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ABSTRAKT

Vychodiska: Vibroakusticka terapie (VAT) je zdravotnicky
pristup, ktery vyuziva kombinaci hudby a nizkofrekvencnich
zvukovych vibraci pro terapeutické ucely. V klinické praxi je
VAT pouzivan pro management stresu. Poznani fyziologickych
reakci souvisejicich se stresem je vSak v souvislosti s VAT ne-
dostacujici.

Cile: Cilem planovaného scoping review je prozkoumat fyzio-
logické reakce a jejich méfeni v kontextu vyzkumnych studii
o VAT.

Metodika: Budeme realizovat scoping review dle metodiky
Joanna Briggs Institutu. PouZijeme strategii o tfech krocich
a budeme vyhledavat v tdchto zdrojich — BMC, CINAHL,
EMBASE, ERIC, PubMed, ProQuest, PsycINFO, Scopus, Web
of Science a navic v Google Scholaru a dalSich zdrojich Sedé
literatury (Clinical Trials a Current Controlled Trials). Vyhle-
davani nebude omezeno jazykem ani dobou publikace. Vybér
relevantnich studii a extrakce dat bude provedeno dvéma neza-
vislymi hodnotiteli.

Vysledky: Vysledky vyhleddavani budou prezentovany v ta-
bulkové formé a prostfednictvim narativniho popisu. Budeme
analyzovat vliv VAT na stres a fyziologické reakce souvisejici
se stresem za Ucelem zjistit, zda VAT podporuje stimulaéni
nebo sedativni fyziologické reakce. Budeme také analyzovat
charakteristiky nizkofrekven¢niho zvuku a hudby, abychom
zjistili jejich potencial pro stres management.

Diskuze: Vysledky scoping review pomohou porozumét poten-
cialu VAT v ramci stres managementu a identifikovat vhodné
zpusoby méteni. Tyto zaveéry mohou piinést dilezité informace
pro budouci vyzkum VAT a stresu u dospélé populace.

Kli¢ova slova: Stres. Fyziologicka méfeni. Vibroakusticka te-
rapie. Hudba. Scoping review.

ABSTRACT

Background: Vibroacoustic therapy (VAT) is a healthcare ap-
proach that uses a combination of music and low frequency
sound vibration for therapeutic purposes. In clinical practice,
VAT is used for stress management but there is limited
knowledge about stress-related physiological responses to
VAT.
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Objective: The aim of the planned scoping review is to explore
physiological responses to stress and their measurements in the
context of research studies on VAT.

Methods: We will conduct a scoping review according to the
Joanna Briggs Institute methodology. We will use a three-step
strategy and search the BMC, CINAHL, EMBASE, ERIC, Pub-
Med, ProQuest, PsycINFO, Scopus, Web of Science databases
as well as Google Scholar and other grey literature sources
(Clinical Trials and Current Controlled Trials). There will be no
limitation in language or publication period. Study selection
and extraction of data will be done by two independent review-
ers.

Results: The results of the search will be presented in a tabular
form and accompanied by a narrative summary. We will ana-
lyse the effects of VAT on stress and stress-related physiologi-
cal responses to find out if VAT tends to initiate sedative or
stimulative physiological reactions. We will analyse also the
characteristics of low-frequency sound and music that proves to
have potential for stress management.

Discussion: The outcomes of the scoping review will help to
understand the potential of VAT in stress management and
identify suitable outcome measures. This may have important
implications for future research of VAT and stress in adult pop-
ulation.

Key words: Stress. Physiological measurement. Vibroacoustic
therapy. Music. Scoping review

INTRODUCTION

Stress is a common worldwide problem. It can
be classified as acute, episodic, or chronic. It is
caused by multiple stressors in modern society such
as criminality, health care issues, medias and infor-
mation, economics, etc. [1]. Chronic stress, due to
its many varied symptoms, e.g. fatigue, headaches,
difficulty sleeping, digestive problems, and low
self-esteem, has a negative impact on quality of life.
Furthermore, stress influences the neurobiological
and neuroendocrine activity of the organism and
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acts as an etiological factor in many diseases, e.g.,
diabetes mellitus or asthma [2, 3]. Currently,
chronic stress has been implicated as an etiological
factor in every psychiatric disorder in current noso-
logical systems [2]. Current research in genetics and
epigenetics accounts for gene-environment interac-
tions in determining the response to stress and the
development of mental illness [4].

