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ABSTRACT
Background and Objectives: As more family medicine residency programs
incorporate point-of-care ultrasound (POCUS), effective ways to teach and assess
POCUS competency remain a major challenge. This Delphi study aimed to create
expert consensus to define POCUS general competencies for family medicine
residents.

Methods: We used a traditional Delphi study design to draft and validate a list of
POCUS general competencies. We recruited a panel of 25 family medicine POCUS
education experts from various backgrounds. Three rounds of voting occurred
between February and July of 2025. Drafted survey items were categorized to
correspond to the six Accreditation Council for Graduate Medical Education
(ACGME) milestones. In each round, panelists rated agreement using a 5-point
Likert scale. Items failing to reach consensus after round three were excluded
from the final general competency list.

Results: A total of 49 general competencies were drafted prior to round one,
and an additional three competencies were added between rounds. After three
rounds, 45 general competencies met positive consensus, and seven lacked
consensus leading to their exclusion from the final list.

Conclusions: This study used standardized, evidence-based Delphi methodology
to establish the first set of POCUS general competencies for teaching and
assessing family medicine residents. The general competencies identified
represent a broad scope of skills correlating to the six ACGME milestones. The
study provides the foundation for future research evaluating how these general
competencies can be used to assess POCUS competence for family medicine
residents.

INTRODUCTION
Point-of-care ultrasound (POCUS) is
increasingly being recognized as a
valuable tool in family medicine that
can improve diagnostic accuracy, patient
care outcomes, and procedural guidance.
Historically, POCUS use in family medicine
was limited, with 2% of residency
programs reporting an established POCUS
curriculum in 2015, rising to 53% of
programs in 2020.1,2 The benefits of POCUS
led the Accreditation Council for Graduate
Medical Education (ACGME) to require
residents to have clinical experience

using POCUS.3 The requirement of POCUS
education has come with challenges
for family medicine residency training
programs, which must find structured and
effective ways to teach POCUS.2

One challenge with teaching POCUS
is that it requires competency across
several related domains, including image
acquisition, interpretation, and clini-
cal integration of findings.4 This need
requires programs to teach and assess a
variety of POCUS skills over time. Similar
to the ACGME milestones, which guide
training programs on general observable
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skills of residents to track over time, a set of POCUS general
competencies are needed for programs to guide and track
residents’ POCUS skills during training.

This study aimed to draft POCUS general competencies for
use in US family medicine residency education and to provide
content validation of those competencies via expert consensus
through a traditional Delphi process.

METHODS

Study Design

We employed a traditional Delphi study design to draft
and validate a list of POCUS general competencies for US
family medicine residency training. The study protocol was

reviewed by the University of North Carolina at Chapel Hill
Institutional Review Board and determined to be exempt
(IRB Number 24–2360). To ensure methodological rigor
and transparency, the study was conducted and reported in
accordance with the Conducting and Reporting Delphi Studies
(CREDES) guidelines.5

Delphi Panel Selection

This study was conducted in parallel with another traditional
Delphi study utilizing the same panel and methods. Full
demographics and more detailed methods are described in
LeFevre et al.6 In brief, we recruited a heterogeneous panel
of 25 family physician POCUS education experts to ensure

FIGURE 1. Flowchart of the Delphi Process Showing Items Included and Excluded After Three Rounds
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TABLE 1. POCUS General Competencies Meeting Consensus for Family Medicine Resident Education

General competency
Round one positive

consensus count

Round two
positive

consensus count

Round three
positive

consensus count

Average Likert
score in included

round

Round it was
included

ACGME Milestone: Patient Care

Demonstrate understanding of the benefits
and limitations of POCUS in patient care.

25 N/A N/A 4.92 1

Identify when POCUS is indicated for
diagnostic purposes of an acutely ill
patient.

25 N/A N/A 4.88 1

Effectively obtain consent from patients
undergoing procedures using POCUS.

