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Abstract
Aim: To summarize the ASMR intervention studies and 
the approaches to examine objective parameters and 
potential benefits. Materials and Methods: A search 
strategy was performed in Scopus, Web of Science, 
MEDLINE, EMBASE, and Google Scholar following the 
PRISMA statements and was registered in PROSPERO 
(CRD42021228070). Studies in which ASMR intervention 
was included or compared with controls were selected. 
Results: twenty-eight studies (27 healthy and 1 depres-
sion participants) were included. Many studies have in-
complete data. Specific  patterns of MRI and EEG com-

ponents were found. Specifically, nucleus accumbens, 
dorsal anterior cingulate gyrus, insula, and inferior fron-
tal gyrus, decreased functional connectivity between the 
dorsolateral prefrontal cortex (dlPFC) and posterior cin-
gulate cortex (PCC), diminished connectivity in the left 
precuneus, default mode network (DMN) with reduced 
functional connectivity. In EEG the results vary among 
increased alpha power in the left frontal, left parietal, 
and right parietal, and near the precuneus; an increase 
in gamma power in sensorimotor regions, a declined del-
ta band power in the right frontal region, a decreased 
alpha power in occipital, while alpha and gamma power 
increased in the central areas. Conclusion: This review 
attempts to understand the designs and future implica-
tions of a novel therapeutic tool. The inconsistency of 
the ASMR intervention and control design, the various 
questionnaires assessing the condition, the contrasting 
risk of bias among studies, the lack of ethnic diversity of 
the participants, and the mostly subjective self-reported 
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sensations, made this systematic review highly hetero-
geneous. This, in turn, impacts the generalization of the 
benefits and neurological components. 

Copyright © 2025 KBCSM, Zagreb 
e-mail: apr.kbcsm@gmail.com • www.http://apr.kbcsm.hr

Introduction

The Autonomous Sensory Meridian Response 
(ASMR) is a relatively recent unscientific term defined by 
Jennifer Allen [1]. The online community has increased 
since 2007, and currently, there are plenty of  ASMR so-
cial network sites [2,3]. It describes a characteristic and 
atypical multisensory condition in response to “sensory 
triggers” (specific auditory, visual stimuli (virtual or real), 
tactile, or olfactory) [1]. The most common response is 
a pleasant tingling sensation (frisson) which causes posi-
tive feelings and relaxation, and may last minutes after 
the stimuli (1,4-6). Another kind of  synesthesia associ-
ated with this response is an involuntary sensation be-
ginning from the head and neck region and spreading 
downwards to the back, arms, and legs. Common trig-
gers include whispers, soft speaking, tapping, scratching, 
slow hand movements, and personal attention [7]. They 
share standard features such as low voice volume, cyclic 
sounds, or actions and may include layered sounds or 
visuals [6,8,9]. The response may be self-modulated ac-
cording to the triggers’ intensity, the stimuli type, and 
individual preferences and is influenced mainly by the 
environment [1,4,7,8]. Although studies have shown 
ASMR may be induced in a laboratory setting [10]. How-
ever, a notable remark about ASMR is that not everyone 
can experience it [7,10-12]. 

Several studies describe ASMR as a complex event 
with a distinct physiological profile and psychosocial 
component. Authors have devotedly attempted to link 
this subjective sensory phenomenon based on theoreti-
cal data and its potential therapeutic benefits [8,13]. The 
attempts have included correlating ASMR and personal-
ity types or moods and indicating personality differenc-
es between ASMR experiencers and controls [1,3,7,14]. 
The physiological approaches have studied the effects 
of  blood pressure, heart rate, pupil diameter and skin 
conductance [7,11,15-19]. Neuroimaging studies have 
associated assumed regions of  interest, indicating in-
creased or decreased activity in different brain areas 
with ASMR stimuli and between controls and ASMR 
subjects [12,20,21] or ASMR subjects only [5,12,20-22]. 
However, a significant limitation has been developing a 
measurement instrument to assess the stimuli and the 
response [23]. The ambiguous definition and the physi-
ological and psychological approaches of  the param-
eters are heterogeneous and have not been thoroughly 

described [18]. Thus the inaccurate interpretation of  its 
underlying objective physiological mechanisms [8]. Simi-
larly, the prevalence and inducing/ending settings of  the 
sensations among the general population remain un-
specified [8,12,18]. 

