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For years, point-of-care ultra-
sound (POCUS) has been 
utilized by various medical 

specialties, and the value of POCUS 
in clinical decision-making has been 
extensively demonstrated.1-4 Howev-
er, POCUS has only recently been 
introduced in family medicine resi-
dencies, and many residencies lack 
a family medicine-focused POCUS 
training curriculum.5,6 The Ameri-
can Academy of Family Physicians 

published its first guideline on PO-
CUS curriculum in 2018.7 This 
guideline is unique compared to 
other disciplines’ ultrasound curri-
cula in that it incorporates a large 
variety of POCUS skills, acknowl-
edging the broad training of a fam-
ily medicine resident (FMR). There 
have been studies to investigate pro-
gram directors’ perceptions of resi-
dent attitudes, use, and barriers to 
use of POCUS, but attitudes and 

confidence levels regarding POCUS 
among FMRs are largely unknown.8,9 
Because POCUS operator dependen-
cy is high compared with other di-
agnostic testing, skill development 
along with confidence in obtaining 
and interpreting images is vital.10 
Our aim was to evaluate FMRs’ at-
titudes and confidence levels before 
and after implementation of a novel 
POCUS curriculum. Our hypothesis 
was that the confidence level in both 
performing and interpreting POCUS 
applications would increase.

Research of attitudes and confi-
dence surrounding POCUS is lim-
ited, particularly regarding FMRs. 
However, there are some studies of 
residents in internal medicine, gen-
eral surgery, and emergency medi-
cine that have measured attitudes 
and confidence.11-14 These studies 
found that brief POCUS sessions or 
simulation-based ultrasound learn-
ing modules did improve the overall 
learner confidence levels.

Methods
Study participants included FMRs 
in the University of New Mexico 
(UNM) Family Medicine Residency 
program in all postgraduate years 
(ie, PGY1-PGY3). Our 1-year inter-
vention included:
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• 3-hour, hands-on POCUS work-
shop for FMRs focused on fun-
damentals of ultrasound and 
POCUS exams;

• 18-hour, hands-on POCUS work-
shop focused on fundamentals 
(over 2 consecutive days) for fac-
ulty members (four FMRs were 
present for this workshop as vol-
unteer models);  

• Web-based POCUS resource 
available to FMRs; and 

• 30-minute, exam-based POCUS 
sessions every other week for 
FMRs on the family medicine 
inpatient service.

We assessed attitudes and confi-
dence levels using the same Survey-
Monkey survey in September 2017 
prior to our 1-year intervention and 
again in September 2018 after the 
intervention. No identifiers were re-
quested on the surveys besides post-
graduate year. Survey questions 
used Likert scaling and were focused 
on the core applications of POCUS 
included in the American Academy 
of Family Physicians POCUS cur-
riculum guideline.7

We summarized survey responses 
as frequencies and percentages or as 
means and standard deviations. Vari-
ables had ordinal scaling and sample 
sizes were less than 30 per group, 
so we used nonparametric Wilcoxon 
rank sum tests to assess equality of 
pre- and postresponses (Stata v.15 
software). We set significance at <.05 
for P values from testing.

UNM Health Sciences Center 
Human Research Protections Office 
Institutional Review Board granted 
this study an exemption from for-
mal review.

Results
Survey response rates were 25/45 
(56%) in the preintervention, and 
25/46 (54%) in the postintervention. 
Table 1 shows no significant differ-
ences in level of training (PGY1, 
PGY2, or PGY3; P=.48) or in previ-
ous ultrasound training or exposure 
between pre- and postintervention 
(P=.66).

Table 2 shows that the pre- and 
postintervention attitudes toward 
POCUS were overall not significant-
ly different. Figure 1 demonstrates 
pre- and postintervention differenc-
es in participants’ confidence levels 
specific to ultrasound applications. 
Overall, FMRs felt significantly more 
confident in performing and inter-
preting a POCUS exam to answer 
a clinical question postintervention. 
Confidence improved significantly in 
performing and in interpreting four 
POCUS applications: inferior vena 
cava (IVC), extended focused assess-
ment with sonography for trauma 
(E-FAST), skin/soft tissue, and pul-
monary exams. Confidence improved 
significantly in performing cardi-
ac evaluations. All other activities 
showed minor gains in confidence 
in both performing and interpreting. 
There were no significant pre- and 

postintervention differences in 
FMRs’ expectations in their use of 
POCUS during or after residency 
(Table 3).

Discussion
Confidence levels of FMRs in per-
forming and interpreting POCUS 
applications improved after the im-
plementation of a POCUS curricu-
lum. These findings are important 
as they demonstrate that increased 
training of faculty and FMRs on PO-
CUS applications appears to improve 
self-reported learner confidence in 
answering clinical point-of-care ques-
tions. 

