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Abstract: Dementia is a growing issue in modern society. Non-pharmacological interventions such as
music are suggested as the primary methods for symptom management. Therapeutic potential may
also be found in sound/mechanical low frequency vibrations (LFV) that share the core characteristics
of music, but these are lesser understood. The aim of the proposed scoping review is to explore the
responses of persons with dementia to LFV, e.g., vibroacoustic therapy or whole-body vibration. The
scoping review will follow the Joanna Briggs Institute methodology guidelines. An extensive search in
BMC, CINAHL, Cochrane Central Register of Controlled Trials, EMBASE, ERIC, MEDLINE (OvidSP),
Pedro, ProQuest Central, PsycINFO, Scopus, Web of Science, and grey literature sources in Clinical
Trials, Current Controlled Trials, Google Scholar, and manual search of relevant journals is planned
to find all relevant research papers. The paper selection, full-text assessment, and data extraction
will be performed by two independent reviewers. Participants’ responses to the interventions
and the experiment designs, including methodological challenges, will be analysed and compared.
Results may highlight potential gaps in reporting and comparing sound and mechanical vibration
approaches and promote better understanding of their potential for managing the symptoms of
dementia. Furthermore, the possible relationships between LFV and music-based interventions may
become clearer.

Keywords: low frequency vibration; sound vibration; mechanical vibration; vibroacoustic; dementia;
music interventions

1. Introduction

Dementia is a broad umbrella term used to describe a range of progressive neurological
disorders associated with cognitive impairment and language and problem-solving issues
including Alzheimer’s disease, frontotemporal dementia, vascular dementia, and mixed
dementia [1]. The annual cost of dementia care in Europe is estimated as a little over €32,500
per person [2]. In Germany, there has been a slight reduction in informal caregiving (by
family or friends) and an increase in formal caregiving (care homes) [3]. 51.8% of care home
residents live with dementia, which is 19 times more than in adults living at home [4]. 78%
of persons with dementia have disordered behaviour [5] and 77% have at least one other
health condition (hypertension, depression, coronary heart disease, stroke or diabetes)
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compared to 68% in the UK general population [6]. Agitation, aggression and apathy lead
to a clear reduction in residents’ quality of life and increased burden on care staff [7]. Due
to the nature of the disease, assessment may be complicated by increased difficulty in
comprehending questions, for example, in commonly used scales like the Cornell Scale
for depression in dementia [8]. Yet, as the population ages, the proportion of those with
dementia will also rise [9]. It is therefore necessary to develop and prove the effectiveness
of interventions applied in residential care homes for managing the behavioural and
psychological symptoms of dementia and improving residents’ independence and mobility,
increasing quality of life, and reducing caretaker burden.

Pharmacological intervention is typical for managing the behavioural and psychologi-
cal symptoms of dementia (BPSD). Yet, according to the Lancet Commission on Dementia,
medication should only be applied in severe cases and only when psychosocial interven-
tion alone is insufficient [9]. Currently no medications are approved by the FDA in the
treatment of neuropsychiatric symptoms of dementia due to their reported side-effects and
potential harm, including increased mortality rate [10]. Therefore, non-pharmacological
and non-invasive interventions should be developed, examples of which are music inter-
ventions and sensory interventions based on tactile low frequency stimulation. These two
types of intervention are sometimes used together, referred to as vibroacoustic therapy. The
underlying mechanisms of such sensory interventions are unclear; however, theories on
the therapeutic mechanisms of music may be useful in understanding how persons with
dementia respond to low frequency vibration.

Therapeutic listening and other music interventions are generally referred to in the
literature as music therapy although certified music therapists may not be delivering the
intervention. Music therapy comprises a goal-oriented, music-based intervention within
a therapeutic relationship as defined by Bruscia [11], whilst music medicine [12] more
accurately describes music listening offered by other (e.g., medical) professionals. Music
interventions are effective for managing BPSD ([13], [14]) i.e., disruptive behaviours [15],
socio-emotional skills [15], anxiety, depression and apathy [16], and cognitive function-
ing [17]. Individual interventions lasting ≥12 weeks delivered by a trained music therapist
have been reported as especially effective compared to group settings [18]. Larger effect
sizes [17] and homogenous outcomes have been reported from individual interventions
with a therapist-client relationship but not from interventions offered from a non-music
therapist and without a therapeutic relationship [19].

