Does ASMR have a relaxing effect on mice?
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Purpose
In recent years, ASMR has become a hot topic. ASMR is a sound
source that causes a relaxing effect on the human brain through
stimulation of the human auditory system. However, the cause of
this effect has not been clearly elucidated, and it is thought that
the placebo effect may be the cause of ASMR's relaxing effect.
The purpose of this experiment is to examine whether the placebo
effect or the characteristics of ASMR are responsible for the
relaxing effect that ASMR has on humans.The hypothesis is that
ASMR has a relaxing effect on mice.
Experimental Method @
[l OQutline of Experiment
In this experiment, mice were exposed to ASMR and a
comparison music for 3 minutes each. Regarding the measurement
of the relaxation effect seen in the mice, we decided to use the
distance the mice traveled for 3 minutes as an index of relaxation,
because we believed there was a positive correlation between the
degree of relaxation and the distance they traveled. Mice were
placed in the cardboard boxes shown in Figure 1.The experiments
were conducted twice, and the average of the two experiments was
used as the distance traveled.
Preparations

Three fancy rats (Rattus norvegicus) were used for the
experiment. The following 5 types of ASMR are prepared as
sound sources for the mice to listen to.

<ASMR >

+ Natural sound (Lups:/voutu be/Z76yszIGWCL)

+ Soda water sound - sound of touching the microphone
(hitps:/youtu.be/8GYpz-OesEQ)

<Music for comparison >

+ Weightless (hups:/v o/UfCAVeSITU

+ Classical music (Ltps:/voutwbe/PTrlvIKsWKO)

X Weightless is a scientifically based music that relaxes the
human heart by synchronizing the heartbeat with the tempo of the
music.

| Measurement method of the experiment

The measurement of mouse movement distance was done by

creating a self-made program using the programming language
Python. The program divided a 3-minute movie into 3 images per
second for a total of 1800 images, extracted the mouse from the
images using the HSV color space, then, it calculated the
difference in the coordinates of the center of the mouse's body in
the previous and next frames, and added them together to measure
the distance traveled. The unit here is pixel.

|| Calculation of the degree of relaxation of the sound source

In order to compare the distance the mice traveled, we

considered that the physical strength of the mice would decrease
over time, which would result in a decrease in the distance the
mice traveled. Therefore, we calculated and compared the degree
of relaxation value for each sound source using the following
method. We measured the distance traveled by the mice in the
normal state for 3 minutes before and after listening to 5 different
sound sources in the same way, and connected the before and after
values with a straight line as shown in Graph 1. For each sound
source, the value of the straight line minus the distance traveled is
calculated for each of Individuals A, B, and C, and the sum of
these values is considered to be the relaxation value of each sound
source. The larger the relaxation value, the more relaxing the
effect.
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Extracting the mouse from the

Figure2
A sound source is played and a
mouse is moving inside a
cardboard box.
indicated by a white circle.

image in Figure 2 using a program
of my own making, with the center
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Consideration®

Comparing the degree of relaxation of each sound source calculated from the
results of experiment (i),we can say that Weightless has no relaxing effect on the
mice because its value is too small. In addition, as the top three sound sources
were occupied by ASMR sound sources, we can say that ASMR had a relaxing
effect on the mice. Therefore, it can be considered that the placebo effect is not the
cause of ASMR ‘s relaxing effect on humans. Regarding the cause of the relaxing
effect of ASMR on mice, we considered that it was mainly due to the timbre and
volume of the sound sources. With regard to timbre, we aline the sound volume
of each sound source to a constant level and compare the waveforms which break
them down into their frequency components by using a Spectrum Analyzer.The
following are the results.

(ASMR)

oy

Natural sounds Soda water sounds Touching the microphone

{Comparison Weightless Classic

o - -

The waveform of ASMR can be seen to be rounded, with the volume increasing
around certain frequencies. In contrast, the waveforms of the comparative sound
source have a variety of loudness in each frequency band and are prominent.
Therefore, we considered that the roundedness of the waveform was the cause of
the relaxing effect. We also considered the sound source of carbonated water,which
has the highest degree of relaxation, from the perspective of sound volume.
The volume of carbonated water was about 85 dB, while the volume of other
sound sources was about 100 dB. If the 85 dB volume of the soda water alone is
responsible for the relaxing effect, then the same effect should be produced when
the other sound sources are all at the same volume. Based on this consideration,
Experiment(@ was conducted.
Experimental Method2
[l Qutline of Experiment

The volume of the Weightless sound source is adjusted to 85 dB and the degree
of relaxation was examined. We select Weightless because the degree of relaxation
in the normal state is equal to zero, and we can compare easily.
Result of Experiment )

Graph3 Volume Comparison

Graph4 Relaxation
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Consideration @ _° N

The results suggest that one factor alone, the loudness of the sound at 85 dB, is
not the cause of the relaxing effect. Therefore, the cause of the relaxing effect of
carbonated water on mice can be narrowed down to four factors. (1) The loudness
of the sound combined with other sound elements, such as the pitch or timbre of
the sound, produces a synergistic effect. () Tone is the cause. (®) The height
and timbre of the sound combine to produce a synergistic effect. (@) All three

elements of sound are combined to produce a synergistic effect. As a future
prospect, we would like to conduct the same experiment as Experiment (2 on
height, one of the three elements of sound, and further consider the cause of the
relaxation effect.
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ASMRIZ =T RICY Z vy 9 XRMBZ2RIZTT DO H
FEE TP SESE RAEYR 1F
EISKF HAZA EFRT PBMEN =T5 HIEEA

ASMR I~ RICZY 7 =
EEB AP EETR RABYH 14
BigkH HAEA EBRE BAEE STH HIEEA

ASMRIZ=V7 RICUZ Yy 9 RMBZRIZTTOH
REEITHESEYE RAEPR 15
BN HAZ A BEFRT EMEN =TS HIEEA

ASMRIEZ =2 RICY F vy 9 2R BEZRIFTOD

EERUVHPSETR MaBYH 1§ \
wEHRH wABA BERT BMEIE BTE HRIBEA
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Graph 4 relaxation
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