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4. Discussion 

In this study, we recorded the ECG signal from 31 
Muslim volunteers in four stages. First, was the resting 
stage. Second, volunteers read the Quran, without 
listening to it. Third, volunteers listened to the Quran 
without reading it. Fourth, volunteers both listened to and 
read the Quran simultaneously. After obtaining the HRV 
signal, 12 features for each volunteer was extracted in 
four stages of the experiment. Finally, according to the 
statistical tests between the each stage and the resting 
stage, four features were obtained (see Table 1). These 
features that significantly differed between the some stage 
and the resting stage were: 

1) LF: This feature was significantly different during 
the fourth stage in compared to resting stage. As 
indicated, this value was significantly increased at the 
fourth stage (see Table 2). As we know, increasing the LF 
indicates the decreased parasympathetic nerve function.  

2) RMSSD: This feature was significantly different 
during the fourth stage in compared to resting stage. As 
indicated, this value was significantly decreased at the 
fourth stage (see Table 2). 

 3) SDNN: feature was significantly different during 
the following stages in compared to resting stage: the 
second stage and the fourth stage. As indicated, this value 
was significantly decreased at the fourth stage (see Table 
2). 

RMSSD and SDNN associated with rapid short-term 
changes in heart rate, and show the parasympathetic 
effect of vagus nerve on HRV [11].  

 4) SD1: This feature was significantly different during 
the fourth stage in compared to resting stage. As 
indicated, this value was significantly decreased at the 
fourth stage (see Table 2). SD1 is a measure of rapid 
changes in R–R intervals and shows the parasympathetic 
effect on sino-atrial node [10]. 

According to RMSSD, SDNN, and SD1 decreasing 
and LF Increasing, parasympathetic nerve stimulation 
decreases during the fourth stage of the test. This may be 
due to either increased mental or emotional activity when 
the volunteers were reading and listening to the Quran in 
the experiment. 
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