In this study, we suggest that there is a close link between music and tactile low
frequency stimulation. Approaches based on low frequency sound vibration are sometimes
classified under receptive music therapy techniques [20,21]. However, music intervention
reviews seldom include tactile low frequency stimulation methods; furthermore, the latter
area is lesser understood and researched. The intention to explore the potential of tactile
low frequency stimulation in people with dementia may be justified by possible similarities
in the therapeutic mechanisms of both the auditory and tactile forms of music.

1.1. The Connection Between Music, Vibration and Cognition

Perceiving and making music involves several cognitive processes which influence
attention, memory, motor action planning and communication; music also has an impact
on emotion processing and regulation [22]. The elements of music, e.g., pitch, rhythm,
amplitude, play an important role in how music is perceived, either through auditory
perception or tactile sensation, i.e., vibration. Music is inextricably linked to vibration, since
music is sound and sound and pitch relate to frequencies (Hz); indeed, music theory had
traditionally been a part of mathematical subjects [23]. Tempo and rhythm are perceived
in the most primitive neural centres of the brain and stimulate a thalamic reflex causing
unconscious tapping to the beat; in this way these elements can be used to connect to
movement (such as walking) [21]. Different brainwave frequencies are related to different
perceptual, motor, or cognitive states and have also been shown to synchronise with
external stimuli (e.g., auditory stimuli). Synchronisation with auditory stimuli within beta
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and gamma ranges is also proposed to contribute to rhythmic entrainment for cognitive
functions related to learning and memory tasks [24]. Tactile stimuli (vibrations) using
frequencies targeted at specific bandwidths in the brain could produce similar neural
entrainment as reported from rhythmic auditory stimuli such as music, given that the
underlying mechanisms are potentially similar (see Section 1.2) [25]. Due to this link
between music and vibration, the impact of various oscillatory rhythms on dementia must
also be considered.

Neural rhythmic oscillatory activity has been proposed to play a role in neurode-
generative diseases and neurorehabilitation [25]. Memory processes and communication
within local brain networks (e.g., sensory cortex) are proposed as happening primarily
within the gamma frequency range (30–100 Hz) and between more distant brain areas at
4-8 Hz on the theta frequency range. Deep brain stimulation is used as a treatment on
the premise that these circuits are dysregulated; this may be due to a lack of coherence
because of inadequate or disturbed excitation. Thalamocortical dysrhythmia, when alpha
oscillatory activity nears the theta band and gamma band activity reduces, is shown to be
connected to motoric, mood, auditory, and cognitive functioning (e.g., Parkinson’s disease)
as well as a wide range of cognition, memory, and executive functions. Frequencies lying
within the 20–120 Hz range are classified as low frequency. There are various modes of
delivering low frequencies such as sound vibration (vibroacoustic therapy), mechanical,
whole-body vibration (WBV), or electrical approaches like deep brain stimulation (DBS),
transcranial magnetic stimulation (TMS) and transcranial direct current stimulation (tDCS).
Although these electrical methods are used in dementia care, the underlying mechanisms
of tactile vibration are proposed to include an induced relaxation response [26] due to its
massage-like sensation, induced by excitation of corpuscles under the skin receptive to
specific frequencies [27]. Due to this, electrical stimulation methods are excluded from this
review. Low frequency vibration may be included as a part of multisensory environment,
but it is usually combined with other interventions and stimuli [28].

1.2. Description of Tactile Low Frequency Vibration Interventions

Vibroacoustic therapy (VAT) comprises tactile, low frequency, sinusoidal sound vibra-
tion (20–100 Hz) combined with music listening and a therapeutic relationship [27]. This
approach incorporates the physical and auditory perception of music, i.e., the therapeutic
benefits of both auditory and tactile sound. The vibration is delivered through specially
designed equipment such as mattresses with in-built transducers/loudspeakers. The client
may listen to their preferred music to support the pre-defined therapeutic goals. Other
terms used to describe this intervention include physioacoustic therapy, vibroacoustic
treatment, vibrotactile stimulation, low frequency sound stimulation, and rhythmic sensory
stimulation [29]. Research has focused on the 40 Hz level, as it affords a general relaxation
response [30]. Studies in this area have been mostly non-controlled or case studies/reports
and have implemented questionnaires such as the Mini Mental State Examination or Saint
Louis University Mental Status (e.g., [31]).

