
Baptist Memorial Healthcare System (Baptist) is a large hospital system, operating 22 
hospitals across parts of Tennessee, Mississippi, and Arkansas. These hospitals include 
children’s hospitals, women’s hospitals, and rehabilitation hospitals. Baptist also operates 
several clinics and other specialty facilities.  Our team is focused on Baptist’s main hospital 
campus. Located in Memphis, Tennessee, this flagship hospital campus sits upon 80 acres 
and is home to three separate hospitals, a women’s health center, and five physicians’ office 
buildings. The hospital offers a variety of inpatient, outpatient, and emergency services. The 
Emergency Department (ED) sees more than 65,000 patients per year.
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Front-End Process

Acuity level was then broken down by day of the week and hour of the day. Days were broken up into 3 
spans: Mondays, Tuesday through Friday, and Saturday through Sunday. There are 72 separate distributions 
in Arena breaking down Acuity.

The data given to us is very seasonal. We broke down arrivals by season of the year. Through running a Games 
Howell test, we were able to divide the arrivals into five different seasons.

Upon arrival to the ED, patients go through the front-end process. The front-end process 
begins with the assignment of an acuity level. Acuity is a ranking system that determines a 
patient’s severity level on a scale of 1 to 5 with 1 being the most serious, and 5 being the 
least. After this, the patients go through registration and triage. In triage, it is determined 
whether they can be fast tracked or if they need to be placed in a bed. Finally, the front-end 
concludes with Provider First Contact (PFC).

Data Analysis

Conclusions and Recommendations
Our model can provide detailed reports of queue length at any given hour that the 
simulation is run. This allows our industry partner to analyze where extra staff is needed 
within the ED at any given time. The model is also able to estimate wait times of patients to 
determine how long patients are spending in the system. This will help the ED minimize the 
number of patients that leave without being seen (LWBS) as these two statistics are directly 
correlated.

Simulation Model
Using the created distributions, arriving entities flow through the simulation model as a 
patient would flow through the ED. After flowing through the front-end, they then stay in the 
back-end for a variable amount of time depending on if they are placed in a bed or if they go 
through the fast track process.

The entities are assigned an acuity directly after creation. This acuity level gives preference to 
both acuity level 1 and 2 patients. This means that they will travel to the front of the queue 
for both registration and triage because of their severe condition.
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