Notwithstanding decades of research (modern
theories of stress date back to the 1930s), an inte-
grative theory of stress response and method of its
measurement does not yet exist. The first definition
only considered stress as a non-specific physiologi-
cal response to any demand for change [5]. Further
authors also accented various psychological and en-
vironmental factors. According to Monroe and
Slavich [6], stress response measures include stress
exposure (major life events or chronic stressors), en-
vironmental (prior and other stress exposures), psy-
chological (personality, cognitive style, coping),
neurobiological (HPA axis, sympathetic nervous
system, genetics), behavioral (sleep/wake, diet, ac-
tivity), and illness outcomes. Immediate stress re-
sponse includes changes in the autonomous nervous
system, heart rate, blood pressure, electrodermal ac-
tivity, hormonal response, behavioral changes, in-
creased alertness and vigilance, decrease in cogni-
tive skills, and changes in perception [7].

Due to the complex and understudied relation-
ship between the body’s biochemical markers and
the intensity of the perceived stress, multimodal
measurements are recommended [8] including:

e Subjective perception of stress by psychological
scales and questionnaires, e.g. Perceived Stress
Scales [9] or the Visual Analog Scale for Stress
[10].

Measuring various biochemical markers in the
research of stress, e.g. heart rate variability, gal-
vanic skin response / skin conductance, electro-
cardiography (ECG), electroencephalogram,
skin temperature, pulse photoplethysmography,
respiration, pupil diameter, electromyography,
or blood pressure. Physiologically, a stress reac-
tion is related to the dominance of the sympa-
thetic nervous system, whereas relaxation and
coping with stress signalize the dominance of the
parasympathetic nervous system. The connec-
tion between different physiological reactions
and stress / relaxation response of the organism
was described, although this issue has not been
understood well so far [11].
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Treatment of stress includes various preventive
techniques, pharmacotherapy, cognitive-behavioral
intervention, and mindfulness-based stress reduc-
tion techniques. Based on results of experimental
studies [12], vibroacoustic therapy may be one po-
tential approach for ameliorating the symptoms of
chronic stress.

Vibroacoustic therapy (VAT) is an approach de-
fined as using sinusoidal low-frequency sound in
30-120 Hz range complemented by music for ther-
apeutic purposes [13]. Different methods and tech-
nologies are used to deliver VAT, but three main el-
ements are typical for most of them — low frequency
sound vibration, the client’s preferred music listen-
ing, and practitioner support [14]. The application
of low frequencies and music listening is also re-
ferred to as Vibroacoustic Treatment, Physioacous-
tic Therapy (PAT), Resonant Sensory Stimulation
(RSS) [15] or a vibrotactile intervention [16]. The
first prototype for the induction of low-frequency
sound was created in the second half of the 20th cen-
tury by the Norwegian music educator Olav Skille
[14]. Later, due to increased development in modern
technology, new types of equipment were designed
which could induce a low frequency sound, e.g.
Physioacoustic Sound System [17], the music vibra-
tion table MVT® [18], the HealBED [19], AcusticA
— based on the “Harmonic Vibro-Message Unit”
[20], and VIBROBED® [21] among others.

Some authors [14] report the positive effect of
VAT on chronic stress; these effects were observed
in the autonomous nervous system [22], pulse and
blood pressure [23], and anxiety [24]. According to
the effects on physiological responses, the auditory
music is classified as stimulating and relaxing [25].
Low frequency sound vibration may induce a phys-
iological response [26]. The two-pronged approach
of music and low frequency sound vibration [18] —
the music addressing psychological symptoms, the
vibration for physiological symptoms — is typical
for VAT although some practitioners sometimes use
only low frequency sound without music [27].

Based on these previous studies, VAT may be an
easily implemented preventive strategy for stress re-
duction in adults. Systematic reviews are needed to
prove the effectiveness of VAT for chronic stress
relief. However, there is no overview of vibroacous-
tic treatment programs used for stress management
that could be used to prepare the protocol of such a
systematic review and little is currently known
about this topic. Therefore, a scoping review is

Ou
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planned to explore the extent of the literature, map
and summarize the current evidence, and inform fu-
ture researchers and practitioners in the field
[28]. The aim of the proposed scoping review is to
explore the measurements and effects of physiolog-
ical responses and subjective perception related to
chronic stress in the context of research studies on
vibroacoustic treatment. A preliminary search of
Epistemonikos, the Cochrane Database of System-
atic Reviews, the JBI Evidence Synthesis, and
PROSPERO showed there is no systematic review
or scoping review available on this topic. Review
questions based on the PCC format for scoping re-
views [28] were formulated:

Review question 1: “What measurements of
physiological responses or subjective perception
related to chronic stress in adults in research
studies on vibroacoustic therapy are employed?"
Review question 2: “What effects of vibroacous-
tic therapy are reported in research studies on
physiological responses and subjective percep-
tion related to chronic stress in adults?"