There were several methodologic 
limitations to our study. Traditional 
paired analyses were not possible as 
the data were anonymous and we 
could not track FMRs after gradu-
ation. In addition, there were four 
FMRs who participated passively 
as volunteer models in the 18-hour 
workshop provided to our faculty, 
which may have also provided in-
equitable POCUS exposure. Some 
surveys were not completely filled 
out, which is another limitation in 
the statistical analysis. There was a 
low response rate in our study, which 
may be due to nature of busy resi-
dency training and lack of time to 
complete the surveys.

Interestingly, the baseline atti-
tudes toward POCUS were very 
favorable in both the pre- and pos-
tintervention surveys. This may 

Table 1: Distributions of Previous Ultrasound Training/Exposure and Current 
Year of Academic Training Variables by Pre- and Postintervention

Variable Category Preintervention, 
n (N=25)

Postintervention, 
n (N=25)

Previous ultrasound training or exposure

Nonexistent 3 1

Minimal 11 15

Moderate 7 8

Missing response 4 1

Current level training during the 2017-2018 academic 
year

PGY1 13 9

PGY2 5 8

PGY3 7 7

Missing response 0 1

Abbreviations: PGY1, first postgraduate year; PGY2, second postgraduate year; PGY3, third postgraduate year.
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Table 2: Participant Perception of Confidence and Factors Aaffecting Confidence 
in Point of Care Ultrasound by Pre- and Postintervention

 Variablea 
Preintervention Postintervention

P Valueb

n Mean SD n Mean SD

Confidence in performing and interpreting POCUS…

… will improve health care cost savings. 21 4.43 0.75 24 4.63 0.58 .40

… will enhance my diagnostic abilities. 21 4.67 0.58 25 4.60 0.58 .63

… will help me in my management of patients. 21 4.67 0.58 25 4.72 0.46 .89

Factors Affecting Confidence

Ready access to ultrasound equipment for residents 
on inpatient medical services and in outpatient 
family medicine clinics will increase my confidence 
level with performing point-of-care ultrasound.

23 4.52 0.95 24 4.29 1.23 .58

Education on ultrasound principles will increase 
my confidence level in performing and interpreting 
point-of-care ultrasound.

21 4.38 0.80 25 3.96 0.84 .05

Hands-on training on ultrasound techniques will 
increase my confidence level in performing and 
interpreting point-of-care ultrasound.

21 4.76 0.54 25 4.76 0.52 .95

a Items scored as 1=strongly disagree, 2=disagree, 3=undecided, 4=agree, and 5=strongly agree.

b P values for testing pre vs posttraining from nonparametric Wilcoxon Rank Sum test for ordinal variables. 

Abbreviations: POCUS, point-of-care ultrasound; SD, standard deviation. 

Figure 1: Confidence in Interpreting and in Performing Point-of-Care Ultrasound by Pre- and 
Postintervention Overall (Panel A) and by Ultrasound Applications (Panel B)

P-values for testing pre- vs posttraining from nonparametric Wilcoxon Rank Sum test.

*=P<.05. 

Items scored as 1: extremely unconfident, 2: somewhat unconfident, 3: neutral, 4: somewhat confident, and 5: extremely confident. 

Abbreviations: IVC, inferior vena cava; E-FAST, extended focused assessment with sonography for trauma; MSK, musculoskeletal; AAA, 
abdominal aortic aneurysm.
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Table 3: Expectations for Frequency of Performing Point-of-care Ultrasound by Pre- and Postintervention

Variablea
Preintervention Postintervention

P Valueb

n Mean SD n Mean SD

During residency 23 3.83 1.27 24 3.92 1.14 0.73

After residency graduation 23 4.30 1.15 24 4.63 1.17 0.25

a Scored as 1: never, 2 very rarely (less than one time per month), 3: rarely (about 1 time per month), 4: not sure, 5: frequently (about one time per 
week) and 6: very frequently (more than three times per week).

b P values for testing pre vs post training from non-parametric Wilcoxon Rank Sum test for ordinal variables.   

Abbreviations: SD, standard deviation.

reflect a strong interest among 
FMRs in POCUS applications, but 
additional POCUS training did not 
alter these attitudes. 

Our study also found that FMRs 
felt that they would use POCUS at 
least one time per month both dur-
ing residency and after residency 
graduation, which is a promising re-
sult. However, FMRs may perceive 
other barriers to using POCUS in 
clinical practice besides lack of con-
fidence that were not addressed in 
this study.

This study provides evidence that 
simple interventions are associated 
with increased FMR confidence in 
utilizing POCUS. We cannot clear-
ly correlate confidence with clini-
cal competency in POCUS or infer 
that confidence will lead to future 
use of POCUS applications in prac-
tice without further research in the 
field.15 However, we can expect that 
continued confidence building and 
knowledge acquisition will push 
learners along the Dunning-Kruger 
curve towards becoming masters.16 
Future research opportunities in-
clude investigating the effectiveness 
of different POCUS training modali-
ties among FMRs and associated ef-
fects on patient-oriented outcomes. 
However, medical schools, hospitals, 
and health systems will have to in-
vest in POCUS resources and train-
ing before large effectiveness trials 
can evaluate clinical outcomes. Fur-
ther training on POCUS applications 
at all levels of medical education will 
help further research on this topic.
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