Dear colleagues,
dear WAVEX members,
and those interested in Whole Body Vibration
Welcome to the 2nd International WAVEX Meeting. The 1st WAVEX meeting took place
in 2016, in Cabo Frio, Brazil. The objective of this meeting in Groningen is to bring
together researchers and companies interested in the use of whole body vibration in
physical and mental health. Fundamental as well as applied research are important
topics, next to new developments in equipment and protocols in how to apply whole
body vibration. We hope WAVEX will become an international forum for the exchange of
knowledge among various research disciplines that use WBV. The scientific and social
program of the 2nd meeting is designed to facilitate and stimulate the integration
between scientists of different disciplines and career stages. The meeting starts and
closes with prominent speakers. Welcome to Groningen and enjoy the meeting!
On behalf of the Organising Committee,
Eddy van der Zee
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Marieke van Heuvelen, University Medical Center Groningen (UMCG), The Netherlands
Oliver Tucha, University of Groningen (RUG), The Netherlands
Anselm Fürmaier, University of Groningen (RUG), The Netherlands
Mario Bernardo-Filho, Universidade do Estado do Rio de Janeiro, Brazil
Eddy van der Zee, University of Groningen (RUG), The Netherlands

Scientific Committee:
Marieke van Heuvelen, UMCG, The Netherlands
Oliver Tucha, RUG, The Netherlands
Anselm Fürmaier, RUG, The Netherlands
Mario Bernardo-Filho, Universidade do Estado do Rio de Janeiro, Brazil
Eddy van der Zee, RUG, The Netherlands
Tibor Hortobagyi, UMCG, The Netherlands
Csaba Nyakas, University of Physical Education, Hungary
Pedro J. Marín, CYMO Research Institute, Spain
Regien Schoemaker, RUG / UMCG, The Netherlands
Alexei Wong, Marymount University, USA
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General Information:
The official language at the meeting is English.
The registration desk, located at the 4th floor (‘t Oog) of the North Wing (follow the signs inside the
Linnaeusborg Building to the meeting location ('t Oog room 5171.0415), will be open on
- Thursday: 9:30 – 10:30
- Friday: 9:30 – 10:00
The meeting’s Abstract Book is not available in printed format but can be downloaded as a pdf from the
WAVEX website: https://internationalwavexmeeting.com

Sponsors
The organizers acknowledge the following sponsors, without whose financial support
the meeting could not be held.

Royal Netherlands Academy of Arts and Sciences

Royal Dutch Zoological Society
(Koninklijke Nederlandse Dierkundige Vereniging)

Research School BCN (Behavioral and Cognitive Neurosciences)
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PactiveMotion (https://www.pactivemotion.nl)

Galileo: https://www.galileo-training.com

GELIFES (Groningen Institute for Evolutionary Life Sciences)
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Program 2nd WAVEX Meeting

Thursday August 23
9:30 – 10:30

Registration

10:30 – 10:45

Opening and Welcome: Eddy van der Zee

10:45 – 11:30 Keynote speaker: Jörn Rittweger
Vibration as an Exercise Modality: Past, Present and Future
Moderator: Eddy van der Zee

11:30 – 12:30

3 x 20 minutes presentations (including discussion):

Ate Boerema: Beneficial effects in mice and man on brain and behavior by a chronic whole body
vibration intervention
Peter Roemers: Whole body vibration enhances choline acetyltransferase immunoreactivity in cortex,
amygdale and hippocampus.
Marelle Heesterbeek: Does whole body vibration have positive effects on institutionalized patients with
dementia?
Moderator: Marieke van Heuvelen

12:30 – 13:30

lunch

13:30 – 14:10

2 x 20 minutes presentations (including discussion):

Alexei Wong: The effects of whole-body vibration training on heart rate variability and body composition
in obese postmenopausal women.
Laisa Paineiras-Domingos: Whole body vibration and Metabolic syndrome: effects on the
cardiovascular risk.
Moderator: Anselm Fuermaier

14:10 – 15:10

Pitch for poster presenters (n x 3 minutes) + poster tour

Moderator: Regien Schoemaker

15:10 – 15:30

Coffee/tea break

15:30 – 16:15

Plenary invited speaker: Eddy van der Zee
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Vibrations and the animal kingdom: (evolutionary) relevance of 30 Hz sensitivity (supported by the Royal
Dutch Zoological Society)
Moderator: Oliver Tucha

16:15 – 17:15

3 x 20 minutes presentations (including discussion):

Mayara Viana Freire Gomes: Effects of whole-body vibration exercise in kinetic analysis of lameness in
a dog with hip dysplasia: single case report.
Adérito Seixas: Immediate and short-term effects of whole body vibration on skin temperature of the
lower limbs.
Danúbia da Cunha de Sá-Caputo: Improvements on the functional parameters and in the quality of life
of the metabolic syndrome individuals with use of the whole body vibrayion exercise.
Moderator: Tibor Hortobagyi

18:00 Congress Diner at Restaurant WEEVA (Martini Hotel; Gedempte Zuiderdiep 8, 9711 HG
Groningen)

Friday August 24
9:30 – 10:00

Registration

10:00 – 10:15 Opening 2nd day: Eddy van der Zee
10:15 – 11:00 Key note speaker: Pedro Marin
Effects of different vibration exercises on neuromuscular performance: practical applications
Moderator: Eddy van der Zee

11:00 – 11:40

2 x 20 minutes presentations (including discussion)

Kemal S. Türker: Methodology for studying whole body vibration induced reflexes.
Danúbia da Cunha de Sá-Caputo: Whole body vibration exercises on the management of individuals
with chronic diseases.
Moderator: Marieke van Heuvelen

12:00 – 13:00

lunch

13:00 – 13:45 Plenary invited speaker: Anselm Fuermaier
Whole-body vibration – An effective treatment for cognitive impairment?
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Moderator: Regien Schoemaker

13:45 – 14:15

Round table discussion + WAVEX Member meeting about 3rd WAVEX Meeting +

Moderator round table: Csaba Nyakas
Moderator 3rd WAVEX Meeting: Mario Bernardo-Filho

14:30 – 15:00

Coffee/tea break

15:00 – 15:20
Redha Taiar, launching the new WBV book, entitled: Whole body vibrations – Physical
and Biological Effects on the Human Body
15:20 – 15:40
Rainer Rawer: Neuromuscular reaction on different mechano-stimulation frequency
ranges and their use for training and therapy
15:40 – 16:00 Key note speaker: Mario Bernardo-Filho
Good Laboratory Practice in WBV – towards the foundation of guidelines
Moderator: Eddy van der Zee

