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ABSTRACT 
Age is a major risk for heart failure, which is associated with the reduction in ventricular 
compliance, increase in arterial stiffening, and increase in systemic vascular resistance. In this 
study, a lumped-parameter model is used to investigate the effect of aging on the possibility of 
heart failure occurrence. Model parameters including the systemic and pulmonary arterial 
compliance and resistance, and the left ventricular elastance are calculated for different ages 
using a ratio-based method. These parameters are then used in the lumped-parameter model. 
Our findings show that as age increases, there is a leftward and a rightward shift in the left 
ventricle and right ventricle pressure-volume loops, respectively. For the left ventricle, there is a 
decrease in stroke volume and an increase in ventricular pressure as the age increases. This 
correlates with the occurrence of arterial hypertension in the older population. Meanwhile, the 
right ventricular pressure is maintained as the population gets older, despite the increase in the 
stroke volume. This is possibly due to the shift in intraventricular septum that causes an 
enlargement of the right ventricle as the age increases. This study provides understanding on the 
effect of age on the occurrence of heart failure.This study demonstrates the relationship of aging 
with cardiac hemodynamics, which provides the potential risk of heart failure occurrence. 
Although there are many risk factors that can cause heart failure, aging has been strongly 
associated with its occurrence. Understanding how age affects heart failure can help to 
differentiate them from other effects such as dietary, gender, and early cardiovascular diseases 
including arrhythmia and myocardial infarction. 
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