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Point-of-care ultrasound (PO-
CUS) refers to clinician-per-
formed, bedside ultrasound 

examinations that follow defined 
protocols to answer specific clinical 
questions. Applications for POCUS 
are wide ranging and can be used 
across multiple medical specialties, 

including family medicine.1-7 Many 
applications have data to support 
their use in primary care, such as 
abdominal ultrasound for the pres-
ence of abdominal aortic aneurysm, 
cardiac ultrasound for estimation of 
ejection fraction, and vascular ul-
trasound for assessment of volume 

status.8-11 With growing evidence for 
POCUS in primary care, many edu-
cational institutions including family 
medicine residency programs have 
integrated ultrasound education into 
their curricula.12

Questions included in the 2014 
Council of Academic Family Medi-
cine Educational Research Alliance 
(CERA) survey of family medicine 
residency program directors sought 
to investigate the status of POCUS 
training in family medicine resi-
dency programs. At the time, data 
suggested that only 2.2% of family 
medicine residencies had an estab-
lished curriculum, but 29% of re-
spondents indicated that they had 
started a program within the past 
year and 11.2% were in the process 
of developing a POCUS curriculum.13 

POCUS training continues to de-
velop and formalize. Professional 
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BACKGROUND AND OBJECTIVES: In 2014, family medicine residency pro-
grams began to integrate point-of-care ultrasound (POCUS) into training, al-
though very few had an established POCUS curriculum. This study aimed to 
evaluate the resources, barriers, and scope of POCUS training in family medi-
cine residencies 5 years after its inception. 

METHODS: Questions regarding current training and use of POCUS were in-
cluded in the 2019 Council of Academic Family Medicine Educational Research 
Alliance (CERA) survey of family medicine residency program directors, and re-
sults compared to similar questions on the 2014 CERA survey.  

RESULTS: POCUS is becoming a core component of family medicine training 
programs, with 53% of program directors reporting establishing or an estab-
lished core curriculum. Only 11% of program directors have no current plans to 
add POCUS training to their program, compared to 41% in 2014. Despite this 
increase in training, the reported clinical use of POCUS remains uncommon. 
Only 27% of programs use six of the eight surveyed POCUS modalities more 
than once per year. The top three barriers to including POCUS in residency train-
ing in 2019 have not changed since 2014, and are (1) a lack of trained faculty, 
(2) limited access to equipment, and (3) discomfort with interpreting images 
without radiologist review.    

CONCLUSIONS: Training in POCUS has increased in family medicine residen-
cies over the last 5 years, although practical use of this technology in the clini-
cal setting may be lagging behind. Further research should explore how POCUS 
can improve outcomes and reduce costs in the primary care setting to better 
inform training for this technology. 
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organizations such as the Ameri-
can Academy of Family Physicians 
now encourage every family medi-
cine residency program to include 
POCUS training,14 and have de-
veloped curriculum guidelines for 
family medicine residents.15 Medi-
cal school POCUS curriculum inte-
gration continues to grow with more 
than 180 medical schools around the 
world reporting POCUS curriculum 
to the American Institute of Ultra-
sound in Medicine, compared to ap-
proximately 20 in 2014.16 Data also 
suggest that medical students with 
ultrasound training in school con-
sider ultrasound training opportu-
nities when selecting a residency 
program.17

It is not currently known how 
these recent advancements in re-
search and curriculum development 
have affected POCUS training across 
family medicine residency programs. 
Through a follow-up CERA survey, 
we sought to explore the updated 
status of POCUS training in family 
medicine by examining how ultra-
sound is being utilized across family 
medicine residencies, and under-
stand potential barriers to POCUS 
use in the specialty.  

Methods
We developed a series of questions 
building on a previous survey com-
pleted in 2014.13 The previous study 
investigated program directors’ per-
ceptions of likely future use of PO-
CUS, along with curricula, attitudes, 
and barriers to implementation. This 
new inquiry investigates the fam-
ily medicine program directors’ per-
ceptions of current use of POCUS, 
as well as revisiting curricula and 
barriers to training regarding PO-
CUS in family medicine residency 
programs. We left questions regard-
ing curricula and barriers largely 
unchanged to allow direct compar-
isons between years. We modified 
questions regarding current use of 
POCUS to better investigate current 
use in 2019, rather than ask direc-
tors to estimate likelihood of future 
use (2014). By consensus among the 
authors, we determined seven of the 

most common uses of POCUS in 
2014. One additional modality (lung 
ultrasound) was added to the 2019 
survey.

