
Improving Patient Flow by Reducing Emergency Department Length of Stay
Olivia Goss (PM), Brooks Langdon, Ali Madere, Domenic Pacitti Dr. Ed Pohl 
Veterans Healthcare System of the Ozarks VA Advisory Board

I

n

d

u

s

t

r

i

a

l

E

n

g

i

n

e

e

r

i

n

g

Modeling

Literature Review: Based on private emergency
departments facing similar key issues, our team used
simulation to find unforeseen bottlenecks as well as test
modifications.

Verification/Validation: The data given and work
sampling collected both validated and verified that the
model is an accurate representation of the system.

Modifications: Different alternatives were tested in the
simulation model to determine the affect on patient
length of stay.

Insights: Patients
experience many delays
within the process but
the majority of time in
the queue is spent
waiting on a doctor.
The maximum average
beds used with infinite
number of beds available
is 8.5 which means 9
beds is an appropriate
number of beds given the
amount of patients seen.

Data Analysis
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Average Length of Stay by Provider

Insights: All doctors
seeing level 3 acuity
patients average
around the same
patient length of stay.
However, in level 4
acuity patients, there
is a significant
difference in patient
length of stay for
Provider C. This
provider also
experiences the same
time for levels 3 and 4.

This figure shows the average length of stay for acuity
level 3 for all providers. The green bar indicates the
average for a weeks worth of data with varying amounts
of patients seen by each provider.

For data analysis, it
was discovered that
there is a significant
difference in patient
length of stay between
level 3 and 4 acuity.
This is represented in
our simulation model.

This figure shows
that 90% of the
patients seen are
level 3 and 4
acuity. Therefore
our model focuses
on these acuity
levels.

Portfolio Analysis

Facility Layout

Recommendation: The VA
emergency department should
implement projects 1-3 based on the
portfolio analysis. This is determined
by where the curve begins to level
off and the benefit comes at a high
cost. However when discussing with
the advisory board, project 4 would
be another viable option.

Current Layout: The current layout is at 65%
efficiency. This is due to doctors primary location
being far away from patients and nurses as well as
the distance from ancillary services to the
emergency department.

Proposed Layout: The proposed layout increases
efficiency to 80%. This layout includes moving the
doctors station closer to the nurses station and
patients and implementing a fast track area. If the
ancillary services like labs and radiology could be
moved closer this would improve efficiency.

Sensitivity Analysis: If the VA emergency department experiences a 25% increase in patient arrivals
the current system would result in an average length of stay of around 248 minutes. With
recommended changes the system would result in an average length of stay of 155 minutes.