Whole body vibration (WBV) is another tactile vibration method sometimes used in
conjunction with exercise/physiotherapy, in which persons stand on an oscillating platform
(either performing exercises or passively receiving the stimulation). It has been shown
to be beneficial for improving balance and mobility in institutionalised elderly persons
and in general health [32], as well as for cognitive functioning [33]. These studies have
included RCTs and have utilised questionnaires as well as physiological measures such as
blood circulation and bone metabolism [34]. It is suggested that WBV may mitigate the
ageing process in musculoskeletal structures [35], but the optimal frequency, amplitude
and level of muscle activation should be identified. Although both VAT and WBV utilise
tactile sinusoidal vibration, the characteristics of these interventions and their outcomes
for dementia symptom management have not been compared.
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1.3. Aim of the Scoping Review

Currently, there is no overview of the characteristics of tactile low frequency sound or
mechanical vibration used for managing the symptoms of dementia, which represents a gap
in knowledge. Because fewer results are expected and there are potentially valuable reports
from clinical practice and non-research papers, a scoping review design was deemed more
appropriate than a systematic review with meta-analysis, focusing on precise investigations
of the effectiveness of an intervention using specific outcomes. Furthermore, the aim of
this review is to identify the available evidence, highlight and analyse the gaps in current
knowledge, delineate the key aspects and definitions in the literature and report on how
the research has been conducted [36]. In the case of mapping and discussing intervention
characteristics or concepts and their evidence sources, the Joanna Briggs Institute (JBI)
suggests the scoping review as the more appropriate design [37].

Clinicians and researchers planning to design and implement future studies may bene-
fit from a summary of how low frequency vibration is used for therapeutic purposes within
and outside the context of music-based interventions, especially given the Lancet Commis-
sion Report’s findings [9]. Moreover, future researchers may benefit from a discussion of
the methodological aspects that can be impacted by clinical characteristics of dementia,
e.g., concerning the appropriate research designs, control group sham interventions, or
data collection methods and outcome measures.

The aim of this scoping review is to summarise the research on tactile low frequency
sound and mechanical vibration approaches that have been carried out with adults with
dementia. We are interested in participants’ responses to, and the properties of, the
interventions. This includes, for example, how participant responses have been collected
and analysed (e.g., Neuropsychiatric Inventory Scale or neuroimaging). We are also
interested in how methodological challenges related to the clinical aspects of dementia and
how issues in applying vibration as a therapeutic medium were solved by different authors.
Based on the critical appraisal of the studies and exploration of the research experiments,
we will make recommendations for future studies. In the proposed scoping review, we
will not limit the search strategy to a particular type of research or study design, with the
intention of obtaining an inclusive map of the field. Therefore, the scoping review design
was chosen as the most appropriate for these purposes [38].

Furthermore, we want to address interdisciplinary questions concerning the relationship
between approaches using sound/mechanical vibration and music-based interventions. VAT
is sometimes defined as being a receptive music therapy method (e.g., [21]) (although it may
be applied as a stand-alone therapy) yet it is seldom discussed in literature on receptive music
therapy or music medicine. This gap in knowledge supports the rationale for investigating
this therapy method, along with the ever-increasing need for dementia care strategies and the
Lancet Commission’s recommendation of music therapy for BPSD.

A preliminary search in Epistemonikos, Cochrane Review, JBI Evidence Synthesis,
Open Science Framework and Prospero did not return any results on scoping or system-
atic reviews on VAT/WBV and dementia; only systematic reviews on auditory musical
interventions were found for this population. The Population, Concept, Context (PCC)
paradigm was used to establish the focus of the review:

Population (P): Adults with dementia
Concept (C): Tactile low frequency sinusoidal sound or mechanical vibration
Context (C): Not limited
These were then used to formulate the review questions:

• RQ1: What participant responses (e.g., reduced agitation) are reported in studies on
tactile low frequency vibration and dementia and how have they been measured?

• RQ2: What intervention characteristics (e.g., Hz used, duration of treatment) are
reported in studies on tactile low frequency vibration and dementia and how do these
compare or differ across the approaches?

• RQ3: What are the specifics of the research experiments in studies on tactile low
frequency vibration and dementia?
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2. Materials and Methods

The proposed scoping review will be conducted in accordance with the JBI methodol-
ogy for scoping reviews [38] and according to the extended PRISMA statement for scoping
reviews [39].

