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Background & Problem Identification
Peripheral IV placement is one of the most common and critical
procedures in the Emergency Department (ED). The 2010 National Hospital
Ambulatory Care Survey estimates that one quarter of all ED visits in the
United States required IV placement, or 35.2 million patients annually (1).
Many of these patients are known to have difficult vascular access. In a study
centered at Jefferson University Hospital System, Fields et al. found that nearly
one in nine adults in an urban ED have difficult venous access, which they
defined as “at least two failed attempts” with traditional methods (2).
Additional studies have found that ultrasound-guided peripheral IV’s
(USGIV’s) are a safe alternative to traditional techniques (3). At our institution,
the majority of USGIV’s are placed by Emergency Medicine residents. These
frequent procedures are often time-consuming, leading to interruptions in
resident workflow and diverting resources from other patients in the
department.
Our internal survey of 23 Jefferson Emergency Medicine residents found
that every EM resident reported being asked to place between one to five
USGIV’s per shift. More than half the surveyed residents reported spending
>10 minutes placing each USGIV, averaging 10-50 minutes being spent
placing USGIV’s during every shift. Additionally, three-quarters of our
residents reported missing materials “at least half the time” when they
attempted to place an USGIV, requiring time spent searching stockrooms for
materials. Therefore, we identified a need to streamline the process of placing
USGIV’s in the Emergency Department.
At the same time, we identified a problem of “extra” needles being left out
on ultrasound machines for future USGIV placement. To protect patients and
hospital staff from loose sharps, we sought out a method of securing
ultrasound IV’s in a safe location on the ultrasound machines.

Objectives

We installed lockboxes on
Emergency Department
ultrasound machines to store
materials needed for ultrasoundguided IV’s (USGIV’s).
After our intervention,
Emergency Medicine residents
on average reported faster
placement of USGIV’s.
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● To decrease the average amount of time needed to place an USGIV by
installing lock-boxes with all necessary materials on the ultrasound carts.
● To eliminate a time-consuming step in gathering materials for USGIV, while
satisfying safety standards for securing sharps in the department
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Stakeholders
● Patients
● Residents

● Attendings
● Nursing

Measures

Survey responses demonstrating (1) Average amount of time
required placing an USGIV (2) Percentage of respondents having
necessary materials available to place an USGIV

Data
Analysis
Stakeholders

Data was gathered from anonymous surveys sent to Jefferson
● Medical
Technicians
Emergency Medicine Residents
(PGY1
to PGY3 levels) in the latter
● Ultrasound
Faculty
half of the academic year,
with 23 initial
responses. The same
Medical
Students
group of residents were●then
re-surveyed
two months later, after
Supplylockboxes,
Teams
implementation of the● USGIV
with 19 subsequent
responses. The survey data is presented in the chart figures.

Discussion

The purpose of this project was to design a simple
intervention to reduce the amount of time residents spent
gathering material for placement of USGIV’s in the Emergency
Department. We additionally wanted to find a solution that was
cost-effective, easily reproducible, and compliant with Joint
Commission standards for sharps safety. We identified that
nearly three quarters of our Emergency Medicine residents
found USGIV materials “missing” at least half the time they
placed an USGIV, requiring the residents to spend time
searching different supply rooms around the department. By
placing affordable lockboxes on every ultrasound machine, we
made USGIV materials easily available for rapid placement. The
data in Figure 1 demonstrates a trend toward less time spend
placing USGIV’s after our intervention. The data in figure 2
demonstrates a sizeable increase in the number of residents
reporting no missing USGIV materials after the intervention.
There were a number of limitations in our study. First, we
could not blind our residents to the intervention. Second, we
relied upon self-reported data from our residents, which may be
prone to bias, as there was no reasonable way to objectively
measure timing for every USGIV placed in the ED. Third, our
study was longitudinal and may be confounded by residents’
accumulated experience in placing USGIV. To mitigate this latter
effect, we set a window period of only two months for our
intervention, thus shortening the time available to accrue
experience.

Sustained improvement

Population

Our sample is 23 Jefferson Emergency Medicine residents spanning PGY1PGY3. This population is generalizable to other EM residencies because (1)
each have the same diversity of experience and (2) each also place USGIVs on
regular basis. Furthermore, our model can be generalized to other
departments of the hospital that frequently placed USGIV’s, such as the ICU
and medical floors.

Plan, Do, Study, Act, Iterations and Rapid Prototyping was used.
We surveyed 23 residents in the Jefferson Emergency Medicine
Program to learn how often they were asked to place USGIV’s
during their shifts, how much time they spent gathering
materials and placing the line, and how often they found
materials missing or difficult to obtain. We then purchased
lockboxes costing $20 each for all of our Emergency Department
ultrasound machines, which were stocked with materials
needed for USGIV placement--namely, long “2.5 inch” 18 gauge
and 20 gauge needle catheters. Two months later, the same
group of Emergency Residents were re-surveyed about their
USGIV experience. The data was analyzed and compared to the
original survey to determine whether a tangible timing
improvement was made with the placement of ultrasound
lockboxes.

Figure 1 demonstrates the average amount of time spent by
EM residents placing USGIV, before (blue) and after (orange)
the intervention. On the whole, the data represents a trend
towards less time spent placing USGIV’s after the intervention,
with the most substantial change seen in the group spending
“<5 minutes” per USGIV.

Figure 2 demonstrates how often EM residents reported
having all necessary materials for USGIV, before (blue) and
after (orange) the intervention. The most substantial
improvement was seen in the group reporting “always”
having what they needed, with a 42% increase among
percentage of responders after intervention.

Moving forward, our team will be working with the Jefferson
Emergency Department Ultrasound Faculty to develop a system
of stocking USGIV materials and supplies on every lockbox cart.
We are additionally in the process of implementing the same
lockboxes at Jefferson Methodist ED. If successful, in the future
the same lockboxes can be considered for other hospital
departments where specialized “long” IV catheters are not
readily available.
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