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was the primary outcome.

with completion of these requirements.

daily practice.

Introduction: With the rapid expansion of emergency ultrasound, resident education in ultrasound
has become more clearly developed and broadly integrated. However, there still exists a lack of
guidance in the training of physicians already in practice to become competent in this valuable skill.
We sought to employ a step-wise, goal-directed, incentive-based credentialing program to educate
emergency physicians in the use of emergency ultrasound. Successful completion of this program

Methods: The goal was for the physicians to gain competency in 8 basic ultrasound examinations
types: aorta, focused assessment with sonography in trauma, cardiac, renal, biliary, transabdominal
pelvic, transvaginal pelvic, and deep venous thrombosis. We separated the 2.5 year training
program into 4 distinct blocks, with each block focusing on 2 of the ultrasound examination types.
Each block consisted of didactic and hands-on sessions with the goal of the physician completing 25
technically-adequate studies of each examination type. There was a financial incentive associated

Results: A total of 31 physicians participated in the training program. Only one physician, who
retired prior to the end of the 2.5 year period, did not successfully complete the program. All have
applied for and received hospital privileging in emergency ultrasound and incorporated it into their

Conclusion: We found that a step-wise, incentive-based ultrasound training program with a
combination of didactics and ample hands-on teaching was successful in the training of physicians
already in practice. [West J Emerg Med. 2013;14(6):602—-608.]

INTRODUCTION

Emergency ultrasound (EUS) has grown rapidly over the
last 10-15 years, and is now a commonplace tool in academic
and community emergency departments (ED). Literature
describing the role of ultrasound in improved patient
outcomes, decreased ED length of stays, decreased costs, and
decreased procedural complications is ubiquitous.!® As the
use of EUS has increased, however, so has the need to assure
that practicing clinicians are properly trained to competently
obtain and interpret ultrasound images, as well as to integrate
ultrasound effectively into patient care.

Much has been previously published on the training of
emergency medicine residents in ultrasound. A combination
of didactics and hands-on teaching has proven effective.
™12 There is, however, a general lack of guidance for those
seeking to train physicians already in practice and without
any previous ultrasound experience. The training of practicing
clinicians is inherently different than residents. Residents
do not practice according to long-established patterns, so
implementing a new diagnostic tool is less challenging.
Years of clinical practice patterns can be difficult to change.
Second, residents have dedicated time incorporated into their
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program for learning new skills. Practicing clinicians are often
unwilling to devote additional time when not working in the
ED, and secondary incentives may be needed. Even for those
physicians eager to learn ultrasound, it can be challenging to
incorporate this new skill under the pressures of a crowded
and busy shift. Finally, residency is geared toward the
successful acquisition of a comprehensive skill for the practice
of emergency medicine, and ultrasound is taught along with a
complement of other skills.

A common training tool for practicing clinicians is a 1-3
day ultrasound course, which includes lectures and hands-on
practice.'*!5 These courses, however, often leave clinicians
without guidance after the course is complete. Enthusiasm
tends to wane and ultrasound skills deteriorate with time. It
is generally accepted that strong and enthusiastic ultrasound
leadership is needed to provide continued education over
time."!®

To our knowledge there have been no detailed, published
descriptions of successful EUS training programs for
practicing clinicians. In this paper, we describe a successful
step-wise, goal-oriented, incentive-based ultrasound
credentialing program for emergency physicians (EP)
that emphasizes hands-on teaching, quality assurance,
and physician feedback. The primary outcome measure is
successful completion of all requirements of each training
block by each physician.

METHODS

This is a descriptive study of a departmental educational
program rather than a research study, and as such was exempt
from institutional review board approval at our institution.

Study Setting and Population

The training program took place in a busy academic ED
with 110,000 annual patient visits per year and a separate
pediatric ED. The group of 33 EPs included 2 dedicated
ultrasound faculty members and 6 fellowship-trained pediatric
EPs. Physicians were 1-35 years post-residency completion.
The emergency medicine residency consists of 12 residents
per year in a 1-2-3 format. For purposes of the EUS training
program, we excluded the ultrasound faculty and residents.

Four Sonosite M-turbo (Sonosite Inc, Bothell WA)
emergency ultrasound machines were available 24 hours per
day, each with curvilinear, linear, and phased array probes.
Four endocavitary probes were also available for transvaginal
pelvic examinations. An on-site wireless archiving system,
developed by an EM faculty member, was used to catalog
examinations for review and quality assurance purposes.