2.1. Inclusion Criteria

The inclusion criteria, defined based on the PCC paradigm and the review questions,
are as follows:

• Participants: Adults with all types of dementia, both genders, patients with any level
of functioning. The age limit is not set, so as to include all studies reporting on
adults of any age with dementia, and types of dementia affecting younger adults (i.e.,
Huntington’s disease). Studies of dementia patients with various comorbidities will
be included if the intervention is focused on dementia.

• Concept: Studies addressing the use of tactile low frequency vibration e.g., VAT, with
or without music listening and with or without a therapeutic relationship for managing
the symptoms of dementia. Studies reporting on whole body vibration (WBV) or
interventions using local mechanical vibrations will also be included, along with
papers using these interventions in multisensory environments, if the participants’
response to low frequency vibration may be distinguished from responses to other
stimuli. Studies based on electrical vibrations, e.g., transcranial magnetic stimulation,
or low tone natural sounds (without technologically modified vibration) will be
excluded.

• Context: There will be no limitation on demographic context or settings. We will
search for studies from all over the world done in residential care homes, hospitals,
private setting, etc. The search will be limited to articles written in English, German,
and Czech. The language of the study will be recorded in the data extraction table.

• Types of studies: All types of quantitative, qualitative and mixed-methods studies
including systematic and scoping reviews will be included. Designs of quantitative
studies will include experimental studies, quasi-experimental studies, observational
studies, case series/case studies, cross-sectional studies, and case reports from clinical
practice. Qualitative studies will not be limited by the paradigm, although mainly
phenomenological studies are expected to be found in this area.

2.2. Search Strategy

The search strategy will aim to locate both published and unpublished studies. An
initial limited search of EMBASE, CINAHL plus and MEDLINE (Ovid PS) was undertaken
to identify articles on the topic. The text words contained in the titles and abstracts of
relevant articles, and the index terms used to describe the articles, were used to develop a
full search strategy for the databases (see Appendix A Tables A1–A3). The search strategy,
including all identified keywords and index terms, will be adapted for each included
database and/or information source. The reference list of all included sources of evidence
will be screened for additional studies. The databases to be searched include BMC (Medvik),
CINAHL Plus, Cochrane Central Register of Controlled Trials, EMBASE, ERIC, MEDLINE
(OvidSP), Pedro, ProQuest Central, PsycINFO, Scopus, and Web of Science. Sources of
grey literature to be searched include Clinical Trials, and Current Controlled Trials, Google
Scholar (first 300 hits). Furthermore, we will conduct a hand search in the reference lists of
all returned articles, in all issues of journals “Voices: A World Forum for Music Therapy”,
“Approaches: An Interdisciplinary Journal of Music Therapy” and “Music and Medicine”,
and in the books “Music Vibration and Health” (all chapters) and “The Art and Science of
Music Therapy” (chapter by Wigram and Skille). The search period will date from 1980 to
the present.

Following the search, all identified citations will be collated and uploaded into Zotero
5.0 (Roy Rosenzweig Center for History and New Media, George Mason University, Fairfax,
VA, USA) duplicates removed. Following a pilot test, titles and abstracts will then be
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screened by two independent reviewers for assessment against the inclusion criteria for
the review (EAC, JK). The full text of potentially relevant sources will be assessed in detail
against the inclusion criteria by two independent reviewers. Reasons for exclusion of
sources of evidence at full text that do not meet the inclusion criteria will be recorded and
reported in the scoping review. Any disagreements that arise between the reviewers at each
stage of the selection process will be resolved through discussion or with an additional
reviewer/s (LK, TW). The results of the search and the study inclusion process will be
reported in full in the final scoping review and presented in a Preferred Reporting Items
for Systematic Reviews and Meta-analyses for Systematic Reviews (PRISMA-SR) flow
diagram [35].

2.3. Assessment of Methodological Quality and Extraction of Data

Articles selected for retrieval will be assessed by two independent reviewers (EAC,
JK) for methodological quality and, based on the character of the identified full texts, the
reviewers will consider performing a full critical appraisal using standardised critical
appraisal from JBI [40]. Any disagreements that arise between the reviewers will be
resolved through discussion and by a third reviewer (LK).