Despite the skepticism, even about the existence of  
ASMR, its closeness to a placebo effect has encouraged 
its practice as a stress-reduction technique [24,25]. While 
ASMR is linked to placebo and expectancy effects, other 
articles offer evidence of  the opposite, increasing the 
interest among patients with severe physical and affec-
tive disorders [26,27]. The previous studies showed that 
many participants report frisson sensations and a calm-
ing, emotionally positive feeling [7]. ASMR experienc-
ers frequently engage with ASMR media for relaxation, 
stress, depression and anxiety reduction, pain manage-
ment, and sleep induction [3,8,9]. Offering temporary 
aid to individuals with those disorders [8]. 

This systematic review aims to revise the intervention 
in ASMR studies focusing on objective measurements 
such as vital signs, MRI assessment, electroencephalog-
raphy (EEG), or benefits for the individuals who engage 
in ASMR compared to controls.

Materials and Methods

The study was reviewed and approved by the University’s 
Ethics and Research Committees with the registration number 
RV21-005. The study was also registered in the International 
Prospective Register of  Systematic Reviews (PROSPERO) with 
the registration number CRD42021228070. The study is re-
ported in accordance with the Preferred Reporting Items for 
Reviews and Meta-Analysis (PRISMA) [28].

Data sources and search strategy 

An experienced librarian helped us design and conduct the 
search strategy. We searched the following electronic databases 
from their inception to December 2022: Scopus, Web of  Sci-
ence, MEDLINE, and EMBASE. We also searched for grey 
literature on Google Scholar. We complemented the initial strat-
egy by screening the reference lists from the selected studies 
to identify any potentially relevant studies that may have been 
missed and contacting experts in the field to determine any un-
published or in-progress eligible studies.

Study selection process

Study selection took place in two phases (title/abstract and 
full-text screening). Studies that met all the following criteria 
were included in this review: (1) observational studies (cohorts 
and case reports) contemplating ASMR intervention for ex-
periencers and/or controls; (2) reported psychological, physi-
ological, imaging examinations, or EEG (3) reported in English. 
Through each phase of  the review, two reviewers worked inde-
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pendently and in duplicate to assess the eligibility of  the stud-
ies. Chance-adjusted inter-rater agreement was assessed at each 
phase using the Kappa statistic. Before each screening phase, 
a pilot test with a random sample of  studies from the search 
strategy results was performed to standardize the reviewers’ cri-
terion. All disagreements between reviewers at each screening 
phase were solved by consensus and if  needed, by a discus-
sion with an independent reviewer. The disagreements were dis-
cussed, and criteria were adapted as necessary. The pilot test was 
repeated until a Kappa index of  (> 0.70) was reached. In the 
first phase, the title and abstract of  all the studies obtained from 
the search strategy were screened, and reviewers selected the 
eligible articles based on the inclusion criteria. Discordant deci-
sions passed to the full-text phase during this phase to achieve a 
highly sensitive selection. Eligibility was then assessed through 
a full-text screening. Disagreements between the reviewers dur-
ing this second phase were resolved by consensus, and if  it was 
not achieved, a third reviewer arbitrated the evaluation. Dur-
ing the process, we documented the number of  included and 
excluded articles and the reasons for the exclusion (Figure 1).

Data management

All search results were uploaded to EndNote X8 for de-
duplication. The resulting studies were uploaded to Distiller 
Systematic Review (DSR) software for both titles/abstract and 
full-text screening. All results from the search strategy were 
documented per database before and after de-duplication. 

Data collection process 

Two independent reviewers working in duplicate collected 
data for all eligible articles using standardized data extraction 
forms in Microsoft Excel (Version 16, Microsoft Corporation, 
Redmon, WA, USA). We gathered information regarding the au-
thors’ information, year of  publication, types of  interventions, 
either ASMR condition or ASMR intervention, control condi-
tion or intervention, baseline characteristics of  patients, inclu-
sion criteria, exclusion criteria, lost patients, conclusion, and the 
operational ASMR definition. Disagreements were resolved by 
consensus, and if  an agreement was not reached, an additional 
reviewer reviewed data extraction and resolved conflicts. Before 
this process, the two reviewers conducted a pilot test working 
independently and in duplicate. Disagreements were resolved 
by consensus, and if  an agreement was not reached, a third re-
viewer made the final decision. Feedback about any suggested 
adjustments was given by the reviewers, and if  necessary, they 
were applied to the preliminary extraction form.

Missing data

If  important data for our outcomes was missing or unclear, 
the corresponding author was contacted via e-mail to clarify the 
situation. If  they did not respond in a 10-day lapse, a second 
e-mail was sent with the same 10-day lapse for a response. If  
nonrespondent the data or article were excluded from the sta-
tistical analysis. 

