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Abstract

The aim of this research is to test the effects of reading
and listening to heavenly religious books on HRV (heart
rate variability). To do this research, the ECG signal was
recorded from the volunteers during four stages, and
HRV signal were obtained. Then 12 features, including
time domain, frequency domain, and nonlinear analysis,
were extracted for each volunteer. By calculating P-value
for each interference stage compared to the resting stage,
we extracted four various features from HRV that
changed during the interference. The P-values of these
features were below 0.065.

These 4 significant features of HRV were as follows: 1)
LF: low frequency of HRV signal. 2) RMSSD: the root-
mean square difference of successive R-R intervals. 3)
SDNN: a standard deviation of the NN intervals, which is
the square root of their variance. 4) SD1: one of the
indices obtained from Poincaré plot.

According to the result, RMSSD, SDNN, and SD1 were
significantly decreased and LF was significantly
increased during the test. The results showed that the
ANS (autonomic nervous system) activity in volunteers
was changed during the test. This shows the mental or
emotional activity when the volunteers are reading and
listening to the holy books.

1. Introduction

1.1. Heart Rate Variability

The part of the nervous system that controls the most
visceral functions of the body is the autonomic nervous
system (ANS). The ANS can change visceral functions”
rapidity and intensity. The two main subdivisions of the
ANS are the sympathetic and parasympathetic nervous
systems. Sympathetic/parasympathetic stimulation causes
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excitatory effects in some organs, but inhibitory effects in
others [1].

There is a kind of oscillation in cardiac rhythm under
the influence of the sympathetic and parasympathetic
nervous systems, which reflect the autonomic nervous
system¥ function [2]. The differences between each of
the two consecutive heart pulses are called the heart rate
variability [3]. The analysis of HRV can be used as a
monitoring tool for autonomic nervous system changes
[4]. As shown in Figure 1, HRV is a time series that is
derived from the RR interval in ECG.
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Figure 1. HRV signal are obtained using RR values from
the ECG signal.
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1.2.  ANS stimulation by
listening to the Quran

reading and

The Quran is a rhythmic prose text. It melody comes
from a combination of words and letters that are based on
precise fine and sacred meanings. When the Quran is
recited, many feel that the words and rhythm profoundly
influence their mental and emotional state. It is widely
regarded as the finest and most distinguished text in
classical Arabic literature. Many studies have been
undertaken by psychologists and hospital practitioners
regarding the effects of the Quran and report that hearing
the Quran reduces the pain and anxiety of patients [5].
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It has been observed that stimuli such as reading a
religious book or listening to music can result in a
significant change in the HRV signal. For example,
Kurita et al. have evaluated the effects of reading
religious books on elderly persons for a month [6]. They
concluded that activities that stimulate spiritual reflection
could help the health of the elderly [6].

Furthermore, the effects of various types of music on
the HRV signal have been observed. For example,
Amaral et al. have studied the effects of auditory
stimulation by different music genres on HRV [7].
Moreover, lIwanaga et al. have studied HRV with
exposure to music repetition [8]; and Chuang et al. have
examined the effects of music therapy on mental health
and HRV in cancer patients [9].

We wish to build upon these previous studies by
observing the combined effects of reading and listening to
the Quran.

2. Method

In this experiment, 31 healthy subjects of the native
Farsi-speaking Muslim people with a low understanding
of the Arabic language, including 15 males and 16
females with no history of cardiovascular disease, aged
25 to 40 years, volunteered.

2.1.  Signal acquisition

The ECG Signal was recorded from volunteers using
the electrocardiography. The volunteer was placed in a
quiet environment on a comfortable chair. A monitor was
used for displaying texts and images. An adjustable
volume head set was used to broadcast the recitation of
the Quran. To increase the impact, specific verses with
meanings of divine reward and resurrection were selected
from the Quran. As the Quran was recited, the text of the
verses was displayed on the monitor with Persian
subtitles. At all stages, the volunteers were asked to pay
attention to the meaning of the Quran verses.

The steps for recording the ECG signal from
volunteers are shown in Figure 2. The duration of each
step was 5 minutes. Between each stage, breaks were
taken in order to mitigate any crossover effect from the
previous stage of the study. According to Figure 2, the
acquisition protocol included four stages for ECG signal
recording as follows: stage 1: while the volunteer is
resting; stage 2: while the volunteer is reading the Quran,
without listening to a recording; stage 3: while the
volunteer is listening to the Quran, without reading it (in
this stage they look at a blank monitor); stage 4: while the
volunteer is both reading and listening to the Quran.

Stage 4
Stage 1 Stage 2 Stage 3
— | (Reading
(Resting) (Reading) (Listening) ~and
Listening)

Figure 2. The Stages of ECG signal recording.
2.2. Feature extraction

After the ECG signal recording, RR signals were
calculated. Then 12 features, including time domain,
frequency domain, nonlinear analysis, and geometric
methods, were extracted with MATLAB, as well as the
Kubis program, for each volunteer.

Subsequently, using SPSS software, we calculated an
independent t-test between each test stage and resting
stage and for all HRV features, to determine the statistical
significance of the mean differences at each stage
compared to resting stage for volunteers.

3. Results

According to the t-tests performed at different stages
of our experiments and the comparison of the p-values in
each interference stage compared to the resting stage, 4
features were selected which were significantly increased
or decreased during the test. As is shown in Table 1, all of
the significant features have p<0.065 between fourth
stage and the first stage (resting). Also, Table 2 shows the
average of significant features in each stage.

These 4 significant features of HRV were as follows:
1) LF: low frequency of HRV signal. 2) RMSSD: the
root-mean square difference of successive R-R intervals.
3) SDNN: a standard deviation of the NN intervals, which
is the square root of their variance. 4) SD1: one of the
indices obtained from Poincaré plot. It is the standard
deviation of the instantaneous beat-to-beat RR interval
variability.

Table 1. P-value between each stage of the test and
resting stage for significant features.

Stage 1-2 Stage 1-3 Stagel-4
LF 0.1 0.572 0.065%*
RMSSD 0.343 0.764 0.052%*
SDNN 0.040* 0.178 0.014*
SD1 0.340 0.762 0.052%*

*Statistically significant (P <0.05)
**Statistically significant (P <0.1)

Table 2. The average of the four significant features in
each stage.

Stage 1 Stage 2 Stage3 Staged
LF 34.60 38.93 36.09 39.38
RMSSD 41.54 38.32 40.54 34.07
SDNN 49.84 44.70 46.85 42.18
SD1 20.42 27.13 28.71 24.122
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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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