Data will be extracted from papers included in the scoping review by two independent
reviewers (EAC, JK) using a data extraction tool developed by the reviewers (see Table 1).
We will extract data related to author and year of the study, country and setting, study
design/research experiment description (sham, blinding, method of allocation, method-
ological challenges mentioned by researchers, etc.), research sample and type of dementia,
as well as potential co-morbidity diagnoses, participant characteristics (age, gender, ed-
ucation and profession), intervention characteristics (including frequencies used, device,
pulsation speed/duration, amplitude (dB), duration (time), scan (Hz) and the absence or
presence of music listening as well as whether this was participant or researcher/therapist
chosen). The music listened to, and primary and secondary outcomes and outcome mea-
sures, will also be extracted. The draft data extraction tool will be modified and revised as
necessary during the pilot process of data extraction. Any disagreements that arise between
the reviewers will be resolved through discussion or with an additional reviewer/s (LK,
TW). If appropriate, authors will be contacted to request missing or additional data if
required. A critical appraisal of all included literature will be conducted based on JBI´s
critical appraisal tools according to the type of research study.

Table 1. Data extraction tool developed by the authors.

Author, Year
Country, Setting, Language

Study design / research experiment description
(sham, blinding, method of allocation, methodological challenges mentioned by researchers, etc.)
Research sample, type of dementia (diagnosis),
co-morbid/ secondary diagnosis(es)
Participant characteristics
(age, gender, education, profession)
Tactile low frequency intervention characteristics
(type of vibration [sound, mechanical], frequency (Hz), device, pulsation / cycle duration,
amplitude (dB), duration (time), absence/presence of music listening, absence/presence of
therapeutic relationship)
Music choice
Participant/client or therapist chosen music listening
Outcome measures
Primary outcome measures
Secondary outcomes measures
Outcomes
Primary outcomes
Secondary outcomes
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3. Results and Discussion

This section will present the data in tabular form supported by a narrative, structured
according to the review’s research questions. Review question 1 will address the participant
responses to the interventions and how these responses have been investigated. In the data
extraction table, we plan to classify the responses according to the type of response, e.g.,
physiological, behavioural or psychological responses, quality of life, depression, agitation,
activities of daily living, etc. Additionally, sub-group analyses will be conducted according
to types of dementia, reported age groups of the participants, and intervention/approach
used and whether its application was whole body or local. Outcome measures and other
methods used to gather the data will be reported and classified into specific categories
according to the type of measure, e.g., questionnaires or observation, and the purpose
of the measure, e.g., BPSD or quality of life. The intervention characteristics and their
similarities/differences across interventions will be reported in answer to Review Question
2. We expect that the studies will mention at least the brand name of the technology used,
the locality of body application (local or whole body) and the frequencies (in Hz) of low
frequency sound. Furthermore, all the relevant information related to the intervention
and other low frequency vibration characteristics will be added and compared across the
studies. In answer to Review Question 3, we will analyse the specifics of the research
experiments depending on the design of the study. The JBI codes for different levels
of evidence in quantitative research will be used here [41]. In qualitative studies, the
research paradigm will be identified. Moreover, based on the information gathered during
the critical appraisal and data extraction we will compare studies with the same type of
research and design, e.g., concerning the blinding, shams used, methods of allocation,
confounding factors, or length of interventions.

Furthermore, we expect to gain insight into the current gaps in the literature regarding
study designs and methods as well as authors’ recommendations for future research and
the limitations of these studies regarding, e.g., valid controls, suitable study designs, and
the potential impact of age in designing low frequency studies. An overview of data
related to the year of publication will show the research trends in this area. These results
may be significant in highlighting the potential gaps in reporting (such as intervention
characteristics) which could lead to more transparent reporting and a better understanding
of the implications of LFV in dementia symptom management. Moreover, a better under-
standing of the intervention characteristics may shed light on how they may be defined,
their relationship to music interventions and their potential as a non-pharmacological inter-
vention. The limitations of these interventions, possibly related to study design, difficulty
in delivering the intervention to frailer older adults, or dosage, will also be reported.

