to 2012-2017
Medicare claims, only 9.3% of primary care physicians billed for ambulatory POCUS services.  In a survey of
family medicine chairs, 32% of departments had a POCUS curriculum, only 6% had established billing, and 73%
reported dieculty with establishing billing.  Billing practice correlated with increasing number of POCUS-trained
faculty. Whether more widespread POCUS training may lead to increased billing, or whether billing is necessary
to promote POCUS use, remains to be seen. Regardless, our survey indicates lack of POCUS billing as a
notable, if not primary, barrier for community and faculty physicians.

Inexperience with POCUS was endorsed by a majority in all subgroups. POCUS training increases both trainee
conXdence and competency.  Many POCUS training courses exist, with widely varying scope, didactic
modalities, and training hours.  The AAFP’s curriculum guidelines for POCUS training leave speciXcs regarding
scope and curriculum design to the discretion of individual residencies.  Our residents reported a much higher
rate of POCUS training than faculty, likely repecting our residency’s monthly, mandatory POCUS workshops.
These workshops occur during protected educational time. Graduates of the 2018-2019 classes had POCUS
workshops in residency, whereas 2014-2017 graduates did not. Faculty POCUS workshops occur much less
frequently. This discrepancy repects a national dilemma, in which residencies will be required to provide POCUS
training, although senior faculty will likely be novices. Nationally, family medicine chairs have reported limited
training time as the largest barrier to increasing numbers of trained POCUS faculty, and time and/or funding to
train faculty as the most useful means to increase POCUS use.  This survey highlights the importance of
protected time and resources for continuing faculty education.

This study has several limitations. Surveys were sent to aeliates of a single institution. Response rates for the
faculty cohort were low, which may be due to inclusion of nonclinical faculty on the survey invitations.
Responders may have higher interest in POCUS than nonresponders. Despite a small sample size, signiXcant
differences were found in practice patterns, prior training, and barriers to use, similar to national trends.
More than half of faculty reported no prior training, which repects the need to train faculty in new skill sets—a
common dilemma.  Finally, this cross-sectional survey assesses self-rated conXdence, which does not
necessarily correlate with competence. This survey should not be interpreted with respect to competence or
diagnostic accuracy.

Residencies planning and revising POCUS curricula must consider available resources, faculty skills, and the
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future practice needs of their learners. This survey provides insight into interest in POCUS according to trainees,
faculty, and community physicians, and elucidates the unique barriers that limit POCUS in these groups. This
survey is consistent with others that indicate universally high interest in nonobstetric POCUS, but barriers to
POCUS implementation including lack of time, dieculty with billing, and faculty inexperience.  This and future
surveys may guide the recommended scope of POCUS in primary care and support advocacy for increased
POCUS funding and training for current and future providers.

Tables and Figures
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