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Early marker to defect cardiac dysfunction in patients with type 1 diabetes
mellitus and effect of exercise
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The aim of this study was to investigate diabetic cardiomyopathy in type 1
diabetic patients with high incidence of heart failure and mortality from cardiovascular events by
examining new echocardiographic indices and terminal glycation products to identify pathogenic
mechanisms and markers for early detection, and to determine whether exercise therapy intervention
contributes to improved prognosis. However, the prevalence of COVID-19 made echocardiography and
exercise prescription difficult, so we decided to proceed with the study by incorporating heart rate

variability and activity as new methods of cardiac function evaluation and machine learning as a
new analysis method. The validation of the usefulness of each evaluation and analysis method has
been completed, and we will resume echocardiographic examinations to confirm changes in cardiac
function evaluation and exercise prescription from various angles, including the conventional plan.
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