16:00 – 16:10

Closure Eddy van der Zee

16:30 – 19:00

Farewell barbeque in the Main Hall of the Linnaeusborg, near the Reception
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Thursday, August 23
Jörn Rittweger: Vibration as an Exercise Modality: Past, Present and Future
German Aerospace Center (DLR), Cologne, Germany; Department of Pediatrics and Adolescent
Medicine, University of Cologne, Germany
Although vibration had been used in elite athletes already in the 1970s in the former Soviet Union, its
ample utilization as an exercise modality started only in the late 1990s. Even though some of the initial
claims and hopes could not be maintained, there is now a spectrum of applications that are supported by
solid scientific evidence. An important step in establishing vibration exercise was to demonstrate that
whole body vibration, as an exercise modality, and in contrast to occupational exposure to vibration, does
not deteriorate chronic lower back pain. Vibration is mostly applied to the human body as sinusoidal
perturbation. Physiological responses depend on transmission to the body, on the body’s configuration,
and on frequency and amplitude of vibration. Immediate physiological responses are well-documented for
the neuro-muscular system, for metabolism, for perfusion and the cardiovascular system and for muscle
temperature. Repeated training leads to adaptive changes in the musculature, in the vasculature, in bone
and in motor control. These potential benefits will often be small to non-existent in highly-trained
individuals, but can be quite substantial in untrained or frail people. Accordingly, current utilization of
vibration exercise is becoming wide-spread in fields related to rehabilitation medicine, but also
established in niches of elite sports. From the present knowledge, certain traits of future developments
can be expected. Improving our mechanistic understanding of the acute vibration-induced perfusion
effects could lead to a new field of application in cardio-vascular medicine. Further studies into vibrationeffects on glycaemic control could lead to applications in patients with metabolic disorders. Furthermore,
application in geriatric rehabilitation is straightforward already now. Finally, one should contemplate the
idea of using vibration not only as a therapeutic, but also as a diagnostic tool.

Ate Boerema: Beneficial effects in mice and man on brain and behavior by a chronic whole body
vibration intervention
Department of Nuclear Medicine and Molecular Imaging, University Medical Center Groningen, University
of Groningen, Groningen, The Netherlands; Groningen Institute for Evolutionary Life Sciences
(GELIFES), Molecular Neurobiology, University of Groningen, Groningen, The Netherlands.
The biological consequences of mechanical whole body vibration (WBV) on the brain are not well
documented. The aim of the current study was to further investigate the effects of a chronic WBV
intervention on brain functions. Mice (C57Bl/6J males, age 15 weeks) were exposed to 30 Hz WBV
sessions (10 minutes per day, five days per week, for a period of five weeks; n=10). Controls received the
same intervention without the actual vibration (n=10). Humans (both genders, age ranging from 44 to 99
years old) were also exposed to daily sessions of 30 Hz WBV (four minutes per day, four days per week,
for a period of five weeks; n=18). Controls received the same protocol using a 1 Hz protocol (n=16). PET
imaging was performed in the mice, and revealed that glucose uptake was not changed as a
consequence of the chronic WBV intervention. WBV did however improve motor performance and
reduced arousal-induced activity. Cognitive tests in humans revealed a selective improvement in the
Stroop Color-Word test. Taken together, it is concluded that chronic WBV is a safe intervention to improve
brain functioning, although the subtle effects suggest that the protocol is yet suboptimal.
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Peter Roemers: Whole body vibration enhances choline acetyltransferase immunoreactivity in cortex,
amygdale and hippocampus.
Groningen Institute for Evolutionary Life Sciences (GELIFES), Molecular Neurobiology, University of
Groningen, Groningen, The Netherlands.
Whole body vibration (WBV) is a form of physical stimulation brought about by mechanical vibrations
transmitted to a subject. WBV can increase attention in cognitive tasks in mice and humans. However,
little is known about the mechanisms that underlie this improved brain functioning.
We examined whether WBV affects the cholinergic forebrain system and the hippocampus of mice. Male
C57Bl/6J mice (2 months of age) received WBV in a cage attached to a small vibrating platform (30 Hz
with peak-to-peak displacements ranging from 14 to 75mm). WBV was applied five days a week for a
period of five weeks with daily sessions of ten minutes. Control mice (pseudo-WBV) were treated
similarly, but did not receive the actual vibration. Mice were sacrificed 2 or 24 hours after the last session
and their brains were processed immunohistochemically for the acetylcholine-synthesizing enzyme
cholineacetyl transferase (ChAT). ChAT-immunoreactivity was measured in the nucleus basalis
magnocellularis (NBM) and two areas the NBM projects to: the somatosensory cortex and the basolateral
amygdala. Moreover, we investigated the Medial Septum (MS) and one area the MS projects to: the
hippocampus.
ChAT-immunoreactivity was significantly increased due to WBV in the neuronal fibers of the MS after 2
and 24h, this was not the case for the NBM. Moreover, 24h after the final WBV session ChAT
immunoreactivity was increased in layer 5 of the somatosensory cortex, the basolateral amygdala (see
Figure 1) and several areas in the hippocampus: the dentate gyrus, CA1 and CA3.
As increased ChAT-immunoreactivity indicates a higher cholinergic activity, these results reveal that the
positive effects of WBV on attention are likely (at least in part) mediated by an increased activity of the
NBM and MS cholinergic system and cortical and hippocampal functioning. WBV could therefore be a
suitable intervention strategy in conditions where a reduced cholinergic forebrain activity plays a role.