Risk of bias in individual studies

Two reviewers working independently and in duplicate eval-
uated the risk of  bias (ROB) from the studies using Cochrane’s 
ROBINS-I tool for the quasi-RCTs and observational studies 
and the tool by Murad and associates [29]. Methodological qual-
ity and synthesis of  case series and case reports, and the Ana-
tomical Quality Assurance (AQUA) checklist to assess the RMI 
studies [30]. The AQUA tool was not designed to evaluate the 
quality of  anatomical studies. However, the authors decided it 
was helpful to evaluate each MRI study. Any disagreement dur-
ing this process was resolved by consensus or, if  not achieved, 
by a third reviewer’s arbitration.

Data Synthesis

The studies included were described as a narrative synthesis 
in a table including setting, sample size, population characteris-
tics, description of  the intervention, study groups, type of  out-
comes, and the level of  risk of  bias.  

We extracted the included studies’ data and organized it 
in tables. The heterogeneity of  the included studies used dif-
ferent estimates, definitions, settings, psychological tests, MRI 
techniques, physiological evaluation, and statistical analyses to 
report their results. Therefore, it was impractical to transform 
the data into a single effect measure or perform a meta-analysis. 

Outcome measures

Because of  the nature of  the study, the primary outcome 
was a qualitative synthesis of  the information, performing a de-
scription of  the study design, year, country, operational defini-
tion of  ASMR, participants’ demographical characteristics, in-
clusion and exclusion criteria, percentage of  loss subjects and 
conclusions (Table 1). Tables 5 and 6 describe the MRI tech-
nique, coordinates, studied regions of  interest, the moment of  
the MRI, Hemisphere, Region, Structure, Brodmann area, axis 
(x, y, z), cluster size, T, and p-value. Tables 2 and 3 show these 
MRI studies’ methods and coordinate templates. The physio-
logical studies are described with blood pressure and pulse for 
the ASMR and control individuals (before and after the ASMR 
stimuli). The studies regarding electroencephalogram (EEG) 
approaches were summarized in power, the pupil diameter stud-
ies in millimeters for ASMR and controls (control vs ASMR 
videos), skin conductance in micro siemens (mS) for ASMR and 
controls (baseline and stimuli), and tingles frequency, location, 
and duration for ASMR and controls.

Results

Study selection 

The literature search yielded 28 studies. Finally, 28 
non-randomized studies of  interventions reported the 
effects of  ASMR (auditory, visual, or audiovisual inter-
ventions) for ASMR or non-ASMR-aware subjects (Fig-
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ure 1). One case report and six magnetic resonance im-
aging studies were included in this systematic review. 
Details of  the interventions, participants’ character-
istics and criteria admission, conclusions, and ASMR 
definition are reported for each study and can be found 

in Table 1. Meta-analysis was not possible due to the 
substantial heterogeneity among the included studies, 
particularly in terms of  the unclear ASMR status and 
definition, type of  interventions, and characteristics of  
patients. 

Figure 1.  PRISMA flow diagram
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Study characteristics 

There was a sustainable level of  agreement between 
reviewers in the title & abstract screening phase (k = 0.72) 
and full-text phase (k = 0.86). A total of  (n = 1457) stud-
ies were identified and screened in the initial search strat-
egy; whereas (n = 198) were screened for full-text screen-
ing. After both screening phases, (n = 28) studies were 
included for the qualitative and quantitative synthesis. The 
summarized data from these studies are provided in Table 
1 and Table 2. Exclusion reasons are documented in Table 
1, considering extreme scores on study variables, partici-
pants did not report tingles during the interventions and 
technical malfunctions (6,7,16,18,31-34). Across all stud-
ies, no conflicts of  interest were observed. 

Description of the participants

All the studies evaluated ASMR as an intervention 
in healthy participants (either students or community 

Table 2.  Non-intervention MRI studies 

Authors, year MRI Technique and Field strength scanner Coordinates template

Smith, 2016 3-T BrainVoyager QX 2.8.4 Tailarach

Smith, 2019 3-T anatomical scan: magnetization-prepared rapid-gradient-echo  
(MP-RAGE) sequence

Tailarach

Smith, 2020 3-T TRIO. 7-minute resting-state functional Structural MRI scan MNI

Smith, 2022 Functional MRI.
Six 5-min fMRI runs (60-s fixation cross followed by a 4-min video)

NR

NR - not reported

volunteers), except for one in which subjects with de-
pression and/or insomnia were studied [34]. Sixteen 
studies did not provide stated inclusion and exclusion 
criteria. Five studies did not clearly state the operation-
al ASMR definition to group participants, but most of  
them utilized the description by Barratt and associtaes 
2015 [8].