Program Description

To avoid overwhelming physicians with the technical
aspects of multiple ultrasound examination types at once,
we divided the training into 4 6-month discrete blocks. Two
examination types were taught during each block. The blocks

were as follows:
1. Aorta and focused assessment with sonography in
trauma (FAST)
2. Cardiac and Renal
3. Biliary and Transabdominal (TA) pelvic
4. Transvaginal (TV) pelvic and deep venous thrombosis
(DVT)

At the start of each block physicians were provided a
didactic lecture introducing each examination type. These
were followed by hands-on teaching sessions 3-4 times per
month, in which physicians had the opportunity to practice
each examination with direct supervision and teaching.
Sessions were typically 2-3 hours in length and consisted of an
ultrasound faculty member as well as 2-5 attendees. Patients
in the ED were used for training and informed that scans
were purely for educational purposes. Physicians had the
opportunity to attend lectures and receive hands-on training
for other examination types outside of the current block, but
were not held to deadlines or incentives for those examination
types until the commencement of that block.

Each physician was expected to perform 25 technically
adequate examinations for each study type. These
examinations were typically performed on ED patients, mostly
during the course of a regular clinical shift. Physicians did
perform some scans during non-clinical hours on ED patients,
typically during weekly trainings sessions with ultrasound
faculty, although these scans usually accounted for less
than a third of their exam totals. If scans were performed in
conjunction with residents, both participants were required
to manipulate the transducer for the examination to count
towards credentialing. Studies that were judged to be
“technically inadequate” in terms of image quality were not
included in their totals, and physicians were targeted for re-
education if they submitted multiple technically inadequate
exams in a specific exam type.

We sought to make the process of recording and
submitting images as easy as possible to enhance compliance.
Still images and video clips were saved for each training
exam. These were automatically and wirelessly transmitted
to a central archive in the ED. Physicians were able to
electronically enter their interpretation alongside their
images, a process taking only a few seconds per exam.
Training examinations were reviewed on a biweekly basis
and direct feedback was electronically provided. Monthly
updates on the number of ultrasound examinations each
faculty member had successfully completed were tabulated
and distributed by email.

At the completion of each block, competency in image
acquisition was assessed at a bedside hands-on session with
one of the ultrasound faculty. Skill in image interpretation
was assessed with a 25-question quiz, including at least 10
abnormal or pathologic findings. Physicians were provided a
written explanation for the questions that they missed.
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Administrative Considerations

Several concerns were raised by the department of
radiology regarding an EUS training program for EPs.

Chief among these were the number of studies required for
competency. The EPs cited published articles demonstrating
that competence in bedside ultrasound can be obtained with
limited training.'”? The 2008 ACEP Ultrasound Policy
Statement, which requires a minimum of 25 studies, were also
cited.?® Their second concern was the potential decrease in
study volume for ultrasound examinations performed in their
department as a result of the EP training program. The EPs
cited an article demonstrating negligible impact of an EUS
program on radiology departmental volumes.**

An outline of the credentialing pathway was submitted
and approved by the hospital credentialing committee before
initiation of the program. We presented a written plan for the
training program to the faculty members by email and again
at the monthly faculty meeting. They were given a chance
to disagree or voice concerns. All faculty members verbally
agreed to abide by the conditions of the training program
prior to beginning. Upon successful completion of each
training block, physicians applied for and obtained hospital
credentialing for that examination type and were eligible to
begin billing for those studies.

Monetary Incentives

Faculty salaries are a combination of “base salary”
(guaranteed) and “variable compensation” (not guaranteed). A
total of 90% of the salary is guaranteed as base compensation,
with the remaining 10% being “variable,” and dependent on
various productivity and educational goals. For the 2.5-year
ultrasound training period, the variable component included
ED productivity and 3 weighted performance measures:
timely and successful completion of each ultrasound module,
compliance with national pneumonia treatment guidelines,
and time to patient-physician contact after triage assessment.
Meeting ultrasound requirements accounted for 6.66% of
the total variable compensation package per year. During the
period of the training program, total variable compensation
was estimated to be $27,240 per physician per year, with
$1,860 resultant from ultrasound goals. We believe that this
incentive component was an important factor in assuring
100% compliance with training requirements. During the 2.5
years of training, only one faculty member failed to complete
a module therefore forfeiting the incentive payment. This
individual retired from practice shortly thereafter.