This set of questions was includ-
ed as part of a larger omnibus sur-
vey conducted by the Council of 
Academic Family Medicine Educa-
tional Research Alliance (CERA). 
The methodology of the CERA Pro-
gram Director Survey has previously 
been described in detail.18 The CERA 
Steering Committee evaluated ques-
tions for consistency with the over-
all subproject aim, readability, and 
existing evidence of reliability and 
validity. Family medicine educa-
tors who were not part of the tar-
get population pretested the survey. 
Questions were modified following 
pretesting for flow, timing, and read-
ability. The American Academy of 
Family Physicians Institutional Re-
view Board approved the project in 
May 2019. Data were collected from 
May 2019 to July 2019. 

The sampling frame for the sur-
vey was all Accreditation Council for 
Graduate Medical Education-accred-
ited US family medicine residency 
program directors as identified by 
the Association of Family Medicine 
Residency Directors. Email invita-
tions to participate were delivered 
with the survey utilizing the online 
program Survey Monkey. Seven fol-
low-up emails to encourage nonre-
spondents to participate were sent 
after the initial email invitation. 

Analysis 
This analysis compares the results 
of similar CERA surveys distributed 
in 2014 and 2019. Survey respons-
es were aggregated and coded using 
SAS 9.4. Differences in these propor-
tions between the two survey years 
were estimated using Wald c2 analy-
sis with an a of 0.05. For perceived 
barriers, respondents were able 
to rank their top three responses. 
The first ranked response received 
a score of 3, the scored ranked re-
sponse received a rank of 2, and the 
third ranked response received a 
score of 1. We then summed these 
weighted scores and sorted them 

from highest to lowest, with the 
highest scores indicating those re-
sponses more commonly cited and 
ranked highly by the respondents, 
with the differences in the relative 
ranks from the previous survey not-
ed.

Results
The 2019 CERA Program Direc-
tors 2019 received responses from 
261 out of 616 surveys sent for an 
overall response rate of 42.4%. While 
this includes a higher total number 
of responses, it is a small percentage 
reduction from the 2014 survey’s re-
sponse rate of 50%.

Current Prevalence of Practice 
and Curricula
POCUS training in family medicine 
residency programs has generally ex-
panded and matured between 2014 
and 2019, albeit with some notable 
challenges. The results of overall 
POCUS training are summarized 
in Table 1. POCUS is increasingly a 
core part of family medicine training, 
with percentage of programs “in the 
process of establishing a core PO-
CUS curriculum” tripling from 12% 
in 2014 to 38% in 2019 (P<.05). The 
percentage of respondents reporting 
an established curriculum also tri-
pled from 2% in 2014 to 6% in 2019 
(P<.001). On the other end of the 
scale, the percentage of programs 
that “had no plans to establish PO-
CUS training” dropped significantly 
from 41% in 2014 to 11% in 2019 
(P<.0001). In a subgroup analysis, 
programs with fewer than 31 resi-
dents were more likely to have no 
plans to establish POCUS training 
(P<.05), as were community-based 
programs, (P<.05). Table 2 reports 
the responses relating to curricular 
components of POCUS training. No-
tably, all curricular components in-
creased significantly over the 5-year 
period. The 2019 survey specified 
which type of faculty provided super-
vision of POCUS images, and found 
family medicine residents have their 
ultrasound images reviewed more 
commonly by family medicine faculty 
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than faculty in departments of radi-
ology or emergency medicine.

Current Perceptions of Use
The 2014 survey took seven different 
modalities of POCUS and asked pro-
gram directors to estimate the like-
lihood of use, “in their graduates’ 
future practices.” The 2019 study 
asked program directors to estimate 
the frequency of use of these modali-
ties “in their current practice,” so the 
results are not directly comparable 
between years. Table 3 summarizes 
the 2019 results of program direc-
tors responding that physicians in 
their programs currently use these 
modalities either once per week, once 
per month, or once per year. While 
all modalities are used at least oc-
casionally by some programs, most 
programs report infrequent use. In 

fact, six of the eight modalities we 
surveyed were rated as never used 
by over 73% of program directors.  