Functional Magnetic Resonance Imaging (fMRI) studies

Seven studies evaluated MRI in healthy participants. 
We separated the described tables into interventional and 
non-intervention studies. Three of  them did not assess 
the intervention of  ASMR stimuli before the scan (two 
utilized the Tailarach coordinates system, and the other 
utilized MNI) (Table 3). The remaining four imaging stud-
ies evaluated the MRI during ASMR stimuli, two with low 
ROB and two with moderate ROB (3 utilized MNI and 
only one utilized Tailarach coordinates) (Table 4). 

Table 3. Intervention MRI studies 

Authors, year MRI Technique and Field strength scanner Coordinates template

Smithe et al., 
2019

3-Tesla Siemens TRIO MRI scanner  T1-weighted gradient-echo images using a 
magnetization-prepared rapid-gradient-echo sequence

Tailarach

Lee et al., 2020 3T, T1-weighted sequence. CONN toolbox. Head movements were corrected. 
ART. 5-min resting-state fMRI scan AND participants underwent ASMR task in 
the MRI scanner

Montreal Neurological 
Institute. 
(Gaussian kernel was 
applied to the normal-
ized images.)

Lochte et al., 
2020

3 T, T1-weighted imaging, functional images T2 Montreal Neurological 
Institute

Sakurai et al., 
2021

3 Tesla MRI system (Canon Vantage Galan. Statistical Parametric Mapping 12) Montreal Neurological 
Institute

R – Right; L – left; NR - not reported.



Arch Psychiatry Res 2025;61:5-24 Ortega-Balderas, Ramos-Delgado, Alvarez-Villalobos, Garza-Pineda, 
Gutierrez-de-la-O, Garza-Castro, Quiroz-Perales, Guzman-Lopez,  

Elizondo-Omaña, Quiroga-Garza

18

The studies’ brain activity was measured using fMRI. 
Although fMRI may measure individual differences, 
best suited to detect dynamic states. It can detect spe-
cific brain states when the subject is engaged in attention 
tasks or experiencing painv [35]. Lochte and associates 
2018 found that the experience of  ASMR is associated 
with activity in the nucleus accumbens, dorsal anterior 
cingulate gyrus, insula, and inferior frontal gyrus [5]. Lee 
and associates 2020 utilized the Multi-Affect Indicator 
(MAI) and performed a correlation analysis between the 
functional connectivity and individual scores for the af-
fective state [22]. They also corrected confounding fac-
tors (subject movement, pulse, breathing, and parame-
ters related to task effects). They evaluated clusters and 
found that the connectivity strength involved in visual 
information was negatively correlated with the behav-
ior score. Also, ASMR can be associated with decreased 
functional connectivity between the dorsolateral pre-
frontal cortex (dlPFC) and posterior cingulate cortex 
(PCC) compared to the resting state. Smith and associ-
ates 2019 determined that control participants showed 
greater connectivity than ASMR participants in the left 
precuneus, while the medial prefrontal cortex, posterior 
inferior parietal lobule, angular gyrus, posterior cingulate 
cortex, and precuneus (default mode network, DMN) of  
ASMR individuals appeared to have reduced functional 
connectivity [21]. 

Physiological parameters 

Three studies have undergone acoustic analysis (two 
have high ROB, and one was omitted in the analysis) 
[11,15,36]. Ahn and associatesstudied acoustic analysis 
of  two different sounds, fallen leaves and reed wind, and 
their effects on vital human signs [11]. They included 
time-domain analysis, spectrogram analysis, and spec-
trum analysis, determining ASMR is commonly elic-
ited by low-frequency, repetitive, stimulating, complex 
sounds, and detail-focused, slow-paced visual stimuli 
[11,15]. Koumura and associates 2020 examined the 
amplitude, spectral centroid, spectral bandwidth, and 
instantaneous roughness of  ASMR stimuli. They de-
termined auditory stimuli with more significant sound-
pressure levels, soft sounds, and dark timbre were fris-
son triggers. Even though they utilized ASMR stimuli 
in a naïve population, they named the response frisson, 
defining it as tingling sensations related to sounds and 
positive or negative emotions [36]. The frisson estimate 
also correlated with the Profile of  Mood States (POMS) 
Tension-Anxiety, implying subjects with anxiety-prone 
to frisson. 

