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ABSTRACT

Introduction: Nowadays, diseases related to memory decline are common. Memory decline can be related to
normal cognitive aging or Dementia. Autonomous Sensory Meridian Response (ASMR) has been proven to
increase the functional connectivity of some part of the brain that has a role in memory function. However, the
effect of ASMR among young adult population in Indonesia is not well understood. Methods: This research used a
quasi-experimental design of two parallel groups pre and post-test design. The participants were medical students
of Diponegoro University (n=30). The participants were then randomly allocated into two groups. Group 1 was
not given any treatment (n=15) and group 2 was given ASMR stimulation (n=15). ASMR stimulation was given by
watching 20 minutes of ASMR video from a laptop/handphone by using an earphone/headphone before the
participants went to sleep at night for 14 days. Short-term memory function was measured before and after
receiving the stimulus using the Scenery Picture Memory Test (SPMT). The data collected were then analyzed
using the Wilcoxon test and the Mann-Whitney U test. Results: In Group 1, the SPMT score before ASMR
stimulation was 18.9+1.81 and after was 19.5+2.03. In Group 2, the SPMT score before ASMR stimulation was
17.7£2.09 and after was 21.5+1.55. The SPMT pretest and post-test differences are higher in Group 2 than
Group 1 (p<0.001). Conclusion: ASMR stimulation can increase short-term memory.
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INTRODUCTION

Memory is the ability of individuals to store knowledge
obtained from the learning process to be recalled
in the future and is one of the aspects of human
cognitive function (1, 2). Memory function will be
gradually declining from the age 30 to 90 years old
for approximately 40% (3, 4). Besides that, memory
function is needed by young adults, especially college
students who are still actively using their brain to learn.
Sedentary lifestyle, a lifestyle adopted by a lot of people
nowadays, can impair our memory function and lead
to early degenerative disease, one of them is dementia
(5-7). There are 700 cases with an early-onset dementia
for every 100,000 individuals (8-12). These things have
caused many researchers to conduct a lot of research on
how to increase memory function.

Some parts of the brain that are estimated to be involved
in memory function are the hippocampus the medial
temporal lobe, the limbic system, the cerebellum,
prefrontal cortex especially the lateral and medial
prefrontal cortex, and other parts of the cerebral cortex
(2, 13). Besides that, the process of making memory
consists of three steps which are encoding, storage, and
retrieval (14).

Memory can be classified into different categories and
the most common classification used is short-term
memory and long-term memory. Short-term memory is
a memory that lasts from seconds to hours, has a limited
capacity of memory, and can only be retrieved in a short
time. New information will enter the short-term memory
and then it can either be easily forgotten or moved to
long-term memory through the consolidation process
(2, 15).

Autonomous  Sensory Meridian Response (ASMR)
is a sensory phenomenon from auditory and visual
triggers that can make people experiencing it to feel
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a tingling sensation that is spread across the skull
and down the back of the neck (16-18). Videos that
induce ASMR can be seen on Youtube. ASMR videos
usually use whispering sounds, personal attention, crisp
sounds (metallic foil, tapping of the fingers, etc), slow
movements like brushing hair, watching someone open
a package, drawing, or repetitive movement (16, 19).

Based on previous research, people who were given
ASMR videos have increased functional connectivity
of the occipital, frontal, and temporal region. Another
research using functional Magnetic Resonance Imaging
showed an increased brain activity at the medial
prefrontal cortex, nucleus accumbens, insula, and
the inferior frontal gyrus. This shows that there is a
possibility that ASMR can affect the memory function
since the medial prefrontal cortex has a role in memory
function (20, 21).

Knowing that there is a connection between ASMR and
the part of the brain that has a role in memory function,
research to prove the effect of ASMR on short-term
memory function is needed. Especially given the lack
of research regarding ASMR and the importance of
research to improve short term memory. The outcome
of this study is to prove that ASMR can increase short-
term memory function among young adult population
in Indonesia. This study provides information about
differences in short-term memory function before
and after given ASMR stimulation among young adult
population in Indonesia. Other than that, this study also
enhances our understanding about differences of short-
term memory function between the group that was given
ASMR stimulation with the group that was not given
ASMR stimulation among young adult population in
Indonesia.

MATERIALS AND METHODS

Research Design and Study Variables

This research used a quasi-experimental design of two
parallel groups pre and post-test design. It was held in the
Physiology Laboratorium of Diponegoro University. The
dependent variable of this research is ASMR stimulation
and the independent variable of this research is the
short-term memory function.

Participants

Participants were medical students of Diponegoro
University who were registered as active students from
Faculty of Medicine Diponegoro University, Semarang
academic year 2016, aged 18-23 years old, either male
or female, and willing to be a participant. Students that
had a history of brain injury, had a history of psychiatric
disorders, and had watched ASMR videos before were
excluded. Participants from the intervention group that
did not follow the procedure to watch ASMR video for
14 days were dropped out. Participants were selected by

purposive sampling. Based on the calculation of sample
size, the number of samples needed for each group was
15 people (22, 23). Total sample was 30 people because
there were two groups included in this research.