Fig.1. ChAT Immunohistochemistry of the cortex layer V and the Basolateral amygdala 2 and 24 hrs after
treatment: 2 WBV groups (2hrs, n=7 and 24 hrs, n=7) and 2 control groups (2hrs, n=7 and 24 hrs, n=7) underwent
(pseudo) WBV treatment for 5 weeks and were sacrificed after 2 and 24 hours after the last treatment. (A)
Immunohistochemical analyses performed for ChAT within the basolateral amygdala. Immunohistochemistry
showed that after 2 and 24 hrs, ChAT is increased. Only after 24 hrs ChAT is increased significantly (B) Analysis
showed that there is no significant increase of ChAT after 2 hrs. After 24 hrs ChAT was significantly increased within
layer V of the cortex.
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Marelle Heesterbeek: Does whole body vibration have positive effects on institutionalized patients with
dementia?
Groningen Institute for Evolutionary Life Sciences (GELIFES), Molecular Neurobiology, University of
Groningen, Groningen, The Netherlands.
Background
Whole body vibration (WBV) provides tactile and proprioceptive sensory stimulation to the user. Ever
since 1987 positive effects of WBV on physical function have been reported [1]. More recent literature in
mice indicated that WBV can increase neuronal activity (reflected by c-Fos) in brain areas involved in
sensorimotor and learning/memory functions [2]. Moreover, increased cholinergic activity in the forebrain
has been observed after WBV, indicating that WBV might be an effective therapy for conditions where
reduced cholinergic (forebrain) activity is observed (e.g. Alzheimer’s Disease and Parkinson’s Disease)
[3]. Therefore in the current study we investigate the effects of WBV, and two other forms of sensory
stimulation on quality of life (QOL), activity of daily living (ADLs), cognitive functioning and physical
function of institutionalized patients with dementia
Materials & Methods
In this multicenter randomized controlled trial three forms of (multi)sensory stimulation are distinguished;
therapeutic motion simulation (TMSim), WBV and a combination of both TMSim + WBV. All interventions
can be performed by robotized platforms as depicted in figure 1.
During WBV, participants are exposed to mild vibrations (30 Hz, 1-2mm), providing tactile and
proprioceptive stimulation. During MSim movies of multiple activities from various perspectives are shown
on a television screen. During these movies the robotized platform on which the participant is sitting,
moves synchronically with the activities on the screen. Also matching sounds and music are played. This
way MSim is thought to stimulate the visual, auditory, tactile and proprioceptive systems of the participant.
During TMSim + WBV movies and movements of TMSim are alternated with short bouts of WBV.
Intervention effects are compared to a control group receiving regular care. Institutionalized patients with
dementia follow a six-week intervention program consisting of four 4 - 12 minutes sessions a week. The
primary outcome measures QOL and ADLs are assessed with questionnaires filled in by the primary
formal caregiver of the patient. The secondary outcome measures cognitive and physical functioning are
assessed by individual testing. The four groups are compared at baseline, after 6 weeks of intervention,
and 2 weeks after the intervention has ended.
Results
Until now adherence was high (83,6%). On average the WBV intervention was most appreciated (7.3 on
a scale from 1 to 10), followed by TMSim (7,2) and TMSim + WBV (7,1). As the study is still ongoing,
during the WAVEX meeting preliminary data of +- 110 participants will be presented.
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Figure 1. Motion simulation devices A) The balancer with a chair, screen and control panel, and B) the
wheelchair pod with a wheelchair platform and television screen (identical control panel as in Fig. 1A is
not depicted). Both platforms are used to provide the TMSim, WBV and TMSim + WBV intervention
sessions.
[1] Nazarov V, Spivak G (1987). Development of athlete’s strength abilities by means of biomechanical stimulation method. Theory
and Practice of Physical Culture, 12, 37-39.
[2] Van der Zee EA, Riedel G, Rutgers EH, De Vries C, Postema F, Venema BJ (2010). Enhanced neuronal activity in selective
brain regions of mice induced by whole body stimulation. Federation of European Neuroscience Societies Abstract, 5(024.49), R2.
[3] Heesterbeek M, Jentsch M, Roemers P, Keijser JN, Toth K, Nyakas C, Schoemaker RG, van Heuvelen MJG, van der Zee EA
(2017. Whole Body Vibration Enhances Choline Acetyltransferase-Immunoreactivity in Cortex and Amygdale. Journal of Neurology
& Translational Neuroscience, 5(2):1079.

Alexei Wong: The effects of whole-body vibration training on heart rate variability and body composition
in obese postmenopausal women.
Marymount University. Department of Health and Human Performance, USA
BACKGROUND: Menopause and obesity are associated with autonomic dysfunction and are
independent risk factors for cardiovascular disease. Heart rate variability (HRV) is a non-invasive tool for
the evaluation of cardiac autonomic function. HRV is adversely influenced by menopause and obesity in
women. It has been demonstrated that traditional exercise, such as aerobic and resistance training,
improves HRV and body composition in several populations. However, due to barriers associated with
traditional exercise (e.g.,musculoskeletal discomfort, lack of motivation) many obese postmenopausal
women have difficulty adhering to traditional exercise programs and/or may stop exercising altogether. It
is crucial to address these barriers by implementing novel modalities such as whole-body vibration
training (WBVT). The purpose of this study was to examine the effects of WBVT on HRV and body
composition in obese postmenopausal women. MATERIALS & METHODS: Twenty-eight obese
postmenopausal women [age (57 ± 1 years) and body mass index (34 ± 1 kg/m2)] were randomized to
either WBVT (n= 14) or no-exercise control group (n= 14) for 6 weeks. WBVT consisted of eight leg
exercises three times weekly. Training volume progressed over the training period by increasing the
intensity of vibration (25 to 40 Hz of frequency and 1 mm to 2 mm of amplitude), duration of the exercise
set (30 s to 60 s), and number of sets (3 to 7), and decreasing the duration of rest periods (60 s to 30 s).
Total power (TP), low-frequency power (LF), high-frequency power (HF) (vagal tone), the LF to HF ratio
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(LF/HF) (sympathovagal balance), heart rate (HR), lean body mass (LBM) and body fat percentage (BF
%) were measured before and after 6 weeks. LF and HF were normalized to TP resulting in nLF
(sympathetic activity) and nHF. Logarithmic transformation (Ln) was performed to normalize the HRV
variables in absolute units. RESULTS: There were significant group-by-time interactions (P < 0.05) for
nLF, nHF, HR and (P<0.01) for LnLF/LnHF as well as BF%. There were significant decreases (P<0.05) in
nLF, , LnLF/LnHF, HR and BF% as well as a significant increase (P<0.05) in nHF following WBVT
compared with no changes after control. The changes in LnLF/LnHF were correlated with changes in
BF% (r = .63, P < .05). No significant changes were observed in LnTP or LBM after 6 weeks for both
groups. DISCUSSION: Our findings indicate that WBVT improves HRV and BF% in obese
postmenopausal women. The improvement in BF% partially explained the decrease in sympathovagal
balance. CONCLUSIONS: WBVT may be a feasible adjuvant treatment to improve cardiac autonomic
function and body composition in obese postmenopausal women. Since obese and older individuals are
at increased risk of developing cardiovascular diseases, WBVT might have potential clinical implications
in these populations