Five studies have assessed vital signs during the stim-
ulus (3 with moderate ROB and 2 with serious ROB). 
Ahn and associates (2020) measured blood pressure 
and pulse using EX’s EASY X 800 equipment at base-
line and ten minutes later while listening to the audio 

Table 4. Physiological Assessment Studies 

Authors, Country,
Year

Sample 
(n)

Blood pressure 
before

Blood pressure  
after

Control group pulse 
before

Control group pulse 
after

Ahn et al.,
South Korea,
2019

HPB: 163/117 HBP: 157/99 HBP: 91 HBP: 83
1 NBP: 130/79 NBP: 129/82 NBP: 78 NBP: 71

LBP 102/69 LBP: 117/75 LBP: 57 LBP: 62
Poerio et al.,
United Kingdom,
2019

55 NR NR 75.91 ± 13.27 71.74 ± 12.58

Ahn et al.,
South Korea,
2020

HBP: 147/110 HBP: 132/92 HBP: 118 HBP: 105
1 NBP: 135/93 NBP 128/85 NBP: 93 NBP: 78

LBP: 83/58 LBP 115/75 LBP: 42 LBP: 62
Paszkiel et al.,
Poland,
2020

9 111.78  ± 
1.79/69.11 ± 5.6

111.00 ± 1.50/ 
67.33 ±6.12 64.22 ± 5.09 61.33 ± 3.71

Idayati et al.,
Indonesia,
2021

30 115.33/ 75.63 113.57/ 66.90 78.03 ± 10.549 74.27 ± 12.230

Measurements described in systolic/diastolic blood pressure in mmHg and pulse in beats per minute with mean ± standard 
deviation. HBP - high blood pressure subject; NBP - normal blood pressure subject; LBP - low blood pressure subject; NR - 
not reported
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stimuli of  stepping on fallen leaves and in another study 
using reed sounds with headphones [11,15]. These stud-
ies did not measure these parameters at different times. 
Both agreed that these sounds lower the blood pressure 
and pulse levels in hypertensive and normal subjects and 
normalize low blood pressure subjects. However, they 
did not perform a comparative test to show these fig-
ures’ significance. They affirmed this could be used as 
a treatment therapy and did not focus on long-term ef-
fects nor describe the hypertensive stages according to 
the guidelines. And low blood pressure is not included 
in the blood pressure categories of  the American Heart 
Association [37]. The authors suggest these sounds may 
aid people in normalizing blood pressure levels. Emerg-
ing meta-analyses evaluating alternative interventions 
have shown positive effects of  proposal therapeutic mu-
sic on mood disorders and postoperative recovery. This 
could represent a low-cost intervention without signif-
icant side effects and favorable blood pressure results 
[26]. Paszkiel and associates tested different stimuli [17]. 
They measure how fast one can relax given the baseline 
state and call these measurements the “CBA ratio.” Ac-
cording to their study, the magnitude of  the alpha waves 
shows ASMR sounds and relaxing music are better for 
the subjects’ relaxation. Also, the most significant influ-
ence on the individual ability to relax can be attributed 
to ASMR sounds and relaxing sounds. A different situ-
ation happened with the heart frequency, as soothing 
sounds or no stimulation were able to lower the heart 
rate. All studies appeared to show lower blood pressure 
after the ASMR stimuli were used. Poerio and associates 
2018 performed two experiments [7]. They observed 
more significant reductions in heart rate and an increase 
in skin conductance of  ASMR participants after watch-
ing ASMR videos compared to non-experiencers. 

Two studies have experimentally assessed pupillom-
etry [18,19]. Valtakari and associates used an ASMR and 
a control video (ASMR video with removed audio) in 
counterbalanced order. They measured pupil diameter, 
the number of  tingling sensations, and the total dura-
tion. They controlled for light exposure sensations. They 
obtained that ASMR subjects, controls, and the unsure 
group showed significantly greater pupil diameter during 
the ASMR video, probably accounting for those stimuli 
increasing pupil diameter. Pupil diameter was also signifi-
cantly greater during reported tingling sensations. How-
ever, ASMR and unsure participants reported significantly 
longer tingle duration for the ASMR video than the con-
trol video, but this did not happen with control subjects. 