Cost

The approximate costs of the EUS training program are
summarized in Table 1. Although variable compensation
payments to physicians totaled about $125,550 and equaled
30.2% of the program costs, these incentive payments are part
of each physician’s total salary package and continue for other
quality measures even after completion of the EUS training

Table 1. Ultrasound training program costs over 2.5 years.

Ultrasound faculty administrative time $135,000
(2 faculty, 9 total hours administrative time per week)

Faculty variable compensation incentive $125,550
(total for average of 27 physicians)

Ultrasound machines (4 Sonosite M-turbo $140,000
machines with cart and 3 transducers each)

Training materials and workshops $12,000
Digital archiving system $3,000
Total $415,550

program. The two ultrasound faculty were provided a total of
9 hours per week of release time for ultrasound training, with
each hour requiring $6,000 of administrative funding per year.
Training materials were obtained for a total of approximately
$12,000. Major items included a transvaginal pelvic model
($5000), 3 transvaginal ultrasound workshops with paid live
models ($4565) and central and peripheral vascular access
models ($3000). The department of obstetrics and gynecology
agreed to split the cost of the pelvic model since it could also
be used to train their residents.

Other Considerations

There were 6 full-time pediatric EM faculty who did
not participate in training for the aorta, biliary, transvaginal
pelvic, and DVT examinations because they believed these
examinations to have limited utility in their daily practice.
Other performance measures were more heavily weighted to
achieve their target variable compensation. This allowance was
agreed to prior to initiation of the program. All EPs treating
adult patients participated in the training for each application.

To supplement training in the transvaginal pelvic
examination, a Blue Phantom endocavitary training model
(Blue Phantom, Redmond WA) was used. In addition, 3
workshops were held in which 3-4 female standardized
patients were employed as models for transvaginal ultrasound.
Standardized patients were obtained from an agency
providing medical models. Faculty members that performed
examinations on standardized patients had these examinations
count towards their total number.

RESULTS

Baseline characteristics of the physician population before
the first block are described in Table 2. Seventy-nine point
two percent (23/29) of physicians had been out of training
for >5 years and 62.1% (18/29) described themselves as “not
comfortable with any applications of emergency ultrasound.”
In those who had been out of residency >6 years, 78% (18/23)
were uncomfortable with any ultrasound applications. In
the group of physicians who had been out of training for
0-5 years, all stated they were comfortable with at least 1-2
applications and two thirds were comfortable with at least
three. No physicians in the group were comfortable with all 8
applications of EUS.
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Table 2. Baseline characteristics of the physician group before the
first training block.

Total number of
physicians (n=29)

Years since residency completion

0-5 6 (20.7%)
6-10 3 (10.3%)
11-15 4 (13.8%)
16-20 5(17.2%)
21-25 6 (20.7%)
26-30 3(10.3%)
31-35 2 (6.9%)
Comfort level with ultrasound exam types
Not comfortable with any exam types 18 (62.1%)
Comfortable with 1-2 exam types 3(10.3%)
Comfortable with 3-4 exam types 5(17.2%)
Comfortable with 5-6 exam types 3 (10.3%)
Comfortable with 7-8 exam types 0

All physicians participating in a training block
successfully completed the training and credentialing
requirements of that block, with the exception of one who
retired in the middle of a block. Results are shown in Table
3. The training period spanned 810 days, and total number
of examinations were counted at regular intervals with the
exception of the last month of each block when results were
reported weekly. Exams were counted until each physician
performed the requisite 25 studies per examination type.
Several physicians had been partially credentialed for
some exam types before initiation of the program, either
during their residency or during less formal training at our
institution. Exams previously performed at our institution
had been assessed for technical adequacy and accuracy of
interpretations. These exams are noted on “Day 0” of the
program. The figure shows a graphical representation of
each ultrasound examination type and total time needed for
completion as a function of days since the beginning of the
training period.

For the first block, 29 EPs were eligible for credentialing
in the FAST examination and 23 for credentialing in the aorta
examination. Four had previously finished credentialing
requirements in the FAST exam and five in the aorta
examination before the program began. The EPs completed a
total of 1300 training examinations in 180 days.

For the second block, 1 physician left the group and
another went on sabbatical. Three new physicians were added
to the group. This yielded a total of 30 physicians eligible for
credentialing in the cardiac examination and 30 in the renal
examination. Five had previously completed requirements for
credentialing in the cardiac examination and five in the renal

examination. The block was extended by 1month as it became
clear that a significant proportion of physicians would not

be able to finish on time, so the total length of the block was
210 days. The physicians completed a total of 1500 training
examinations during this time.