Laisa Liane Paineiras-Domingos: Whole body vibration and Metabolic syndrome: effects on the
cardiovascular risk.
Programa de Pós-Graduação em Ciências Médicas, Faculdade de Ciências Médicas, Universidade do
Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil
BACKGROUND: Metabolic syndrome (MetS) is defined as a cluster of risk factors, including obesity,
hypertension, hyperglycemia and dyslipidemia. MetS individuals present insulin resistance associated
with comorbidities and according International Diabetes Federation (IDF), criteria accepted to MetS
diagnostics include metabolic parameters as high glucose (G), high triglycerides (TRIG), high total
cholesterol (TC) and low HDL cholesterol (HDLC). It is desirable that the practice of physical activity be
recommenced for this population and the whole body vibration (WBV) exercise have been suggested for
some population as MetS individuals. It is producing when the individual was in contact with a turn on
oscillating vibration platform (OVP). As the presence of MetS is a significant predictor of cardiovascular
diseases, some metabolic parameters as HDLC, TC and G and clinical parameters as heart rate (HR),
blood pressure (BP) and cardiovascular risk (CR) should be evaluated during the WBV exercise. Thus,
the objective of this study was to investigate the possible alterations of metabolic and clinical parameters
after performed WBV exercise. METHODS and MATERIALS: CAAE 54981315.6.0000.5259. Registro
Brasileiro de Ensaios Clínicos (ReBEC) RBR 2bghmh. Forty-four Mets individuals were allocated in twos
subgroups: intervention (IG) and control (CG) groups. The IG performed 10 sessions WBVE in a OVP,
two time/week, barefoot, in a squatting position (130º knee) for 3 minutes at the PPD of 2.5, 5.0 and 7.5
mm, with a resting period of 1 min (total time 18 minutes/session). The f ranged from 5 up to 14 Hz. The
individuals of the CG performed all the steps of the study, but with the OVP turned off. For metabolic
parameters analysis, the blood was collected before the beginning of WBVE and after the last training to
come the biomarkers evaluation. Clinical parameters were evaluated before and after each session by an
automated device (OMRON, model HEM-7113, China).The CR was calculated according the
Framingham score, across the analysis of the six factors (age, TC, HDLC, BP, smoking and diabetes)
and defined the risk. Statistics analysis (Wilcoxon rank test, with p≤0.05) was performed and the Graph
Pad Prism Program 6 was used for analysis. RESULTS Analyzing the HR values no statistic difference
were found in the two subgroups (p=0.59). The BP values also no present statistic difference responses
(p=0.35). Comparing the beginning and after WBV exercise protocol, significant results were found in the
IG, with a decrease of the TC (p=0.048) and the increase of the HDLC (p= 0.012). The CG no presented
significant alter in this metabolic parameters. The CR no increases after the WBV exercise. DISCUSSION
The significant HDLC increase and TC decrease, the maintained of the CR and of the BP are agree with
previous studies that suggested the WBV exercise as a safe exercise. CONCLUSION The outcomes of
this current study recommended the WBV exercise for MetS individuals as safe and adequate physical
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activity. However, more investigations are necessary to define the better protocol of the WBV exercise for
MetS individuals.
Eddy van der Zee: Vibrations and the animal kingdom: (evolutionary) relevance of 30 Hz sensitivity
(supported by the Royal Dutch Zoological Society)
Groningen Institute for Evolutionary Life Sciences (GELIFES), Molecular Neurobiology, University of
Groningen, Groningen, The Netherlands.
Everyone who is exposed to WBV, for whatever intended purpose, also perceives the vibrations, a
process fully dependent on the brain. The vibrations can be experienced differently, ranging from painful
to pleasant. In addition, it can stimulate the brain and improve certain executive functions. At present, it is
not exactly known by which underlying mechanism(s) WBV exerts its positive effects on cognition and the
brain. However, based on known physiological mechanisms in humans in combination with the results of
the animals studies some likely candidates come to surface: skin mechanoreceptors. The skin contains
many specialized mechanoreceptors that subserve “touch” sensations contributing to proprioception and
motor control. Mechanoreceptors located in various layers of the skin are excited by indentation of the
skin by their preferred stimulus (for example vibrations, stretching of the skin, or brushing). This is
followed by transferring the information to the brain via the spinal cord reaching the thalamus. From there,
the information is conveyed to the sensory areas of the neocortex and other areas in the basal forebrain,
cerebellum and brainstem. The four types present in the glabrous skin are the Meissner and Pacinian
corpuscles, Merkel cell-neurite complexes and Ruffini endings. Most likely all these types of cutaneous
mechanoreceptors respond to WBV in their own way. Meissner and Pacinian corpuscles are fastadapting types, mainly responding at the start and the end of the skin indentation. Both respond strongly
to vibratory stimuli, but the Pacinian corpuscles respond predominantly to vibration frequencies exceeding
300-400 Hz (but also detect vibrations starting from 150 Hz). In contrast, Meissner corpuscles are
sensitive to much lower frequencies, especially those of 20-40 Hz. The Merkel cell-neurite complexes and
Ruffini endings are slow-adapting types, responding for a longer duration to a continuous skin indentation.
These mechanoreceptors mainly respond to stretching of the skin or brushing.
In this presentation I will mainly focus on Meissner and Pacini corpuscles, and raise questions
about why we are so sensitive to ~30 Hz frequencies. One way to look at this is via an evolutionary
approach: why are vibrations important in the animal kingdom and how does the perception of vibrations
in humans (and other primates) relate to this? The use of vibrations as a mean to communicate is used
throughout the animal kingdom (ranging from insects to mammals), and probably dates back to ancient
times. The functional relevance of Meissner corpucles in humans has been hypothesized in either the
friction theory (role of grip) or the fruit theory (touch; determining whether fruit is edible). The 30 Hz
sensitivity seems to originate from the structure of the Meissner corpucles themselves: by
touching/stroking a surface Meissner corpucles are deformed and activated, which produces a primarily
30 Hz vibration, which is transferred to the brain as a 30 Hz signal. It therefore seems that the Meissner
corpuscles are the main candidates involved in activating the brain in response to ~30 Hz WBV. The
vibrations reach the brain via the spinal cord projecting to the thalamus, and finally terminate amongst
others in different parts of the sensory cortex (divided in a “what” and “where” stream). In the cortex it
integrates, in a complex and poorly understood way, with other senses, notably those of sound and
hearing. Optimal WBV protocols to stimulate the brain could then be combined with optimal WBV to
stimulate, for example, muscles and joints, in such a way that it is perceived as pleasant and creating a
win/win situation for those subjected to WBV therapy.