The possible auditory music listening stimulus as part of vibroacoustic therapy ses-
sions will also be discussed and juxtaposed with receptive music therapy and music
medicine interventions to contextualise the scoping review outcomes. This affords the
possibility of comparing this intervention with mechanical tactile vibration interventions
within the framework of the Lancet Commission on Dementia report [9]. VAT is often
viewed as a method distinct from music therapy, although Hooper [20] and Grocke and
Wigram [42] have described the approach as a receptive music therapy method. The
implications for vibroacoustic therapy as a stand-alone or music therapy method will
also be discussed depending on the literature and the theoretical framework in which
vibroacoustic therapy is presented. These results could offer a theoretical framework which
would be useful when reporting further research on VAT, and potentially WBV.

4. Conclusions

The reported responses of patients with dementia on tactile low frequency sound and
mechanical vibration will be investigated in this scoping review. We aim to gain greater
understanding of interventions using low frequency vibrations and the methodological
specifics and challenges of researching low frequency vibrations in people with dementia.
Based on this analysis, this review could be beneficial in formulating recommendations
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for future research in terms of the selection of study design and outcome measures, music
selection, a stricter focus on reporting the concrete effects of these stimuli, choice and
transparent selection of the stimulus parameters (e.g., frequencies, amplitude) applied in
research, and specifically those used with persons with dementia.
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Appendix A. Examples of Search Formula

Table A1. Database: CINAHL Plus with Full Text.

Search

1 (MH “Dementia+”) (Major Headings with Subheadings)

2 (MM “Alzheimer´s Disease”) (Major Headings with Subheadings)

3 (MM “Levy Body Disease”) (Major Headings with Subheadings)

4 (MH “Huntington´s Disease”) (Major Headings with Subheadings)

5 Dementia Ti/Ab

6 Alzheimer* Ti/Ab

7 Lewy Ti/Ab

8 Klüver-Bucy syndrom* Ti/Ab

9 Kluver Ti/Ab

10 Huntington Ti/Ab

11 1–10 OR

12 Vibro-acoustic Ti/Ab

13 Physio-acoustic Ti/Ab

14 Somatron Ti/Ab

15 Low-frequency sound Ti/Ab

16 Low-frequency vibration Ti/Ab

17 Vibrotactile stimulation Ti/Ab

18 Vibro-tactile Ti/Ab

19 Rhythmic sensory stimulation Ti/Ab

20 Whole body vibration Ti/Ab

21 Vibration therapy* Ti/Ab

22 11-21 OR

23 11 AND 22
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Table A2. Database: EMBASE.

Search

1 ‘Dementia’ / exp

2 ‘Alzheimer Disease’ / exp

3 ‘Kluver Bucy syndrom*’ / exp

4 ‘Lewy body’ / exp

5 Dementia Ti/Ab

6 ‘Huntington chorea’ Ti/Ab

7 Alzheimer* Ti/Ab

8 Kluver Ti/Ab

9 Huntington Ti/Ab

10 Lewy Ti/Ab

11 1–10 OR

12 Vibro-acoustic* Ti/Ab

13 Physio-acoustic* Ti/Ab

14 Somatron* Ti/Ab

15 Low-frequency sound* Ti/Ab

16 Low-frequency vibration Ti/Ab

17 Vibrotactile stimulation Ti/Ab

18 Vibro-tactile* Ti/Ab

19 Rhythmic sensory stimulation* Ti/Ab

20 Whole body vibration Ti/Ab

21 Vibration therapy* Ti/Ab

22 12-21 OR

23 11 AND 22

Table A3. Database: PubMed.

Search

1 Dementia [Mesh]

2 Alzheimer Disease [Mesh]

3 Lewy Body Disease [Mesh]

4 Huntington Disease [Mesh]

5 Kluver-Bucy syndrome [Mesh]

6 Dementia Ti/Ab

7 Alzheimer* Ti/Ab

8 Lewy Ti/Ab

9 Kluver Ti/Ab

10 Huntington Ti/Ab

11 1–10 OR

12 Vibro-acoustic* Ti/Ab

13 Physio-acoustic* Ti/Ab
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Table A3. Cont.

Search

14 Somatron Ti/Ab

15 Low-frequency sound* Ti/Ab

16 Low-frequency vibration Ti/Ab

17 Vibrotactile stimulation* Ti/Ab

18 Vibro-tactile Ti/Ab

19 Rhythmic sensory stimulation* Ti/Ab

20 Whole body vibration* Ti/Ab

21 Vibration therapy* Ti/Ab

22 11–21 OR

23 11 AND 22
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