Tools and Materials

Tools that were used in this research were laptops or
smartphones and headphones/earphones. Materials
that were used in this research were ASMR videos,
Scenery Picture Memory Test (SPMT) sheets, participant
questionnaire, and informed consent papers.

Procedure

Data collection was firstly done by explaining the
research to the participants orally and using an
informed consent paper. Participants that had already
been given an explanation about the research and
had signed the informed consent paper were then
randomly allocated into two groups which were
the intervention group and the control group. The
intervention group was the group that was given ASMR
stimulation and the control group was the group that
was not given ASMR stimulation.

Memory function from both groups was measured
using the Scenery Picture Memory Test (SPMT) one day
before the intervention began. SPMT was done by giving
the participants a picture consisted of 23 objects that
were commonly used in daily life and the participants
were instructed to remember those objects in one
minute. After one minute, the researcher did the brief
digit forward test by asking the subject to repeat the
numbers that the researcher said. Brief digit forward test
was done four times with the first one was a 4 digits
number, 5 digits number, 6 digits number, and the last
was 7 digits number. After that, the participants were
asked to mention the objects they had seen before. The
total amount of objects that can be remembered and
mentioned by the participants will be the SPMT score
of the participants. The SPMT score of a participant is
categorized as a good memory function if the participant
can mention a minimum of 12 objects. The maximum
SPMT score is 23, according to the number of objects in
the picture (24).

ASMR stimulation was given by watching 20 minutes
of ASMR video that could be accessed by a link
that was given by the researcher to the participants
through online chats. The ASMR video could be watched
from a laptop/handphone by using an earphone/
headphone before going to sleep at 21.00 WIB for
14 days. At 21.30 WIB, the researcher followed up the
participants to make sure they had watched the
video that had been given. Below are the follow-up
questions that were given through online chats.

a. Have you watched the ASMR video?

b. What sound did you hear from the video?
The researcher then measured the short-term memory
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function again from both groups using the Scenery
Picture Memory Test (SPMT) on one day after the
intervention ended.

Ethics Approval

Prior to data collection, ethical approval was obtained
from the Medical Research Ethical Committee of Kariadi.
The Ethical Clearance of this research was No. 116/EC/
KEPK/FK-UNDIP/IV/2019.

Data Analysis

The data obtained were processed using a computer
program and firstly analyzed with Saphiro-Wilk
normality test. The hypothesis about differences in short-
term memory score before and after ASMR stimulation
was tested using the Willcoxon test because data was
not normally distributed. Furthermore, the hypothesis
about differences in short-term memory score between
intervention group and control group was tested using
the Mann-Whitney test because data were not normally
distributed. Data said to be significant if p<0,05.

RESULTS

Characteristic of the Participant

The study was held in May 2019. Participants consisted
of 30 students from the Department of Medicine,
Faculty of Medicine Diponegoro University academic
year 2016 that fulfilled the inclusion and exclusion
criteria.

There were 15 males and 15 females from the
30 participants of the research. The mean age of
the participants was 20.2+0.70 years old with the
youngest was 19 years old and the oldest was 22 years
old.

Table | showed that there were 15 participants in the
intervention group and there were 15 participants in the
control group. There were more females in the control
group than the intervention group. The mean age in the
intervention group was younger than the control group
but the differences were not significant (p=0.5; Mann-
Whitney U test). Both the intervention group and the
control group did not have participants with a history of
brain injury and/or history of psychiatric disorder.

SPMT Score Measurement Results

Table 1l showed that the SPMT pretest score in the
intervention group was 17.7+2.09 which was lower
than the control group which was 18.9+1.81. However,
the differences were not significant (p=0,1, Mann-
Whitney U test). SPMT post-test score in the intervention
group was 21.5+1.55 which was higher than the
control group which was 19.5+2.03. Mann-Whitney U
test showed that the differences in the post-test score
were significant (p=0.008) between the intervention
and control group.

Table I : Characteristic of the participant (n=30)

Group
Variables Intervention Control p
(n=15) (n=15)
Sex; n (%) 0.7*
- Male (n=15) 8 (53.33%) 7 (46.67%)
- Female (n=15) 7 (46.67%) 8(53.33%)
Age (years old) 20.1+0.70; 20.3+0.70; 0.5%*
20.0 20.0
(19-21) (19-22)
History of brain injury;
n (0/0)
- Yes 0 (0%) 0 (0%)
- No 15 (100%) 15 (100%)
History of psychiatric
disorder; n (%)
- Yes 0 (0%) 0 (0%)
- No 15 (100%) 15 (100%)
$The table shows Mean+Standard Deviations; Median (min-max)
*Chi-Square Test
**Mann-Whitney U Test
Table Il : SPMT score in the intervention and control group
Group
SPMT Score Intervention Control p**
(n=15) (n=15)
Pretest 17.7+2.09; 18.0 18.9+1.81; 19.0 0.1
(15-21) (16-22)
Post-test 21.5+1.55; 22.0 19.5+2.03; 20.0 0.008
(18-23) (16-23)
p* 0.001 0.06
Differences of 3.8+1.32; 4.0 0.7+1.18; 1.0 <0.001
Pretest and Post-
test score (2-6) (-2-2)