Mayara Viana Freire Gomes: Effects of whole-body vibration exercise in kinetic analysis of lameness in
a dog with hip dysplasia: single case report.
Dept of Veterinary Surgery and Anaesthesiology, School of Veterinary Medicine and Animal Science
(FMVZ), UNESP - São Paulo State University , Botucatu, São Paulo, Brazil.
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Background
Dogs diagnosed with canine hip dysplasia (CHD) commonly present with clinical sign of lameness, pain
and a decreased range of motion in the hip joint. Conservative management of CHD frequently involves
a combination of exercise restriction, weight control, analgesics and physical therapies to reduce pain and
improve gait. Whole-body vibration exercise (WBVE) has been studied as an alternative to rehabilitation
in human physiotherapy, more commonly in elderly patients as an alternative to high impact exercise. The
aim of this report is to describe any improvement of gait symmetry when a dog with CHD was treated
conservatively using WBVE.
Materials & Methods
A one-year-old neutered male Rottweiler dog, weighing 39.5 kg with history of abnormal gait, intermittent
lameness in the right hind limb (RH), and pain and decreased range of motion in the hip joints during
physical examination was enrolled at the study. Informed consent was obtained from the owner prior to
treatment. The rehabilitation protocol consisted of five minute consecutive periods of WBVE
(TheraPlate®) with frequency of 30 Hz, 50 Hz and 30 Hz respectively during each session. Sessions
were repeated three times per week, over a period of four weeks. Kinetic gait data was recorded with a
pressure platform (Walkway™ High Resolution HRV4 - Tekscan) before the first and after the last session
of WBVE. Approximately 20 passes were collected during each data capture session, of which the first 10
valid passes were used to calculate vertical force (VF), vertical impulse (VI), contact area and force of the
metatarsus pad and toes. A pass was considered to be valid when the dog walked within the correct
velocity (0.9 - 1.2 m/s), without turning their head or pulling on the leash.
Results
All parameters evaluated with the pressure platform were decreased in the RH before treatment, showing
an asymmetry with the left hind limb (LH) indicating lameness in the RH (figure 1). After four weeks of
treatment there were some changes in VF (% body weight) at the left forelimb (LF) (mean before 39.15
and after 35.89), right forelimb (RF) (mean before 38.26 and after 40.16) and LH (mean before 22.09 and
after 25.62). There were also changes in VI, contact areas and metatarsus pad force of the sound limbs.

Figure 1. Kinetic data collected during walk; a. before WBVE, b. after four weeks of WBVE.
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Discussion
Lameness is a result of pain in the locomotor system and an attempt to reduce weight bearing in the
painful limb. Asymmetry in weight bearing between the LH and RH before WBVE treatment indicates pain
in the RH and the attempt of shift the weight to other non painful limbs. After four weeks of WBVE it was
possible to observe a change in some parameters of the three sound limbs, which indicates a
redistribution of loadings.
Conclusion
WBVE was shown to improve lameness due to a redistribution of loadings, impulse and force in a dog
with CHD. Therefore, data from more dogs will be necessary to establish effectiveness of vibration
therapy.

Adérito Seixas: Immediate and short-term effects of whole body vibration on skin temperature of the
lower limbs.
Escola Superior de Saúde, Universidade Fernando Pessoa, Porto, Portugal
Background:
Whole body vibration exercise (WBVE) is a popular exercise modality in sports and rehabilitation settings.
The effects of WBVE were previously studied but few used infrared thermography (IRT) to monitor skin
temperature (Tsk) changes, and even fewer have assessed the short-term effects, minutes after the
exercise. Therefore, the goal of this research was to assess the immediate and sort-term effects of WBVE
exposure, at two different frequencies, on Tsk of the lower limbs.
Materials & Methods:
Eight male participants were exposed to WBVE using a synchronous vibrational platform (Power Plate ®)
at high amplitude. Participants were exposed to three experimental conditions, control (no vibration), 25
Hz and 50 Hz, in three different days, with randomized assessment order. Participants stood on the
platform at 70º knee flexion and were exposed to five 1-minute bouts of WBVE and 1-minute rest
between repetitions. Tsk was assessed using IRT, before, immediately after, 5 minutes after and 10
minutes after the experimental condition. Four regions of interest (ROIs) were analysed in each lower limb
(figure 1).

Results:
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Significant Tsk changes were observed in all experimental conditions. Skin temperature changes across
assessment moments were not significant (p>0.05) in the anterior aspect of the non-dominant thigh for all
experimental conditions and in the posterior aspect of the dominant leg. In all other ROIs, skin
temperature changes were statistically significant across assessment moments (p<0.05).
Discussion:
During exercise heat is produced because of the mechanical stress that is imposed. In a squat position
the anterior thigh muscles are more exerted than any other muscle group in the lower limb, especially
those on the dominant side. Our results support this idea, with significant Tsk increase in the anterior
aspect of the dominant thigh and non-significant Tsk changes in the non-dominant thigh.
Thermoregulatory mechanisms activated during exercise imply a redistribution of blood flow from inactive
areas, decreasing the amount of blood used to regulate skin temperature, to active areas where skin
temperature increases. Our results also support this idea, with an overall decrease in temperature in the
posterior aspect of the thighs and in all ROIs of the legs.
Conclusion:
An increase in Tsk in the anterior aspect of the dominant thigh was observed in all experimental
conditions, that persisted for 10 minutes after the exposure to both frequencies, but not in the control
condition. An overall significant Tsk drop was observed in the other ROIs for all conditions.

Danúbia da Cunha de Sá-Caputo: Improvements on the functional parameters and in the quality of life
of the metabolic syndrome individuals with use of the whole body vibrayion exercise.
Danúbia da Cunha de Sá-Caputo1,2,3,4, Laisa Liane Paineiras-Domingos1,2,3, Patrícia LopesSouza1,2, Arlete Francisca-Santos2,3, Aline da Silva Reis2,5, Eloá Moreira-Marconi2,6, Márcia Cristina
Moura-Fernandes2,6, Gefferson Silva-Costa2, Sérgio O De-Carvalho2, Tânia Regina Lemos-Santos2,
Mario Bernardo-Filho2.
1Programa de Pós-Graduação em Ciências Médicas, Faculdade de Ciências Médicas, Universidade do
Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil. 2Laboratório de Vibrações Mecânicas e Práticas
Integrativas, Departamento de Biofísica e Biometria, Instituto de Biologia Roberto Alcântara Gomes,
Universidade do Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil. 3 Faculdade Bezerra de Araújo,
Rio de Janeiro, RJ, Brazil 4.Centro Universitário Serra dos Órgãos, Teresópolis, RJ, Brazil.
5Programa de Pós-Graduação em Saúde, Medicina Laboratorial e Tecnologia Forense, Instituto de
Biologia Roberto Alcântara Gomes, Universidade do Estado do Rio de Janeiro, Rio de Janeiro, RJ,
Brazil. 6Programa de Pós-Graduação em Fisiopatologia Clínica e Experimental, Faculdade de Ciências
Médicas, Universidade do Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil.

BACKGROUND AND AIM: According the International Diabetes Federation (IDF), metabolic syndrome
(MetS) is a complex syndrome and is characterized by abdominal obesity associated with more two
alterations, as dyslipidemia, hyperglycemia or hypertension. MetS is a multifactorial syndrome that results
from the interaction of sedentary behavior, physical inactivity and genetic factors. Metabolic impairments
caused due to the excessive fat accumulation in the obese are associated with increased risk for
cardiovascular disease, disability, and mortality. The sedentarism of these individuals can reduce the
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functionality and the quality of life of them. The aim of this study was to assess the effect of whole body
vibration (WBV) exercises on functional parameters and quality of life of individuals with MetS.
METHODS and MATERIALS: Trial register: CAAE 54981315.6.0000.5259 and RBR 2bghmh. Forty-four Mets
individuals were allocated in a WBV and control group. The side-to-side alternating oscillating/vibratory
platform was used. The parameters used were 5 to 14 Hz (frequency), 2.5, 5 and 7.5 mm (peak-to-peak
displacement), 1 minute of work time and 1 minute of rest. This protocol was performed in squat static
position per 5 weeks, twice a week. The evaluations (functional parameters and quality of life) occurred
before and after the protocol (10 sessions). To access the functional parameters were used the Short
Physical Performance Battery (SPPB) and the hand grip strength (HG) and to access the quality of life (QL)
was used the World Health Organization Quality of Life – Bref.