For the third block, one EP retired. This yielded a total
of 24 EPs eligible for credentialing in the biliary examination
and 29 for the transabdominal pelvic examination. Five
had previously completed requirements for credentialing in
the transabdominal pelvic examination and 6 in the biliary
examination. The third block was 210 days. The physicians
completed a total of 1325 examinations during this time.

For the fourth block, 2 physicians were hired, 1 left, and 1
returned from sabbatical. This yielded a total of 25 physicians
for the transvaginal pelvic examination and 25 for the DVT
examination. The last block was again extended by 2 months
as it became clear that a significant proportion of physicians
would not be able to finish on time, so the total length of the

Table 3. Total numbers of ultrasound exams performed since
initiation of the training program.

Days Since FAST/  Cardiac/  Biliary/TA DVT/TV
Start of Training  Aorta Renal Pelvic Pelvic
0 382 151 221 162
46 437 173 235 170
90 597 203 252 170
102 650 287 262 170
139 932 323 289 179
160 1080 340 317 185
174 1194 357 329 189
180 1300 360 339 195
219 433 341 192
255 490 343 194
280 549 343 194
317 745 350 194
341 886 361 195
364 1050 382 195
372 1174 385 196
377 1288 433 213
390 1500 449 216
444 484 226
471 538 249
492 586 291
524 683 337
556 1106 386
563 1262 386
572 1325 406
626 538
657 574
679 585
692 618
722 927
746 1032
768 1101
795 1179
809 1216
810 1250

FAST, focused assessment with sonography for trauma; TA,
transabdominal; DVT, deep venous thrombosis; TV, transvaginal
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FAST, focused assessment with sonography for trauma; TA, transabdominal; DVT, deep venous thrombosis; TV, transvaginal
Figure. Total numbers of ultrasound exams performed since initiation of the training program.

block was 240 days. The physicians completed a total of 1250
training examinations during this time.

During the 2-year training program, several physicians
left or joined the group. Of the physicians who joined, all
except for one were previously trained in EUS by their
residency programs. This physician had been previously
credentialed in trauma and aorta sonography and fortunately
joined just as the group finished this first block. She was able
to complete her training with the rest of the group. Physicians
who left were provided with a letter from the ultrasound
director detailing the numbers of ultrasounds completed.

In general, physicians spent an average of 1.5 hours in
lecture and 3.5 hours in hands-on training for each training
block.

DISCUSSION

As EUS becomes increasingly prevalent in the specialty
of emergency medicine, it is important that EPs are
appropriately trained in this skill. We describe the successful
implementation of a structured, step-wise and incentive-based
educational program geared towards EPs already in practice.
Although our program was implemented in an academic ED,
we believe the basic tenets of this model could be exported to
community practice settings. These include structured goals
and deadlines, physician incentives, adequate equipment, and
appropriate time and resources for the ultrasound faculty.

At our hospital, 10% of total annual compensation
is “variable,” and individual departments are allowed
to apportion this towards the achievement of various
productivity, educational, and quality measures. During
the 2.5-year EUS training period, our department chose to
define the accomplishment of ultrasound goals as a small

component of the overall variable compensation package

and employed this as a monetary incentive. Although it
appears generous at first glance, this incentive was possible
because it did not require the generation of new funds but
rather a re-allocation of funds that were already budgeted

for physician compensation. The authors realize that similar
monetary incentives, although effective, may not be available
at other institutions as compensation packages will vary. It

is possible, however, that non-monetary incentives may be
substituted. These might include preferential considerations in
shift scheduling, vacation time, or release time for continuing
medical education.

Incentives and deadlines were a key part of our training
program. As demonstrated in the figure, exam totals for
each examination type remained relatively stable until
formal training for each block began. Even though EPs had
ready access to lectures and hands-on training for other
examinations throughout the entire 2.5-year period, we believe
they were not motivated to accrue ultrasound exams until
deadlines and incentives for each block were introduced.

A significant upswing of recorded examinations was
usually noted towards the end of each block. This was partially
explained by a predictable tendency to procrastinate. At this
point, verbal encouragement from the ultrasound faculty,
admonishment from the department chair, the possibility of
losing monetary incentives, and the demonstration that other
physicians were able to achieve the goals all played key roles
in the successful completion of each block.