24 N/A N/A 4.84 1

Identify when POCUS is not indicated
for diagnostic purposes of an acutely ill
patient.

24 N/A N/A 4.84 1

Identify when POCUS is indicated for
diagnostic purposes in patients with
chronic illness.

25 N/A N/A 4.76 1

Identify the benefits, risks, and
complications when using POCUS for
procedures.

24 N/A N/A 4.76 1

Identify when POCUS is not indicated
for diagnostic purposes in patients with
chronic illness.

23 N/A N/A 4.68 1

Understand when to perform POCUS
guided versus POCUS assisted procedures.

23 N/A N/A 4.56 1

Utilize of point-of-care ultrasound for
health care screenings (ie, abdominal
aortic aneurysm screening).

21 N/A N/A 4.36 1

Perform ultrasound assisted procedures
using POCUS.

21 N/A N/A 4.36 1

Perform ultrasound guided procedures
using POCUS.

20 N/A N/A 4.32 1

ACGME Milestone: Medical Knowledge

Determine when a radiology performed
ultrasound is indicated instead of POCUS.

25 N/A N/A 4.88 1

Select the appropriate ultrasound probe for
each specific clinical application.

25 N/A N/A 4.80 1

Recognize normal anatomy on POCUS
images.

25 N/A N/A 4.76 1

Demonstrate proper probe placement and
technique to acquire images for each
clinical application.

24 N/A N/A 4.72 1

Recognize pathologic findings on POCUS
images.

25 N/A N/A 4.68 1

Accurately interpret POCUS images within
a clinical context.

25 N/A N/A 4.64 1

Integrate POCUS findings into medical
decision-making.

25 N/A N/A 4.64 1

Recognize and differentiate key image
artifacts from pathologic findings.

24 N/A N/A 4.60 1

Apply image optimization techniques to
improve the quality of POCUS images.

25 N/A N/A 4.56 1

Identify and obtain the critical views
required for each POCUS application.

24 N/A N/A 4.56 1

Understand the as low as reasonably
achievable (ALARA) principle and safety
issues as they apply to ultrasound
exposure.

23 N/A N/A 4.56 1

(Continued)
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TABLE 1. POCUS General Competencies Meeting Consensus for Family Medicine Resident Education (Continued)

General competency
Round one positive

consensus count

Round two
positive

consensus count

Round three
positive

consensus count

Average Likert
score in included

round

Round it was
included

Understand ultrasound physics and its
relevance to image acquisition.

22 N/A N/A 4.44 1

ACGME Milestone: Systems-Based Practice

Understand when POCUS findings warrant
referral for a radiology performed
ultrasound.

25 N/A N/A 4.88 1

Maintain and decontaminate ultrasound
machines to each machine’s standards.

24 N/A N/A 4.48 1

Demonstrate understanding of the purpose
of POCUS quality assurance.

22 N/A N/A 4.36 1

Understand the ethical considerations
related to the use of POCUS, including cost,
access, and equity.

22 N/A N/A 4.32 1

Identify contraindications for each POCUS
application.

21 N/A N/A 4.20 1

Understand basic principles of ultrasound
billing and coding.

16 21 N/A 3.92 2

ACGME Milestone: Practice-Based Learning and Improvement

Integrate feedback from quality assurance
to improve image acquisition skills.

23 N/A N/A 4.36 1

Apply new POCUS evidence to improve
medical decision-making.

17 21 N/A 3.96 2

ACGME Milestone: Professionalism

Respect patient boundaries and respond
appropriately to discomfort during
scanning.

25 N/A N/A 4.96 1

Acknowledge uncertainties in POCUS
findings and seek guidance or
refer patients for radiology-performed
ultrasound when appropriate.

25 N/A N/A 4.88 1

Ensure patients are properly positioned
and draped when performing a scan.

25 N/A N/A 4.84 1

Understand how to optimize patient
positioning.

24 N/A N/A 4.60 1

Effectively perform an ultrasound scan on
pediatric patients with empathy, fostering
a comfortable and engaging environment
to help them feel at ease.

