Simul8 User Guide for Critical Care Unit

The aim of this document is to provide a high level overview of the main stages of building a
Discrete Event Simulation model of a Critical Care Unit using Simul8. The template is structured in
line with the requirements of our research, and that of the unit and the data with which we
utilised.

This however can be manipulated to meet your requirements and the main stages in doing so, are
outlined below. Due to confidentiality, we have removed the exact data values used in our model
and set all to zero. Again, the stages of replacing these are outlined in this document.

1. General model specifications

To choose the running time for the simulation, select the Data and Rules tab — Properties. Here the
days per week, start time and duration of the day can be set. It is recommended that a warm up
period is set to achieve a steady state of the number of patients to be established within the system.
Currently the warm up period is set to 30 days with the simulation running for 2 years.
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The simulation will run far the total of Warm Up Period + Results
Collection Period

It is also useful to check all travel times are set to zero by selecting File — Preferences — Distances —
Set to zero. This will ensure the length of arrows in the simulation do not account for any time
within the running of the simulation. In some scenarios, where time travelled between departments
needs to be considered, this may need to be altered.

2. Patient Arrivals

Arrivals are calculated using inter-arrival times, the time between each arrival. The simplest way to
calculate this from most data sources is from the arrival rate. This is calculated as followed:

Inter-arrival rate = 1 / Arrival rate

For example, an arrival rate of two patients per hour, would result in an inter-arrival rate of one
patient per 30 minutes.



To change the arrival rate within each ‘Start Point’ node, either double click or right click the icon
and select Properties on the individual node.

Here, admissions can also arrive via distributions — to decide on the distribution to best suit your
data, online distribution fitters are readily available. A number of pre-set distributions exist in
Sumul8 or you can add your own probability distribution under the Data and Rules tab — Create
Distribution.

Complete this for each start point. In our model we have a different entry point for both planned
and unplanned arrivals to allow a different arrival pattern for each of these scenarios.
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3. Classification

The classification node is a dummy node used for routing purposes with a fixed distribution of O (this
should not be modified). The Routing Out discipline can be changed to a percentage to route
patients depending on the levels of care they will receive. Based on our data we are allocating a
percentage to each level of care.

If wanting to have a priority on the patients entering the system, i.e. unplanned (emergency)
patients over planned (elective) patients, this can be performed within the Routing In button.
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As well as the main classification node, there are a number of dummy nodes to allocate the length of
stay to each patient based on their current level of care.

Patients who enter the unit either as a Level 1 or 2 patient, often have a shorter length of stay and
their time distribution can be changed within Properties — Actions. The time distribution can then be
set to a distribution that fits the length of stay for that patient type.
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The Level 3 patients are more seriously ill and therefore have longer length of stays. The routing of
the patients on whether they had a long or short length of stay is determined by a percentage, again
chosen within the routing out option. The time distribution can again be set for each pathway
according to their length of stay within the system.
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4, Treatment

The number of treatment beds can be set within the Replicate option — this is currently set to 23
beds. The Routing In options have priorities set, so patients downgrading levels and being
discharged have priority over those waiting in the queue for a bed. The routing out options for the
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system is already predetermined by the labels given in the Classification stage.

Patients in the treatment bed node, will remain there for the duration of their length of stay within
the level of care in which they entered. Once completed, there is the option for a patient to be
downgraded to a lower level of care, or be physically fit for discharge. This again, is allocated based

on proportions.
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5. Downgrade

The downgrade option reclassifies patients to a different length of stay. Again, this acts as a dummy
variable so has a fixed distribution of zero. The time distribution can be set to reclassify patients with
either a Level 2 or Level 1 length of stay, who still require treatment. Similar to previously, this is
achieved through Actions within Properties, and the time distribution can be set to a different
distribution.
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6. Discharge

Due to the labelling system built into the model, when a patient has completed its treatment length
of stay and is physically ready to be discharged, the patient moves through the discharge node (a
dummy variable with a fixed time of zero). The proportion of patients who classify as DTOC or
discharged within four hours can then be set through the Routing out option.
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The patients who are discharged within four hours can then have a time distribution set specifically
so they do not stay longer than four hours, and therefore not classified as DTOC. This is achieved

through the Actions within the node’s properties.
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For patients who classify as DTOC, and therefore have a length of stay of longer than four hours the
time distribution can be set within the within Actions.
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Patients will then re-enter the Treatment node and remain until their discharge and/or DTOC time
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has been completed in which the patient will then leave the system.




7. Results

Upon competition, results can be viewed in the Results Tab. This is managed under the options in
the Home - Results Manager further to this trails can be managed under the Run Trail option. These
results can be easily exported and managed using the option in the top right corner.
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For further support see: https://www.simul8.com/support/help/doku.php?id=start