The GraphPad Prism 5.01 was used and

P≤0.05 was adopted for statistical significance.
RESULTS
Significant improvements were found in QL in the WBV group considering the physical (20.40±3.90 before
and 22.20±4.39 after; p=0.005) and psychological (18.60±4.68 before and 20.60±5.16 after; p=0.01)
domains. No significative difference was observed in the WBV group considering social relationship
(9.88±3.02 before and 9.41±2.69 after; p=0.39) and environment (23.70±3.18 before and 23.20±2.33 after;
p=0.96) domains. In the control group not observed statistical difference in all domains. In the SPPB wa s
observed statistical difference in the WBV group (8.28±1.67 before and 9.38±1.74 after; p=0.009) and not
observed statistical difference in control group (8.68±1.13 before and 9.00±1.41 after; p=0.56). Considering
the HG was observed statistical difference in the WBV group (20.02±7.72 before and 22.41±6.53 after;
p=0.09) and not observed statistical difference in control group (28.37±8.97 before and 25.38±7.98 after;
p=0.09).
DISCUSSION
Physical limitations and complications, as well as the decrease of the muscle strength that are present in
individuals with MetS, would be explained through the relationship between the composition of skeletal
muscle tissue and all the affected metabolic pathways. These conditions can interfere in the QL of the Mets
individuals.
CONCLUSION
The WBV exercise can be considered a modality of exercise that can improve the quality of life and the
functional parameters of the MetS individuals, reducing the poor physical performance of them and
promoting the reduction of the cardiovascular risks associated with this condition.
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Pedro Marin: Effects of different vibration exercises on neuromuscular performance: practical pplications
CYMO Research Institute, Valladolid, Spain.
The vibration stimulus can be applied locally by two main ways: (i) directly to the muscle belly (Jackson
and Turner, 2003) or the tendon (Moran et al., 2007), or (ii) indirectly applied by gripping a vibration
system (Humphries et al., 2004), dumbbell (Cochrane and Hawke, 2007), bar (Poston et al., 2007), or
pulley system (Kaeding et al., 2017). Vibration stimulus that is applied via the feet while standing on a
vibration platform (Kaeding et al., 2017) is known as whole body vibration (WBV).
Exercises performed on ground-based WBV platforms have demonstrated significant increases in lower
body muscle activity compared to the same exercise with no WBV (Hazell et al., 2010). The magnitude of
this response depends on the amplitude (size of each deflection, measured in mm) and the frequency
(number of deflections per second, measured in Hz) of the stimulus (Ritzmann et al., 2013). Higher
vibration frequencies and amplitudes induce greater muscle activity than lower frequencies and/or
amplitudes during a regular isometric-squat (Ritzmann et al., 2013). Furthermore, the combination of high
frequency and amplitude vibration has been investigated by several studies which demonstrated that
higher frequencies of vibration on a platform combined with higher amplitudes result in even greater
muscle activity (Hazell et al., 2010).
Cross education represents the changes evoked in one limb that is not being stimulated, while the
opposite or contralateral limb is stimulating by a stimulus such as a conventional training or vibration
stimulus. Marin et al. (2014) found an acute WBV (50 Hz) bout of 30 seconds augments cross-transfer in
neuromuscular performance of explosive power parameters. To optimize muscle power from synchronous
vibration platforms, such as the one used in this study, it has been advocated that higher WBV
frequencies of 45–50 Hz at a fixed amplitude can significantly increase EMG during exposure and acute
power characteristics post-exposure compared to lower WBV frequencies of 20–35 Hz (Hazell et al.,
2010). The practical importance of the effects of WBV on the cross-transfer of strength are also clinically
important in rehabilitation settings for individuals with compromised capacity to use/train one limb due to
injury or limb immobilization following surgery (Pearce et al., 2013).
References:
Cochrane, D. J. and Hawke, E. J. (2007). Effects of acute upper-body vibration on strength and power variables in climbers. The
Journal of Strength and Conditioning Research, 21(2):527.
Hazell, T. J., Kenno, K. A., and Jakobi, J. M. (2010). Evaluation of muscle activity for loaded and unloaded dynamic squats during
vertical whole-body vibration. Journal of Strength and Conditioning Research, 24(7):1860–1865.
Humphries, B., et al. (2004). The influence of vibration on muscle activation and rate of force development during maximal isometric
contractions. Journal of Sports Science & Medicine, 3(1):16–22.
Jackson, S. W. and Turner, D. L. (2003). Prolonged muscle vibration reduces maximal voluntary knee extension performance in
both the ipsilateral and the contralateral limb in man. European Journal of Applied Physiology, 88(4):380–386
Kaeding, T. S., et al. (2017). Whole-body vibration training as a workplace-based sports activity for employees with chronic low-back
pain. Scandinavian Journal of Medicine & Science in Sports, 27(12):2027–2039.
Marín, P. J., et al. (2014). Acute unilateral leg vibration exercise improves contralateral neuromuscular performance. Journal of
Musculoskeletal & Neuronal Interactions, 14(1):58–67.
Moran, K., McNamara, B., and Luo, J. (2007). Effect of vibration training in maximal effort (70% 1RM) dynamic bicep curls. Medicine & Science in
Sports & Exercise, 39(3): 526–533.
Pearce, A. J., et al. (2013). Corticospinal adaptations and strength maintenance in the immobilized arm following 3 weeks unilateral strength training.
Scandinavian Journal of Medicine & Science in Sports, 23(6):740–748.
Poston, B., et al. (2007). The acute effects of mechanical vibration on power output in the bench press. Journal of Strength and Conditioning Research,
21(1):199–203.
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Ritzmann, R., Gollhofer, A., and Kramer, A. (2013). The influence of vibration type, frequency, body position and additional load on the neuromuscular
activity during whole body vibration. European Journal of Applied Physiology, 113(1):1–11.

