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Abstract. System dynamics is a robust methodology for understanding the
behavior of complex systems over time. Employing feedback loops, stocks,
flows, and time delays provides a framework for simulating and analyzing
dynamic systems. Applying system dynamics to the human circulatory system
offers numerous possibilities, benefits, and practical applications that can
significantly enhance our understanding and management of cardiovascular
health. This article presents experimental results of modeling myocardial
infarction conditions based on system dynamics with a six-compartment model
built using NetLogo integrated development environment, including
BehaviorSpace as part of this environment for simulations. For the analysis of
the results, specialized packages in R programming language, Python
environment, and Wolfram Mathematica were used. The results show
promising fidelity when compared with data described in the literature, as well
as real-time patient data.

Fig.1 below presents the user interface for the created system dynamics
model, which can be personalized for a specific patient.

Table 1 represents the numerical output of an experiment using the model
to simulate the myocardial infarction conditions. The table illustrates the
dynamics of six physiological circulatory parameters over time.
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Fig.1. The appearance of the model's user interface.
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Table 1. A small portion of the simulation results

Left ventric. | Left ventric. R'gh.t ngh.t . Vena Cava
press. output ventric. ventric. Aortic press. press.
output volume
(mmHg) (L/min) (L/min) (mL) (mmHg) (mmHg)
69.24 4.14 4.14 96.68 91.25 4.81
70.32 4.14 4.14 96.54 91.20 4.81
71.42 4.14 4.14 96.36 91.16 4.81
72.52 4.14 4.14 96.13 91.11 4.81
73.65 4.14 4.14 95.87 91.07 4.81
74.78 4.14 4.14 95.58 91.02 4.81
75.93 4.14 4.14 95.26 90.97 4.81
77.09 4.14 4.14 94.92 90.93 4.81
78.26 4.14 4.14 94.54 90.88 4.82
79.45 4.14 4.14 94.15 90.84 4.82
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