Perceived Barriers
The three most significant barriers 
to pursuing training did not change 
in order between 2014 and 2019, 
and remain a lack of trained facul-
ty, limited access to equipment, and 
discomfort with interpreting imag-
es without radiologist review (Ta-
ble 4). The second-tier obstacles did 
change in rank. Notably, financial is-
sues such as time required to per-
form the exam during a busy clinic 
and insurance reimbursements were 
reported more frequently as prob-
lems, while restrictive hospital poli-
cies and inadequate learner interest 
were listed less often. 

Graduate Competency
While the other questions focussed 
on the training program as a whole, 
program directors were also asked 
about the percentage of graduates 
from their program over the past 3 
years who are competent to perform 
POCUS. The results are shown in 
Figure 1. Only 10 program direc-
tors out of 261 responding reported 
that over half of their graduates are 
competent to use point-of-care ultra-
sound in a clinical setting. 

Discussion
POCUS training has substantially 
expanded in family medicine resi-
dencies over the last 5 years, but 
it still faces significant barriers to 
clinical implementation. Nearly two-
thirds of programs now report either 
having core curricula or elective 

Table 1: Program Directors’ Descriptions of Point-of-Care Ultrasound Education in Their Residencies

Which best describes the current status of POCUS (beyond OB ultrasound) at your residency? 2014 
N=224, n (%)

2019 
N=261, n (%)

We have no plans to establish ultrasound training. 89 (41) 27 (11)

We are considering the addition of ultrasound training to our program. 25 (12) 56 (22)

We have elective opportunities in point of care ultrasound for our residents. 6 (3) 35 (14)

We are in the process of establishing a core ultrasound curriculum or training. 25 (12) 95 (38)

We have recently (last year) established a core ultrasound curriculum or training. 65 (30) 23 (9)

We have an established core ultrasound curriculum or training. 5 (2) 15 (6)

Difference between 2014 and 2019 significantly different (P<.05).

Table 2: Program Directors’ Report of Point-of-Care Ultrasound Training Methods in Their Residencies

In what ways does your family medicine residency program 
include training in POCUS? (Mark all that apply)

2014 
N=224

2019 
N=261

P Value, 
2014 vs 

2019

Shadowing or observing clinicians or technicians that perform ultrasound 52% 69% .0002

Review of ultrasound images in didactic conferences 15% 40% <.001

Residents have supervised hands-on experiences with ultrasound equipment 40% 64% <.001

Residents submit a log of completed ultrasound examinations 9% 20% .0008

Resident-performed ultrasound examinations are reviewed by faculty 16%

Resident-performed ultrasound examinations are reviewed by family medicine 
faculty 26%

Resident-performed ultrasound examinations are reviewed by radiology faculty 5%

Resident-performed ultrasound examinations are reviewed by emergency room 
faculty (not asked in 2014) 18%
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opportunities in POCUS. Of the re-
maining 31% who have not yet be-
gun establishing POCUS as part of 
their curriculum, two-thirds of them 
are considering adding it. Addition-
ally, training experiences have be-
come more formalized, with inclusion 
of ultrasound images during didac-
tic sessions, faculty review of ultra-
sound images, and use of required 
ultrasound logs roughly doubling 
over this period.

While training in POCUS contin-
ues to grow, the current clinical use 
of POCUS modalities remains com-
paratively low in residencies. Only 
10 of 261 program directors believe 
that a majority of their graduates 
are competent to use POCUS. Of 
eight possible POCUS modalities, 
procedural guidance is the only one 
that a majority of program directors 
report physicians in their practice 
use at least annually. Conversely, at 
least 75% of directors report their 
physicians in their practice use 6 
of the 8 modalities less than once 
a year. 

The surveyed barriers to inclusion 
of POCUS training into residency 
programs explains some of the dis-
crepancy between training and ac-
tual use. These barriers appear to be 
significant impediments: in 2014 a 
total of 40% of respondents indicated 
they were in the process of establish-
ing training, or had done so within 
the last year. Based on this response, 

we would have expected at least 40% 
of responders having an established 
curriculum in 2019. However, in 
2019 only 6% of programs report-
ed an established curriculum, sug-
gesting that implementing a truly 
effective curriculum turned out to be 
more challenging than was expected 
in 2014. It is also possible that since 
criteria for POCUS curricula have 
been more formally described and 
widely circulated,15 some program 
directors may have felt their exist-
ing curricula did not meet the bar 
of being “established.”  