Kemal S. Türker (and Ilhan Karacan): Methodology for studying whole body vibration induced reflexes.
KOC UNIVERSITY AND BAHCELIEVLER STATE HOSPITAL, Turkey
Background: Whole-body vibration (WBV), as a method of exercise training, is becoming increasingly
popular in physical therapy, rehabilitation, and professional sports, and is increasingly used in beauty and
wellness applications due to its beneficial effects on the neuromuscular system. The use of surface
electromyography (SEMG) in vibration studies is problematic since motion artifacts occupy the same
frequency band with the SEMG signal containing information on synchronous motor unit activity.
Furthermore, latency of the reflexes elicited by WBV is difficult to establish as the stimulus rate is much
faster than the timing for the reflex loop. We hypothesize that using a harsher filter and using rectification
can help eliminate motion artifacts and provide a way to observe synchronous motor unit activity that is
phase locked to vibration stimulus. We further hypothesize that cumulated average method can be used
to pinpoint the reflex latencies induced by WBV.
Methods & Materials: Multi motor unit (MMU) action potentials using intramuscular electrodes along with
SEMG were recorded from the gastrocnemius medialis of healthy male volunteers who signed informed
consent forms approved by the local human ethics committee of Koç University. Data were collected
during whole body vibration, using vibration frequencies of 25 Hz, 30 Hz, 35 Hz, 40 Hz 45 Hz and 50 Hz.
SEMG was full-wave rectified and band-pass filtered at 80-500 Hz. To determine the WBV induced reflex
latency, we used vibration stimulus as the trigger and surface electromyogram (SEMG) and motor unit
action potentials (MUAP) as the source in a spike triggered averaging format. We have then took the
mean of the averaged SEMG and MUAP responses that were obtained using different vibration rates and
obtained a ‘cumulated average’ of the data. Lowest standard error on the cumulated average of the data
illustrated the time point where the reflex responses to the stimuli were synchronized. Time of
synchronous occurrence of the stimulus-induced response was then taken as the response latency.
Results: Our findings indicated that motor unit synchronization took place during WBV and this finding
was verified using MMU recordings. Rectification and harsh filtering regimen proved successful in
demonstrating motor unit synchronization in SEMG recordings. Computer simulation scenario confirmed
these results. WBV induces a short or long latency reflexes depending on the vibration amplitude.
Latency of the short latency reflex was the same as Tendon reflex latency. It is highly probable that the
short latency reflex is the monosynaptic stretch-induced reflex. Latency of the long latency reflex is longer
than latency of Tendon reflex. The long latency reflex was induced by relatively high amplitude and its
origin is not known.
Discussion: This study established two new methods for WBV. Firstly, we have shown that the SEMG
needs to be full-wave rectified and high-pass filtered at 80 Hz to avoid mechanical artifacts. Secondly, we
have discovered a new method to pinpoint the reflex latencies induced by high-rate stimulations such as
WBV.
Conclusion: The findings of this study can be used to study the neurophysiological mechanisms underlying the
neuromuscular effects of WBV.

Danúbia da Cunha de Sá-Caputo: Whole body vibration exercises on the management of individuals
with chronic diseases.
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Anselm Fuermaier: Whole-body vibration – An effective treatment for cognitive impairment?
Department of Clinical and Developmental Neuropsychology, University of Groningen, The Netherlands
Cognitive impairment, such as inattention, distraction, mental exhaustion, forgetfulness, and
disorganization, occurs frequently in patients with psychiatric or neurological conditions. Cognitive
impairment represents a burden for many patients, as intact cognitive functioning was shown to be crucial
for many aspects of daily living, including social functioning and participation, educational achievement
and occupational attainment. While a variety of pharmacological and non-pharmacological treatment
strategies have been proposed to treat cognitive impairment, most of these treatment strategies are still
associated with a number of disadvantages, such as unsatisfactory effects, adverse clinical side effects or
high financial costs. Because active exercise has been clearly linked to increased physical and mental
health, it can be hypothesized that also Whole Body Vibration (WBV) may provoke positive effects on
physical health and better cognitive functioning. This presentation introduces the theoretical framework
and pilot work that lead to a series of studies on WBV and cognition in healthy and clinical populations.
Experimental and clinical research is presented that explores the utility of WBV for the treatment of
cognitive impairment of patients with neuropsychological conditions. These studies include large-scaled
experimental work on the acute effects of WBV on subsequent cognitive performance, as well as a casestudy on the long-term beneficial effects of WBV in the treatment of cognitive impairment. Results are
critically evaluated and future research ideas discussed that are needed to further explore the potential
value of WBV in the applied clinical field.

Round table discussion; Moderator Csaba Nyakas:
Semmelweis University, Faculty of Health Sciences, Department of Morphology and Physiology,
Budapest; Doctoral School of University of Physical Education, Budapest, Hungary
Background - In the course of advancement of aging passive exercise is going to gain more and more
ground for maintaining the elderly’s physical and mental condition, since ageing is often hampered by
motor, cognitive and psychosocial constraints which interfere with the options of practicing active physical
training. One of the main features of passive exercise regarding aging is that it is complementary and
worth to use in combination with active exercise, proper nutrition and psychosocial facilities. This
congress in Groningen is concentrating on WBV which can also be assessed as a passive type of
exercise in addition to its therapeutic options. Electromagnetic field (EMF) stimulation also generates
bioenergy changes that trigger many beneficial biological effects and can be considered as a comparable
treatment type.
Aim of the presentation – (1) regarding to human aging both active and passive types of exercise training
aims at serving for active (in both physically and mentally) and healthy aging and an expected quality of
life, in order to reduce or moderate the aging-related movement and cognitive declines. Both WBV and
EMF treatment can target for aging-associated sarcopenia, frequent falls and fractures, cognitive decline,
deterioration in self-maintenance by ensuring partial or complete prevention. (2) To understand the
efficacy of effective therapies for this goal and also their mechanism of action it might be useful to
compare active and passive exercise as well as WBV and EMF type of treatments. (3) Furthermore, for
the same intentions human studies may be compared to translational experiments using aged animals, at
the moment preferably rodents. In summary, based on these main trends, we may present some results
serving both the scientific and some national health care interests in Hungary.
Supported by National Research, Development and Innovation Office – NKFIH, K116511; and National Bionics
Program _ED_17-1-2017-0009 in Hungary
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Redha Taiar, launching the new WBV book, entitled: Whole body vibrations – Physical and Biological
Effects on the Human Body
Edited by Redha Taiar, Christiano Bittencourt Machado, Xavier Chiementin, and Mario Bernardo-Filho.
CRC Press, Boca Raton and London

Rainer Rawer: Neuromuscular reaction on different mechano-stimulation frequency ranges and their use
for training and therapy
Novotec Medical GmbH,| Stratec Medizintechnik GmbH,| Durlacher Str. 35,| D-75172 Pforzheim,
Germany
Side alternating Mechano-Stimulation offers the possibility to use a wide range of stimulation frequencies
including frequencies below 20 Hz. This presentation will highlight the background in neurology and
muscle physiology which can be used to defining different frequency ranges resulting in different
reactions of the neuro-muscular system. Because of these different neuro-muscular reaction individual
frequency ranges can focus on specific training and therapy effects. An overview of these possible
training and therapy effects as well as corresponding research results will be given.
Mario Bernardo-Filho: Good Laboratory Practice in WBV – towards the foundation of guidelines

