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Background

« A patient-level simulation (PLS) may be preferable over a state-transition model when an individual’s route through the model is
dependent on their history.

» Although more flexible than a decision tree or state-transition model, a PLS is often more complex to develop and more
computationally demanding.!

» PLS models can be built using various software packages; these have been compared in simplified cases, but not using a complex
model developed for national decision-making.

Objective: To replicate an existing PLS to evaluate the advantages and disadvantages of three different types of modelling

software: visual basic for applications (VBA), SIMUL8 and R
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event simulation package, simmer. We simulated 8 Usability

cohorts of 10,000 patients using the 3 models to » Object-oriented VBA was difficult for new users to grasp and coding errors were difficult to identify.

explore differences in run-time, usability and model + The SIMULS interface allowed for patients’ routes through the model to be easily visualised (Figure 2) and

putputs. As the YBA random number generator (RNG) tracked; however, some simple operations (e.g. lookups across categories) required convoluted coding.

B knowr'] to be plased, we ran the VBA mgdel twice — » R offers the benefit of specialist packages that are free to use and facilitate the PLS build process.
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externally-generated stream of random numbers. e R replication was the quickest to build and validate, taking approximately 30 working days in total,
compared with approximately 45 days for SIMUL8.

Validation

* Model validation was challenging across all 3 types of software due to the stochastic nature of PLS. When
potentially non-trivial differences emerged between implementations, it was difficult to determine whether

validation time for SIMUL8 and R. Developers also these were due to technical errors, Monte-Carlo error, or bias from different RNGs, an area in which VBA

noted their personal experience and opinions on the is known to perform poorly.

ease of build and validation throughout the process. « All 3 software packages allow the user to generate a record of each event to determine how any selected

variable changes over time; this was invaluable for model validation.

We ran the models on the same server to ensure
consistency between results. Models were verified by
recording events and examining distributions of
outputs. We kept records of development and

Figure 2: Model structure in SIMUL8
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