The discrepancy between the 
growth of POCUS training and lim-
ited growth in clinical use suggests 
there are barriers not only to imple-
menting POCUS training, but also 
barriers to incorporating this new 
technology into clinical primary care. 
Many uses of POCUS were devel-
oped for the acute care setting such 
as emergency rooms or hospital set-
tings, and may not be as appropriate 
for ambulatory settings. Ambulatory 
settings have somewhat different pa-
tient characteristics, emphases, and 
billing processes that affect the util-
ity of this new technology. For exam-
ple, family physicians working in a 
rural emergency department (ED) 
will find POCUS an invaluable tool 
for evaluating a patient with right 
upper-quadrant pain. In such cases, 
POCUS would likely clarify the di-
agnosis more quickly than calling in 

a sonography technician after hours. 
When these clinicians compare the 
alternatives of POCUS versus a for-
mal radiology ultrasound, POCUS 
will more likely improve patient flow 
through the ED and improve the ef-
ficiency of care. In contrast, family 
physicians in an ambulatory clinic 
evaluating patients with right upper-
quadrant pain will probably find PO-
CUS to be more time consuming and 
less efficient than the alternative of 
ordering an outpatient ultrasound. 
Such ambulatory clinicians would 
rightly want to know how the time 
spent performing POCUS would be 
reimbursed and whether or not this 
new process would improve the pa-
tient’s outcome. 

While the top three barriers to 
POCUS training did not change 
since 2014, our surveyed barriers in 
the second tier reported increased 
concerns regarding financial reim-
bursements, clinic efficiency, and 
demonstration of improved patient 
outcomes. Perhaps the top three bar-
riers persist because uncertain fi-
nancial incentives and inadequately 
proven patient outcomes prevent fac-
ulty from investing time in learning 
POCUS, and prevent clinics from in-
vesting money in purchasing equip-
ment.  

If financial and outcome con-
cerns are the barriers behind the 
barriers, studies demonstrating im-
proved outcomes or cost savings for 

Table 3: Program Directors’ Reporting Point-of-Care Ultrasound Clinical Use in Their Residencies in 2019 

How often are physicians in your program currently using the following POCUS 
applications in their training and practice?  

N=248

Once per Year 
or More

Less Than Once 
per Year or Never

n % n %

Procedural guidance (eg, joint injection, paracentesis, central venous line 
placement) 173 69 76 31

Musculoskeletal ultrasound evaluation for tendinopathy 117 47 132 53

Right upper-quadrant abdominal ultrasound for evaluating biliary colic 64 26 185 74

Limited diagnostic evaluation in trauma: (ie, focused assessment with 
sonography for trauma) 66 27 182 73

Lower extremity doppler for evaluation of deep venous thrombosis 57 23 191 77

Screening examinations for abdominal aortic aneurysm 46 19 202 81

Limited echocardiogram (eg, left ventricular hypertrophy screening, ejection 
fraction determination) 47 19 202 81

Lung ultrasound for evaluation of dyspnea 47 19 200 81
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POCUS in a primary care setting 
would be valuable toward broader 
implementation and training. This 
need for more studies of POCUS 
and patient-oriented outcomes was 
highlighted in two excellent recently 
published literature reviews.6-7 One 
of the reviews6 listed multiple PO-
CUS uses and studies, but despite 72 
curated references, could only gen-
erate one A-level recommendation 
for POCUS use using the Strength 
of Recommendation Taxonomy.19 

Financial impact studies are also 
sorely needed. The other review7 
referenced three articles that found 
lower health costs with primary 
care ultrasound, although the eco-
nomic reviews were reportedly lim-
ited and the referenced articles were 
published in 2002 or earlier.  

Financial barriers to individual 
physicians and clinics stem from 
uncertainties in reimbursements for 
POCUS. Not all insurers recognize 
POCUS as a reimbursable service. 

Those that do require documenta-
tion of medical necessity, permanent 
storage of images, and a written re-
port.20 Clarifying and simplifying 
billing regulations and practices will 
be important to widely implement 
POCUS in an ambulatory setting. 
Technological upgrades are like-
ly to increase POCUS ease of use 
through improved portability, short-
ened boot-up times, enhanced image 
clarity, and simplified image trans-
fer to the electronic medical records. 