The table shows Means+Standard Deviation; Median (min-max)
*Wilcoxon Test

**Mann-Whitney U Test

Based on table I, there was a significant escalation of
SPMT score that was significant (p=0.001; Wilcoxon
test). In the control group, there was also an escalation of
SPMT score but it was not significant (p=0.06; Wilcoxon
test).

Fig. 1 showed a diagram of the SPMT score on pretest
and post-test in the control group and intervention
group. Figure 1 showed that the SPMT score in the
intervention group increased significantly (p=0,001) and
in the control group the SPMT score increased but it was
not significant (p=0,06).
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Fig. 1 : Diagram of SPMT score on pretest and post-test in the control
group (n=15) and intervention group (n=15)

DISCUSSION

Research results showed that there were significant
differences of short-term memory function between the
intervention group that was given ASMR stimulation
for 14 days with a duration of 20 minutes and the
control group that was not given ASMR stimulation.
The escalation from pretest to post-test score in the
intervention group was significant, while the escalation
from pretest to post-test score in the control group was
not significant.

Research results match with the major and minor
hypothesis that stated that ASMR stimulation can
increase short-term memory function that could be seen
from SPMT score after being given ASMR stimulation
that was higher than before ASMR stimulation. Besides
that, the SPMT score of the intervention group was
higher than the control group.

Short-term memory is a memory that lasts from seconds
to hours, has a limited capacity of memory, and can only
be retrieved in a short time. Some parts of the brain that
are estimated to be involved with memory function are
the hippocampus the medial temporal lobe, the limbic
system, the cerebellum, prefrontal cortex especially the
lateral and medial prefrontal cortex, and other parts of
the cerebral cortex (2, 15).

Autonomous Sensory Meridian Response (ASMR) is a
sensory phenomenon from auditory and visual triggers
that can make people experiencing it to feel a tingling
sensation spread across the skull and down the back of
the neck. ASMR can happen because of an auditory and
visual stimulation (16, 19, 25).

ASMR has many benefits. Based on previous research,
ASMR has been proven to increase the functional
connectivity from each part of the occipital, frontal,
and temporal region of the brain. Based on another
previous research using an fMRI, there was a significant
escalation of brain activity especially at the medial
prefrontal cortex, nucleus accumbens, insula, and the
inferior frontal gyrus. These showed that ASMR can
affect the memory function, especially because the
medial prefrontal cortex has a role in memory function
(13, 20, 21).

This research found that there was an increase in short-
term memory function in the group that was given ASMR
stimulation with a duration of 20 minutes for 14 days. It
could happen because when the participants were given
ASMR stimulation, there was an escalation of functional
connectivity and a significant escalation of brain activity
which one of them was the prefrontal cortex, especially
the medial prefrontal cortex that has a role in memory
function.

This research found that the group that was not given
ASMR stimulation for 14 days (control group) had an
increasing short-term memory function. Even though the
short-term memory increase was not significant, it could
happen because of various factors. Some of the factors
were nutrition or activity outside the ASMR stimulation
that the researcher couldn’t control.(22, 26, 27) Besides
that, the increase in short-term memory in the control
group that was not significant could also happen because
of the consolidation process from short-term memory
into long-term memory of some of the objects that the
participants looked from the picture on the SPMT sheet
because the picture that was used for SPMT testing on
pretest was the same as in the post-test (2, 15).

Limitation in this research is that the authors couldn’t
control all activity of the participants. Activities that
the authors couldn’t control and could be confounding
factors were activities that increase stress, nutritional
intake, and other activities that could affect the short-
term memory function.

CONCLUSION

The SPMT score after being given ASMR stimulation
is higher than before being given ASMR stimulation
among young adult population in Indonesia. Besides
that, the SPMT score of the group that was given
ASMR stimulation is higher than the group that was
not given ASMR stimulation among young adult
population in Indonesia. Therefore, we can conclude
that ASMR stimulation can increase short-term
memory function among young adult population in
Indonesia.
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Further research is needed on the effect of ASMR
stimulation to short-term memory function by varying
the duration of intervention and with a longer time
range of intervention to know the effective duration and
time to get an optimal increase on short-term memory
function. Besides that, further comparison research is
needed between the effect of ASMR stimulation with
other dependent variables (listening to music, doing
aerobic exercises, etc) to short-term memory function.
By doing so, the researcher can compare and discover
which intervention will increase short-term memory
function best.
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