EEG Studies 

Five studies assessed EEG with participants while lis-
tening to ASMR or other non-ASMR stimuli. Three of  

them with low ROB, and two with moderate ROB. The 
data demonstrates the self-reported sensory and emo-
tional changes during ASMR are associated with measur-
able changes in neural activity [38].

Paszkiel and associates determined the CBA ratio for 
the alpha waves’ magnitude, suggesting that the most 
considerable influence on the subject’s ability to relax can 
be attributed to ASMR sounds and relaxing music [17]. 
Fredborg and associates determined EEG time-frequency 
power during ASMR stimuli and non-ASMR experienc-
ers [38]. Their EEG results found significantly increased 
alpha power in the left frontal, left parietal, right parietal, 
and near the precuneus regions during audio-only ASMR 
stimuli. At the same time, for control participants, there 
was a decrease in alpha power in the broad frontal (p = 
0.036), right medial frontal (p = 0.013), left medial fron-
tal, and precuneus. There was a significant increase near 
the precuneus in ASMR experiencers for ASMR video 
trials, while there were no differences in control partici-
pants. There were no significant increases in ASMR audio 
or video for any group for gamma power. But when com-
paring ASMR audio versus non-ASMR audio, ASMR ex-
periencers showed a significant increase in gamma power 
in sensorimotor regions. The case report by Seifzadeh and 
associates 2021 found a declined delta band power in the 
right frontal region. It also decreased alpha power in oc-
cipital post-ASMR stimuli, while alpha and gamma power 
increased in the central areas.

Ohta and associates 2021 assessed EEGs during 
resting and performing mental tasks with and without 
applying ASMR. All subjects showed the lowest alpha-
band activity during the cognitive functions and signifi-
cantly the highest beta-band activity. When using ASMR 
sounds during the mental task, the level of  alpha-band 
activity returned to the resting condition. While when 
applying ASMR in the resting state, there was a signifi-
cantly higher alpha-band activity than without ASMR. 
Koo and associates 2021 assessed EEG during resting 
and a video-watching section of  ASMR versus Korean 
show videos. They determined that ASMR is a low-
arousal stimulus. In the non-ASMR videos, delta waves 
increased in the frontal and central regions, and gamma 
waves decreased in the occipital region. In ASMR, delta 
waves fell in the frontal and central areas, and gamma in 
the occipital regions increased. The alpha power was not 
measured. 

Risk of Bias Assessments 

The ROBINS-I tool was used to determine ROB. 
Overall there was serious ROB in 3 studies, moderate in 
13 studies, and low in 6 studies (Table 5). 

We used the Methodological quality and synthesis of  
case series and case report results, obtaining a low risk 
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Table 5.  Risk of  bias assessment: ROBINS-I

Author
Year Confounding

Selection of  
participants

Classification 
of   

interventions

Deviations 
from  

intended  
interventions

Missing 
data

Measurement 
of  outcomes

Selection 
of  the 

reported 
results Overall

Cash, 2018 Moderate Serious Moderate Low Low Moderate Low Moderate
Lochte, 
2018

Low Serious Moderate Low Low Moderate Low Moderate

Poerio, 
2018

Moderate Serious Moderate Low Low Moderate Low Moderate

Ahn, 2019 Serious Low Moderate Low Critical Critical Low Serious
Smith, 2019 Moderate Serious Moderate Low Low Moderate Low Moderate
Valtakari, 
2019

Low Serious Moderate Low Moderate Moderate Low Moderate

Ahn, 2020 Serious Low Moderate Low Critical Critical Low Serious
Hardian, 
2020

Moderate Low Low Low Low Moderate Low Low

Lee, 2020 Low Low Low Low Low Low Moderate Low
Paszkiel, 
2020

Moderate Low Moderate Low Low Low Low Moderate

Wang, 2020 Moderate Serious Moderate Low Low Moderate Low Moderate
Fredborg, 
2021

Moderate Low Moderate Low Moderate Moderate Moderate Moderate

Idayati, 
2021

Serious Low Low Low Low Low Low Moderate

Koo, 2021 Moderate Low Low Low Low Low Low Low
Lindfors, 
2021

Serious Serious Moderate Low Moderate Moderate Serious Serious

Maniago, 
2021

Moderate Moderate Low Low Low Low Low Low

Ohta, 2021 Moderate Low Low Low Low Low Low Low
Pedrini, 
2021

Moderate Serious Moderate Low Low Moderate Moderate Moderate

Sakurai, 
2021

Low Low Moderate Low Low Low Low Low

Tada, 2021 Low Serious Moderate Low Moderate Moderate Low Moderate
Wiggs, 
2021

Low Moderate Moderate Low Moderate Moderate Low Moderate

Yusaira, 
2021

Serious Low Low Low Low Moderate Low Moderate

Eid, 2022 Moderate Serious Moderate Low Low Moderate Low Moderate
Engelbregt, 
2022

Low Low Low Low Low Low Low Low

Swart, 2022 Moderate Serious Moderate Low Low Moderate Low Moderate
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of  bias for the only case report study. However, there 
are remaining challenges when describing the ROB for 
questions such as the dose-response effect or the dura-
tion of  follow-up. 