Table 4: Program Directors’ Ranking Perceived Barriers to Point-of-Care Ultrasound in Their Residencies 

2014

Change in 
Rank

2019

Barriers that have deterred or made it 
difficult for the establishment of point-

of-care ultrasound training in your 
residency program include (rank sum):

Rank Rank

Barriers that have deterred or made it 
difficult for the establishment of point-

of-care ultrasound training in your 
residency program include (rank sum):

My faculty lacks appropriate training in 
performing point-of-care ultrasound. (487) 1 1 My faculty lacks appropriate training in 

performing point-of-care ultrasound. (580)

Our program does not have adequate access 
to ultrasound equipment. (212) 2 2 Our program does not have adequate 

access to ultrasound equipment. (219)

Physicians feel uncomfortable interpreting 
ultrasound images without having a 
radiologist available to over-read them. (113)

3 3

Physicians feel uncomfortable 
interpreting ultrasound images without 
having a radiologist available to over-read 
them. (157)

Clinic or hospital system policies do not 
permit family physicians to use ultrasound 
in a meaningful way. (96)

4 4
The time physicians spend performing 
ultrasound examinations may not be 
reimbursed by insurance. (99)

The time physicians spend performing 
ultrasound examinations may not be 
reimbursed by insurance. (90)

5 5
Ultrasound examinations are too time 
consuming to be done in a busy clinic. 
(98)

There is no time in our current curriculum 
to add ultrasound training. (86) 6 6

Clinic or hospital system policies do 
not permit Family Physicians to use 
ultrasound in a meaningful way. (85)

Our program does not see a need for family 
doctors trained in point-of-care ultrasound. 
(44)

7 7
There is no time in our current 
curriculum to add ultrasound training. 
(82)

Ultrasound examinations are too time-
consuming to be done in a busy clinic. (36) 8 8

There are insufficient data to prove that 
point-of-care-ultrasound improves patient 
outcomes in the ambulatory setting. (39)

There are insufficient data to prove that 
point-of-care-ultrasound improves patient 
outcomes in the ambulatory setting. (34)

9 9
Our program does not see a need for 
family doctors trained in point-of-care 
ultrasound. (23)

Students and residents are uninterested in 
learning point of care ultrasound. (15) 10 10

Patients prefer ultrasounds to be done 
by radiology departments rather than by 
their primary physician. (13)

Patients prefer ultrasounds to be done by 
radiology departments rather than by their 
primary physician. (0)

11 11 Students and residents are uninterested 
in learning point of care ultrasound. (10)

Other Other (32)
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These advancements may accelerate 
POCUS uptake by clinicians. 

As patient-oriented evidence in-
creases and financial barriers are 
addressed, an increasing number 
of faculty and residents will likely 
become proficient at using POCUS 
in multiple settings. Family physi-
cians have a broad level of training 
and often perform a wide variety of 
procedures, however often any sin-
gle procedure may be uncommon. 
Maintaining skills in ultrasound for 
infrequently used modalities is an-
other question that will need to be 
addressed over time. Studies provid-
ing insight on effectively maintain-
ing and improving skills over time 
will become important. 

Interest in POCUS is unlikely to 
disappear. Ultrasound devices are 
becoming more affordable, more 
portable, and are beginning to incor-
porate more user-friendly technol-
ogy including artificial intelligence. 
In addition, this growing interest 
in POCUS is not limited to family 
medicine residencies in the United 
States. As of 2018, 71% of Canadian 
family medicine residency programs 
were either currently offering PO-
CUS training or were planning to 
introduce it to their programs. The 

Canadian residency directors also 
identified several of the same bar-
riers reported by US family medi-
cine residency directors. Over half 
(57%) of the Canadian program di-
rectors identified a lack of adequate 
equipment, lack of instructors, and 
lack of available time in the curricu-
lum.21 It is notable that despite very 
different health care systems in the 
United States and Canada, residen-
cy directors in both countries report 
growing interest in POCUS and are 
hampered by some of the same bar-
riers. 

The promise of POCUS is not to 
convert primary care clinicians into 
full-time sonographers, but to enable 
primary care clinicians to use this 
new technology as proficiently as 
they currently use their stethoscopes. 
The question, “Can family physicians 
be trained to perform POCUS?” has 
been answered affirmatively by mul-
tiple studies, and likely drives our 
survey’s documented growth in PO-
CUS training during residency. The 
question, “How should family phy-
sicians ideally use POCUS,” is not 
as well resolved, and may explain 
the more limited clinical use report-
ed here. We need further investiga-
tions on how POCUS can improve 

patients’ outcomes in primary care 
settings, and we need analyses of 
the positive or negative impacts of 
POCUS on health care costs. These 
investigations will help clarify the 
best uses for POCUS and provide 
the incentives needed to more wide-
ly adopt this technology.  
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