23 N/A N/A 4.56 1

When appropriate, utilize interpretation
services to perform ultrasound and explain
findings.

N/A added on Round
2

21 N/A 4.16 2

ACGME Milestone: Interpersonal Communication Skills

Effectively communicate the difference
between POCUS and comprehensive
ultrasound to patients.

25 N/A N/A 4.80 1

Appropriately document POCUS findings in
the medical record.

25 N/A N/A 4.76 1

Effectively communicate POCUS findings
to patients.

25 N/A N/A 4.72 1

Clearly communicate POCUS findings to
colleagues.

25 N/A N/A 4.68 1

Tailor POCUS explanations to align with
the patient’s health literacy level and
cultural context.

22 N/A N/A 4.56 1

(Continued)
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representation across practice settings, scope of practice,
clinical focus, gender, and geographical location. Inclusion
criteria required panelists to have a minimum of 0.3 full-time
equivalents in direct patient care and active involvement in
teaching POCUS at a US family medicine residency program.
Individuals with significant conflicts of interest were
excluded.

The Delphi Process

The study was conducted between February and July of 2025
with three rounds of voting, determined a priori in alignment
with established Delphi methodology.7,7-9 Survey items were
developed by reviewing nonfamily medicine POCUS general
competency Delphi studies and drafting a list using a subgroup

of panelists.7,10–13 Drafted survey items were categorized to
correspond to the six ACGME milestones.3

In each round, panelists rated agreement using a 5-point
anchored Likert scale (strongly disagree1, disagree2, neutral3,
agree4, or strongly agree5) in response to the statement,
“Every family medicine residency graduate should meet
the following POCUS competencies.” Items were organized
by the six ACGME core milestones: patient care, medical
knowledge, systems-based practice, practice-based learning
and improvement, professionalism, and interpersonal and
communication skills.3 Panelists could provide open-ended
feedback regarding item clarity or wording and suggest
missing competencies for inclusion in subsequent rounds.

TABLE 1. POCUS General Competencies Meeting Consensus for Family Medicine Resident Education (Continued)

General competency
Round one positive

consensus count

Round two
positive

consensus count

Round three
positive

consensus count

Average Likert
score in included

round

Round it was
included

Effectively explain the difference between
educational scans vs those used for clinical
decision-making.

23 N/A N/A 4.52 1

Clearly explain to patients the process of
image acquisition.

23 N/A N/A 4.44 1

Appropriately label all ultrasound images. 22 N/A N/A 4.32 1

Abbreviations: ACGME, Accreditation Council for Graduate Medical Education; POCUS, point-of-care ultrasound

TABLE 2. POCUS General Competencies Lacking Consensus After Three Rounds

Round 1 Round 2 Round 3

General competency
Positive

consensus
count

Average
Likert score

Positive
consensus

count

Average
Likert score

Positive
consensus

count

Average
Likert score

ACGME Milestone: Systems-Based Practice

Troubleshoot common technical
issues with ultrasound
equipment.

15 3.64 19 3.72 18 3.80

Understand administrative tasks
necessary for credentialing and
maintaining credentialing.

N/A, added after round 1 14 3.48 10 3.16

Understand how ultrasound
images are exported from
ultrasound machines onto an
external drive, mobile device, or
electronic health record.

14 3.64 10 3.40 8 3.12

Participate in quality
improvement initiatives related
to POCUS.

11 3.40 7 2.92 2 2.32

ACGME Milestone: Practice-Based Learning and Improvement

Understand the utility and
differences between handheld
and cart-based ultrasound
devices.

N/A, added after round 1 15 3.64 19 3.88

Stay current with advancements
in POCUS by appraising the
literature.

