






a reduction in energy of -4.5%. 

 
 
Figure 3. Boxplot showing the effect on S1 energy 
induced by turning on the pacemaker expressed as a 
percentage of the S1 energy with the pacemaker off.  
 
4. Discussion 

The data acquisition procedures and signal processing 
methods which were applied resulted in well aligned 
ECG and heart sound beats. The number of beats 
included after rejection of noisy beats was sufficiently 
great to allow reliable and accurate calculation of 
representative mean beats. Based on representative mean 
beats, signal features could be calculated. 

The results indicate that in patients with activation 
induced heart failure, ventricular pacing reliably results in 
an acute and considerable increase in S1 energy. As the 
S1 sound arises from the closure of the atrioventricular 
valves, this indicates that the increased S1 energy 
reflected increased ventricular contractility induced by 
CRT.  
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