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Predicting 6-Minute Walk Distance from Short-Duration Exercise
Tests using Wearable ECG and Accelerometer Signals in Elderly
Cardiac Rehabilitation Patients
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Abstract

The six-Minute Walk Test (60MWT) is a standard measure of functional capacity in cardiac rehabilitation but requires
sustained effort and adequate walking space. In 80 elderly patients with frailty (Edmonton Frail Scale > 4) after
open-heart surgery, we compared wearable Electrocardiogram (ECG) and Accelerometer (ACC) signals recorded during
five exercise tests for estimating 6MWT distance. Signals were acquired with a single chest-worn device, and RidgeCV
and Random Forest models were evaluated under Leave-One-Subject-Out (LOSO) cross-validation. ACC signals from
stair climbing (p = 0.37) and the timed up-and-go test (p = 0.36) provided the strongest prediction, driven by stride
period and cadence. Combining ECG with ACC yielded no significant improvement, and veloergometry signals did not
transfer to walking capacity. Brief wearable testing showed potential to complement the 6MWT.
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Fig. 1. Overview of the study pipeline for comparing 6MWT distance prediction across five exercise tests and three
modalities, using wearable signals from 80 elderly cardiac rehabilitation patients
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