For several of the training blocks, it was necessary to
extend the deadline by 1-2 months after it became evident
that more than 20% would not be able to finish in time. We
met with these individuals separately and provided additional
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hands-on training sessions. All were eventually able to meet
the training requirements within the extended timeframe.
Rather than penalizing a large minority of the group, we
believed that a better overall outcome could be achieved by
slightly extending the training period.

While initial ultrasound learning is clearly the most
time and labor-intensive portion of the educational process,
continuing education is crucial. We achieve this through
weekly resident conferences that incorporate ultrasound
material, ongoing quality assurance and feedback, a circulated
“case of the week,” and bi-monthly ultrasound-dedicated
conferences. Further education also included “advanced”
ultrasound applications, such as thoracic, ocular, regional
anesthesia, and critical care.

Two years after completion of the program, EPs in our ED
perform approximately 3,700 clinically-indicated ultrasound
examinations per year, averaging 0.86 scans/physician/shift
(range 0.07-2.26). The department generates bills for these
examinations, resulting in approximately $400,000 in hospital
revenue and $64,000 in ED revenue per year. Since initiation
of the program 3.5 years ago, EUS has generated $1,385,900
in hospital revenue and $224,177 in ED revenue. The total
cost of the training program, $415,550, was remunerated
within 1.5 years. To date, the return on investment (ROI)
is 2.87. Ultrasound scans performed by newly credentialed
physicians account for 73% of this activity.

There were several important lessons learned during our
implementation of this program. First, for different reasons,
several individuals required extra attention during the
process. A few were initially intimidated by the technology
and needed more coaching to approach the machine and use
it daily. Some were more spatially challenged and required
extra training sessions. Second, the importance of having
the physicians agree to abide by conditions of the training
program prior to its start became increasingly apparent
towards the end of each block. Physicians who procrastinated
in obtaining their training examinations were reminded of
their agreement, and this provided more incentive to finish.
Finally, this was a very labor-intensive undertaking for the
ultrasound faculty, and it was imperative that they were
adequately compensated and provided additional academic
time to fulfill their duties.

LIMITATIONS

There were several potential areas of improvement
with our training program. After the introduction of each
block, EPs recorded a significant number of scans but that
rate rapidly declined after the initial enthusiasm waned.
Several routinely submitted their examinations just before the
deadline. This contributed to some examinations being done
with sub-standard technique and left limited time for feedback
and correction. We attempted to compensate for this by adding
more hands-on sessions and encouraging attendance through
targeted emails.

We did not require them to re-take quizzes if they scored
below a certain percentage. Although no physician scored
below 70% on any quiz, a better policy might be to ask low-
scoring physicians to take a second quiz with ultrasound
images from different patients but with similar normal
or abnormal findings. Since they were provided written
explanations of answers after the first test, a second test could
be used to demonstrate that they learned from their mistakes.

Our training program was not designed to track patient-
oriented outcomes, although these would have been good
quality measures to report. We did examine a sampling of
20 first-trimester pregnant patients that presented to the ED
with vaginal bleeding or pelvic pain. These patients received
both a bedside pelvic ultrasound as well as a formal study. In
this group, time to diagnosis of intrauterine pregnancy (and
exclusion of ectopic pregnancy) by bedside ultrasound took
32 minutes, while the formal study required an additional
111 minutes.

Since completion of the program 2 faculty members have
left the institution and 3 others have joined. Before hiring the
new members, it was made clear that ultrasound proficiency
was a pre-requisite for working in the department. The new
faculty members had all finished residency within the last
5 years and had already completed ultrasound training and
demonstrated proficiency in most examination types before
joining the group. Training in transvaginal pelvic ultrasound
is variable in residency training programs, and 2 new hires
were notably lacking in this skill. They were separately
provided with didactics and hands-on training and were
required to complete 25 training examinations before they
could make clinical decisions based on their examinations.
This time was uncompensated.

Our program had very strong support from hospital
leadership and the departmental chairman. Institution of a
successful incentive-based training program at other facilities
without this support would be much more difficult since a
significant up-front investment is required.

CONCLUSIONS

We believe this training program can be realistically
implemented by clinicians in practice despite the constraints
of busy clinical schedules. Using this model, we were able to
train and credential 31 EPs over a 2.5-year period with nearly
100% successful completion. Although our program was
fairly rigorous and time-consuming for both the physicians
and ultrasound faculty, we felt it to be a worthwhile
investment. We believe the end result is better ultrasound
training and knowledge retention, ultimately producing better
patient care.
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