The Anatomical Quality Assurance (AQUA) check-
list was used to assess ROB in MRI studies (Table 6) 
[39]. The use of  “unclear risk of  bias” was used main-
ly for the question of  Domain 1: Was (Were) the cho-
sen subject sample(s) and sample size appropriate for 
the objective(s) of  the study? This is because, currently, 
there is no standardized way of  measuring ASMR expe-
rience, and there might be inaccuracies within the cat-
egorization of  the subjects [34]. Also, it was used when 
there was insufficient data to classify it and when there 
were concerns regarding reporting data, and it could not 
be agreed whether it was a high or low risk of  bias. The 
risk of  bias was unclear in all studies’ domain 3 (meth-
odology), as no study included appropriate measures 
taken to reduce inter-and intra-observer variability. Only 
three studies explicitly indicated the experience of  the 
individual(s) performing each part of  the study. This 
section is considered one of  the most important to vali-
date an anatomical study [40]. The risk of  bias in Do-
main 5 of  reporting the results was low in two studies, as 
they stated the confounding factors of  the study. 

Discussion

This systematic review demonstrated the high het-
erogeneity in the ASMR intervention methodology with 
associated improvements in participants’ well-being, 
with varying strengths of  evidence to support their use. 
In particular, the use of  ASMR stimuli was associated 
with the normalization of  blood pressure and pulse, ac-

tivation and deactivation of  specific brain areas, and im-
proved well-being in the ASMR experiencers or ASMR 
interventions. In contrast, the evidence for ASMR non-
experiencers was not robust. 

The ASMR is a complex emotional phenomenon 
with a statistically significant biological profile that is 
still relatively ambiguous and without defined criteria 
[7]. In 2010, the ASMR term was coined, describing a 
component of  sensations. The autonomous feeling as-
sumes that individuals have no control over feeling it, 
the sensory response, and the “meridian” because it oc-
curs in the center of  the body [34]. While the defini-
tion of  ASMR is nuanced, certain qualities appear to be 
universal to the phenomenon. The sensation has been 
repeatedly reported to present a calmness or sleepiness, 
involving pleasurable tingling sensations, often radiating 
down the midline to the rest of  the body [7,8,41,42]. 
Calmness itself  would not be appropriately considered 
ASMR. However, this could be a typical description of  
ASMR, which could be further refined as there are no 
objective criteria to define a “real” response [34]. As a 
result, stress management approaches have become es-
sential for preventing stress-related health problems and 
accomplishing psychological well-being [22]. Another 
problem could arise from synesthesia and frisson, ex-
amples of  atypical multimodal experiences [2,43]. How-
ever, some characteristics make ASMR distinct from 
these two. First, the stimuli often referred to as “ASMR 
triggers” typically consist of  socially intimate acts (e.g., 
watching someone apply make-up), whispering, and/or 
repetitive sounds [1,8,21]. People new to it will have a 
hard time distinguishing whether they have experienced 
it. Another reason could be the inherent indecisiveness 
of  participants who are prone to categorize themselves 
as unsure when there is an option. To avoid such am-

Table 6.  Risk of  bias assessment: AQUA Checklist for MRI studies

Author, year Domain 1 Domain 2 Domain 3 Domain 4 Domain 5

Smith et al., 2016 Unclear Low Unclear Low Low
Lochte et al., 2018 Unclear Low Unclear Low High
Smith et al., 2019 Unclear Low Unclear Low High
Smith et al. , 2019 Unclear Low Unclear Low High
Lee et al., 2020 Unclear Low Unclear Low Low
Smith et al., 2020 Unclear Low Unclear Low High
Sakurai et al., 2021 Unclear Low Unclear Low High
Smith et al. , 2022 Unclear Low Unclear Low Low

Domain 1 - Objectives and subject characteristics; Domain 2 - Study design; Domain 3 - Methodology characterization; Do-
main 4 - Descriptive anatomy; Domain 5 - Reporting of  results
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bivalent attitudes towards the ASMR experience, future 
research needs to find ways to define the criteria for 
ASMR more clearly [18]. 