METHODS AND MATERIALS

The proposed scoping review will be conducted
in accordance with Joanna Briggs Institute method-
ology for scoping reviews [28] and according to the
extended PRISMA statement for scoping reviews
[29]. The objectives, inclusion criteria, and methods
for this scoping review are specified and docu-
mented in this prospectively registered protocol.

Inclusion criteria

e Participants/population: This scoping review
will include adults of both sexes. We will con-
sider typical population, as well as patients and
persons with disabilities, health problems, and
chronic disease. We will exclude studies in chil-
dren and adolescents up to the age of 18 years or
studies on mixed population (children, youths,
adults) without distinctive analysis of results for
the adult subgroup.

Concept: This review will consider studies that
included the measures of any biomarkers related
to physiological stress reaction such as heart rate
variability (HRV), measurement of salivary cor-
tisol, galvanic skin response, and electromyogra-
phy. We will analyze the different measurements
used in the research studies and the effects of vi-
broacoustic therapy on physiological reactions
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and subjective perception related to chronic
stress.

Context: This review will focus only on physio-
logical reactions related to chronic stress that
were measured in the context of vibroacoustic
therapy. We will include papers on various de-
vices with technologically modified low fre-
quency sound vibrations with / without music
such as physioacoustic therapy, the music vibra-
tion table (MVT), and HealBED. Excluded will
be any kind of vibration therapy based on me-
chanical oscillations (such as Vitafone or Whole
Body Vibration) or vibroacoustic stimulation us-
ing musical stimuli without technologically
modified low frequency sound such as resonance
therapy (often described as vibroacoustic stimu-
lation). The demographic context will be unlim-
ited here. We will consider studies from clinical
as well as non-clinical settings.

Types of study: This scoping review will con-
sider all quantitative research studies and also
systematic reviews. Unpublished sources such as
dissertations and conference abstracts will also
be included. Text, opinion papers, all types of
non-systematic reviews, bachelor theses, quali-
tative studies, and books (with exception of
monographs with research studies) will be ex-
cluded.

Search strategy

A three-step strategy is used:

e Firstly, limited searches of PubMed and Scopus
will be undertaken followed by analysis of the
text words contained in the title and abstract, and
of the index terms used to describe article (see
Table 1 for an example of a full search strategy).
Secondly, a search using all identified keywords
and index terms will be undertaken across all in-
cluded databases, searching for keywords in ab-
stracts. The search strategy will be adapted for
each included information source.

Thirdly, the reference lists of all identified arti-
cles will be hand searched for additional studies.

Research studies published in all possible lan-
guages with title and abstract in English without any
time limitation will be considered for inclusion in
this review. The databases secarched will include:
Bibliographia Medica Cechoslovaca (Medvik), CI-
NAHL plus, EMBASE, ERIC, PubMed, ProQuest
Central, PsycINFO, Scopus and Web of Science.
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Sources of grey literature to be searched in-
clude Google Scholar (first 100 hits), Clinical Tri-
als, and Current Controlled Trials.

Table 1. Search strategy for Scopus. Search was made on
29th of September, 2021 / searched in article titles / abs-
tracts / keywords

. . No. | Search Results

Study sele_ctlon and data ex'tracﬁlon o . 1| vibroacoustic therapy* 62

Following the search, ‘all identified citations will 2| vibro-acoustic therapy* 9
be collated and uploaded into Zotero-5.0.85, and du- 3 | vibroacoustic treatment 168
plicates will be removed. Titles and abstracts of 4 | physioacoustic 10
studies retrieved using the search strategy and those 5 | "low-frequency sound stimulation” 6
from additional sources will be screened inde- 6 | vibrotactile intervention 94
pendently by two reviewers (JD & JK) to identify 7 | vibroacoustic music 47
studies that met the inclusion criteria outlined 8 | Somatron 21
above. A third reviewer (EC) will be involved in 9 | 1-80R 344
cases of disagreement. Potentially relevant studies 10 | stress 2735058
will be retrieved in full, and their full texts will be 11 | physiologic* 1214795
assessed in detail against the inclusion criteria by 12| heart rate 636 771
two independent reviewers (JD & JK). Reasons for 13 | electromyography 125 192
exclusion of full-text studies will be recorded and 14 | galvanic skin response 9457
reported in the Preferred Reporting Items for Sys- 15 | cortisol i
tematic Reviews and Meta-Analyses for Scoping }g Zdrenal.me 22461(115856
Reviews (PRISMA-ScR) flow diagram [29]. 13 10 petlmme nal 108 499