9 3.44 13 3.36 13 3.40

Effectively teach POCUS image
acquisition techniques. 10 3.24 9 3.08 8 2.88

Abbreviations: ACGME, Accreditation Council for Graduate Medical Education; N/A, not applicable; POCUS, point-of-care ultrasound
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Surveys were internally and externally piloted and then
administered to the panelists via Qualtrics (Qualtrics LLC)
simultaneous to another related Delphi study on POCUS
applications, further described in LeFevre et al.6

Positive consensus was defined a priori as ≥80%
(≥20/25) of panelists strongly agreeing or agreeing with
an item without minority dissent (≥2 panelists voting
strongly disagree). Negative consensus was defined as ≥80%
of panelists strongly disagreeing or disagreeing without
minority dissent (≥2 panelists voting strongly agree). Between
rounds, panelists received a summary of prior round results,
including quantitative scores and revised or added items.
Items failing to reach consensus after round three were
excluded from the final list of general competencies.

RESULTS
The response rate was 100% for all three rounds. Figure 1
provides an overview of the Delphi process by round. A total of
49 general competencies were drafted prior to round one. After
round one, 42 items met positive consensus, seven lacked
consensus, and none met negative consensus. After review of
panelist feedback, three additional items were added for round
two. After round two, three additional items met positive
consensus, seven lacked consensus, and none met negative
consensus. No additional items met positive or negative
consensus during round three. After three rounds, a total of 45
general competencies met positive consensus. A total of seven
general competencies lacked consensus and were excluded
from the final list of general competencies. The final list of
general competencies meeting positive consensus (Table 1)
is organized by ACGME milestone, average Likert score, and
Delphi round when consensus was met. The list of general
competencies excluded due to lack of consensus (Table 2) is
organized by ACGME milestone and average Likert score.

DISCUSSION
This study used a standardized, evidence-based Delphi
process to establish the first set of POCUS general competen-
cies for curricular use in US family medicine residencies. The
general competencies defined in this study, although intended
to be for family medicine, can be broadly applicable across all
specialties teaching POCUS. This study identified 45 POCUS
general competencies that family medicine residents should
fulfill prior to completing training. These included 11 items
in patient care, 12 items in medical knowledge, six items in
systems-based practice, two items in practice-based learning
and improvement, six items in professionalism, and eight
items in interpersonal communication skills (Table 1). Given
the number of competencies that met consensus, programs
may consider a tiered implementation to choosing which
competencies to assess as their POCUS programs grow. The
competencies that did not meet consensus leaned toward
administrative or scholarly activities, which likely are beyond
the scope of residency and may be more applicable for fellows
or faculty (Table 2).

The findings of our Delphi study align with conclu-
sions from other general medicine POCUS studies7,14, and
its principles align globally across multiple specialties
that perform POCUS.15-18 The 45 competencies established
through the Delphi process are unique among prior studies
because they identify general POCUS competencies. Although
other studies have delineated key elements of competency,
including direct observation items,7 this group believed that
identifying the universal principles underlying the use of
POCUS was equally important. Given the breadth of family
physicians practice—from ambulatory medicine to global
health settings—we sought to define a set of core POCUS
principles that apply across any setting and application,
which has never been comprehensively defined. These items
were created within a framework of ACGME milestones so
that programs can integrate POCUS general competencies
into resident evaluations seamlessly.3 As programs work to
incorporate POCUS education, these general competencies
may serve to guide curriculum development and evaluation
tools that assess longitudinal progress.

This study’s strengths were in the (a) diversity of panelist
practice settings, geographic locations, and demographics;
and (b) rigor of the Delphi process with a high consensus
threshold providing content validation. One limitation was
that this panel, regardless of makeup, could not fully represent
the diversity of faculty at more than 800 family medicine
residency programs.

CONCLUSIONS
This study laid out the groundwork concepts for future studies
on POCUS competency assessment methods. In particular,
future studies should look to develop and evaluate direct
observation tools with entrustment scales for POCUS general
competencies consistent with principles of competency-based
medical education.19 The POCUS general competencies defined
here can serve as a useful foundation and starting point for
other specialties early in POCUS use such as infectious disease,
urology, or otolaryngology.20-23
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