The definition used by most of  the authors originat-
ed by Barratt and associates 2015. However, the authors 
used different meanings throughout the included studies 
to explain ASMR. Some studies defined the presence of  
ASMR as confirmed by having participants view videos 
created to elicit ASMR responses in the presence of  the 
investigators. They confirmed the responses with tin-
gling sensations [8]. Other studies included participants 
who were recruited via ASMR network groups. There-
fore, the subjects would be aware of  how this phenom-
enon is described [9]. Websites and YouTube channels 
are dedicated to ASMR, which exposes more people to 
it. There could also be a misunderstanding of  the name 
as other authors refer to ASMR for allocation of  scarce 
medical resources, age-standardized mortality rate, age-
specific mortality rates, or Amélioration du service med-
ical rendu. But without a universal definition, it would be 
complicated to contribute to this topic’s further research 
significantly. 

Limitation include the lack of  ethnic diversity in 
studies. Major depressive disorder (MDD) prevalence 
slightly varies among ethnic groups, eliminating health 
inequality by ethnicity, sexual orientation, and gender is a 
priority [44,45]. It would be also relevant to study wheth-
er this is helpful in participants with diseases such as in-
somnia or depression [34,46]. As for the gender, most 
studies recruited women, and took this gap as a possible 
gender effect for further evaluation [47]. However, stud-
ies have found that age and gender seem not to influ-
ence depression biomarkers [48,49]. Another concern is 
the need for validity and homogeneity of  the methods, 
participants’ characteristics, and interventions. By utiliz-
ing the same environmental conditions, video and au-
dio resolution, volume, use of  headphones, and dividing 
the interventions into audio, audiovisual and visual only. 
Another challenge is advancing racial justice in mental 
health research while addressing the prevalent issue of  
limited access to evidence-based treatments for patients 
with mental health disorders [50,51]. Insufficient data 
exists to determine the effects or efficacy of  evidence-
based ASMR programs for minority populations.

Resting-state functional magnetic resonance imaging 
(rs-fMRI) is a tool widely used in brain function assess-
ment [52]. Functional neuroimaging studies showed ab-
normal functional connectivity in patients with MDD 
[52]. Other studies showed current depression severity 
to be strongly predicted by greater activity and greater 
positive functional connectivity among the central exec-
utive network (CEN), DMN, and salience network (SN) 
while performing working memory and emotional regu-

lation tasks [53]. However, the results of  the included 
studies were inconsistent. The inconsistencies may be 
due to small samples or different data analysis methods 
used in fMRI. Future studies could include more resting 
state networks, similar to Liu and associates comparing 
subjects with MDD and controls [52]. 

The eye-tracking-based methods reliably evaluate 
psychometric properties. However, using eye tracking 
minimized the confounding motor element, as no motor 
responses are needed to assess attention [52]. MRI stud-
ies have also shown activation in motor areas. Does this 
mean that it has to do with sensory and motor nerves?

While we consider the previous research studies re-
markable, trying to unveil this potential therapeutic tool 
cannot be obtain until more evidence is gathered in a 
strict, well planned, methodological process that is stan-
dardized for ASMR. This would better understand in-
dividual and complex differences in the ability to expe-
rience emotional phenomena and the potential positive 
effects [7]. This new knowledge could reap valuable re-
wards regarding mental health when maintaining a thor-
ough assessment with a multidisciplinary team to study 
the core properties. And it could also lead to practical, 
reachable, and cost-effective interventions to improve 
mental health. 

In conclusion, several studies have important ROB. 
The heterogeneity of  their ASMR definition, partici-
pants, methods, and outcomes measurements make it 
difficult to compare. However, possible benefits include 
relaxation and stress reduction, promoting calmness 
and emotional well-being. Improved sleep quality, pain 
management, mindfulness aid, and enhanced cognitive 
functions. Thus, it can be a tool for regulating emotions 
and stress responses. While the mentioned benefits have 
been reported in the research papers, it is important to 
note that individual experiences of  ASMR can vary sig-
nificantly. More research is still needed to understand 
the underlying mechanisms and to explore the potential 
therapeutic applications of  ASMR in specific popula-
tions. There is a need to establish international guide-
lines and recommendations for the performing and re-
porting ASMR studies.
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