Data will be extracted from papers by two inde- 0 ;Ec(}roencep dosram 133019
pendent reviewers (JK & ZV) using a data extrac- 20 | SpO* 2051997
tion j[ool developed by the authprs (see the d_ata ex- 21 | respiration 297 387
trac‘gor.l tool filled fpr two studies found during the 22 | pupil diameter 6199
preliminary search in Table 2 and 3). The data ex- 23 | pulse 909 957
tracted will include details about the author and year 24 | temperature 51304 471
of publication, study design, geographic location, 25 | brain assessment 198 637
characteristics of participants, the type of VA device 26 | 10-250R 12511 809
(brand name) and characteristics of intervention, the 27 | 9+26 AND 87

measurement tools for assessing outcomes, and key
findings on the effects of VAT on physiological

Table 2 Data extracted tool filled for a study found during the preliminary search [12]
Delmastro, DiMartino, Dolciotti, 2018 [12]

Physiological Impact of Vibro-Acoustic Therapy on Stress and Emotions through Wear-
able Sensors

Case series

Italy / volunteers from the same working environment

8 young adults (4 f/ 4 M), 30-41 y, 6 of them married with children at scholar age, and
2 not married. 2 women have a past experience with a neurological or psychiatric disease
in their family, 2 women characterised by anxiety and one of them with a previously
diagnosed autoimmune thyroid disease (a pharmacological treatment). One man and a
woman presented an anxiety condition related to the health status of their family.
AcousticA, based on their patent “Harmonic Vibro-Message Unit”

Selected relaxing melodies, 20 min., 20Hz-17kHz

Stress related (measured baseline, VAT, recovery): HRV; GSR

Other: The State-Trait Anxiety Inventory test (the sample was not homogenous); Cus-
tomised satisfaction survey including questions about their perception of the therapy
General decreasing trend in HR (heart rate), SCRs (skin conductance response) and their
amplitude, confirming the relaxing component of therapy. A person with high values in
State-Trait Anxiety Inventory differed (according to authors long-term application of
VAT would be needed)

Author and year
Title

Study design / JBI level of evidence
Geographic location / setting
Characteristics of participants

Type of VA device (brand name)
Characteristics of intervention
Measurement tools

Effects of VAT on physiological
reactions related to stress
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Table 3 Data extracted tool filled for a study found during the preliminary search (Zheng et al., 2019)
Zheng et al., 2009

Effects of a low-frequency sound wave therapy programme on functional capacity,
blood circulation and bone metabolism in frail old men and women

Single-blind randomized, controlled trial

Finland; 2 senior service centres

49 participants

Health problems: Frail elderly (up to 12 diagnosed diseases)

Gender: 14 males/35 females; Age: 62-93y

Next Wave Ltd, Finland (Physioacoustic Sound Wave Therapy System (reclining chair)
Intervention group (n=30): VAT (3x a week, 30min. session, 6 months; 1x a month a
placebo session)

Control group (n=19): no intervention

VAT: 27-113 Hz, 9 different combinations of the rhythms and frequencies during the
entire intervention

Stress related: blood pressure (measured by standard automatic sphygmomanometer
pre/post-test); skin surface temperature (measured by thermistor with probes during ses-
sions)

Other: weight/height; bioimpendence assessments for body composition; peripheral
quantitative computed tomography (PQCT) assess. (measuring bone mineral density);
blood serum (cholesterol, triglycerides, high-density and low-density and very low-den-
sity lipoprotein) + osteocalcin (marker of bone turnover), tartrateresistant acid phospha-
tase (marker of bone resorption), assessment of isometric muscle strength and balance
(dynamometer chair and force platform)

No statistical difference in blood pressure and skin temperature (blood pressure decreased
significantly in each session including placebo sessions and control group; skin temper-

Author and year
Title

Study design / JBI level of evidence
Geographic location / setting
Characteristics of participants

Type of VA device (brand name)
Characteristics of intervention

Measurement tools

Effects of VAT on physiological re-
actions related to stress

ature significantly higher at the end of sessions including placebo sessions)

reactions related to stress. Any disagreements that
arise between the reviewers (JD & JK) will be re-
solved through discussion or with a third reviewer
(EC). The results of the search will be presented in
a tabular form and accompanied by a narrative sum-

mary.

CONCLUSION

The proposed scoping review will provide an
overview of physiological reaction in any adult pop-
ulation in the context of VAT. Its outcomes will
deepen our understanding of the potential of low
frequency sound and music on stress and will bring
implications for future research. Based on this
knowledge it will be easier to suggest a suitable
methodology for researching the impact of VAT on
stress in concrete clinical population.
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