POSTERS
1. Bioelectrical activity of the muscles during whole body vibration with different combinations of
frequency and peak-to-peak vibration displacement
Stania Magdalena1, Chmielewska Daria1, Kucio Cezary2, Kucio Ewa1
1Department

of Physiotherapy Basics, Jerzy Kukuczka Academy of Physical Education, Mikołowska 72a,
40-065 Katowice, Poland; 2Faculty of Physiotherapy in Internal Diseases, Jerzy Kukuczka Academy of
Physical Education, Mikołowska 72a, 40-065 Katowice, Poland

Background:
Whole body vibration (WBV) stimulates the neuromuscular system of human body. The aim of this study
was to evaluate bioelectrical activity of the vastus medialis (VM), erector spinae (ES) and transversus
abdominis (TA) muscles during low- and high-intensity WBV in three trials of varying duration.
Materials & Methods:
The study participants were young female students. Group I and II subjects participated in synchronous,
vertical WBV with the frequency and peak-to-peak vibration displacement set individually for each group,
i.e. 2 mm/20 Hz for group I and 4 mm/40 Hz for group II. Test participants were in a static squat position.
Control participants (group III) performed the same static squat exercises but without the concurrent
application of vibrations. Surface EMG electrodes were placed on the bellies of the VM, ES and TA
muscles in accordance with SENIAM recommendations. The experiment consisted of two phases: 1/ the
maximal voluntary contractions (MVC) procedure to recruit the examined muscles and 2/ three static
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exercise trials of varying duration (30s, 60s, 90s) to determine bioelectrical activity during (groups I, II) or
without (group III) WBV.
Results:
Friedman’s two-way ANOVA revealed a statistically significant difference in the mean normalized
amplitudes of the sEMG signal from the TA muscle during all three trials between the group exposed to
high and low intensity WBV and control participants (p<0.05) (fig. 1). The mean amplitude of the ES
sEMG signal during 30s trial was significantly higher in Group I and II compared to the control (p<0.05).
During all trials, the activity of the VM was significantly higher in the high intensity group in comparison to
low intensity group and control group (p<0.05). A comparison of mean normalized amplitudes of VM, ES,
TA muscles between 30s, 60s and 90s trials did not reveal significant differences in any of the groups
(p>0.05).

Fig. 1. Mean normalized amplitude of the sEMG signal from the transversus abdominis muscle (%MVC)
in the study and control groups

Discussion:
Repeated quick and short-lasting extension of a musculoligamentous unit elicited in response to vibratory
stimulation produces a reflex muscular contraction referred to as the Tonic Vibration Reflex (TVR). The
magnitude of the TVR depends, among others, on vibration parameters, baseline position for the
exercise, initial muscle extension, distance between the muscle and the vibration platform, vibration type
and possible external load application (Pollock et al., 2010; Krol et al., 2011; Ritzmann et al., 2013).
Conclusion:
WBV increases

the

bioelectrical

activity

of

stratied

muscles

as

detected

with

sEMG.

2. Effects of whole-body vibration training on physical, psychological and inflammatory-oxidative
measures in patients with moderate COPD.
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Vanessa A. Mendonça,1,2 Camila D. C. Neves,1,2 Ana Cristina R. Lacerda,1,2 Vanessa K. S. Lage,1,2
Aline A. Soares,1 Maria Gabriela A. Chaves,1 Liliana P. Lima,1 Thyago J. Silva,3 Érica L. M. Vieira,4
Antônio L. Teixeira,4 Hércules R. Leite,1,2 Mariana A. Matos,1.
de Inflamação e Metabolismo – LIM – CIPq Saúde. Universidade Federal dos Vales do
Jequitinhonha e Mucuri, Diamantina, Minas Gerais, Brazil. 2Programa Multicêntrico de Pós-Graduação
em Ciências Fisiológicas, Sociedade Brasileira de Fisiologia. Universidade Federal dos Vales do
Jequitinhonha e Mucuri, Diamantina, Minas Gerais, Brazil. 3Faculdade de Medicina. Universidade Federal
dos Vales do Jequitinhonha e Mucuri, Diamantina, Minas Gerais, Brazil. 4Faculdade de Medicina.
Universidade Federal de Minas Gerais, Belo Horizonte, Minas Gerais, Brazil.
1Laboratório

Background:
The whole-body vibration training (WBVT) has been identified as an alternative and effective intervention
to improve exercise capacity and quality of life of patients with Chronic Obstructive Pulmonary Disease
(COPD). However, the effect of WBVT on inflammatory-oxidative biomarkers remains unknown. The aim of
this trial was to investigate the effects of WBVT on quality of life and physical and inflammatory -oxidative
parameters in patients with COPD. Materials & Methods: Twenty patients with COPD were equally divided
into two groups: 1) intervention group (IG) that performed the WBVT, and 2) control group (CG) that did
not receive any intervention. Intervention consisted in performing static squatting on synchronic vibrating
platform, in six series of 30 seconds, 3 d.wk− 1, for 12 weeks. The vibratory stimulus was offered at
amplitude of 2 mm and frequencies that progressively increased each 4 weeks, beginning with 30 Hz,
followed by 35 and 40 Hz. Patients were evaluated for: 1) plasma levels of inflammatory markers (IL-6, IL-8,
IFN-ɣ, soluble receptors of TNF-α); 2) white cells count; 3) plasma levels of oxidant and antioxidant
markers; 4) the 6-minute walking distance (6MWD); 5) peak oxygen uptake (VO2 peak); 6) handgrip
strength; 7) quality of life; 8) timed 5-chair sit-to-stand (5STS); and 9) timed get-up and go test (TUG).
Results: After WBVT, no significant differences were found regarding inflammatory-oxidative biomarkers
and white cells count in the IG. However, IG showed significant increase in the 6MWD, VO2 peak and
handgrip strength compared to baseline and CG. Furthermore, patients from IG reached minimal clinically
important difference regarding quality of life and no significant differences were found in 5STS and TUG.
CG did not show significant improvement in all assessments. Discussion: To the best of our knowledge, this
is the first study investigating the effects of WBVT on inflammatory and oxidative biomarkers in patients
with stable COPD. The major finding of this study was that the WBVT enhances exercise capacity, muscle
strength and quality of life and does not alter inflammatory-oxidative biomarkers in patients with moderate
COPD. Conclusion: Taking together, our results corroborates the WBVT potential for improving exercise
capacity, muscle strength and quality of life in patients with moderate COPD, but not related to
inflammatory-oxidative biomarkers changes.
Financial Support: Fapemig, CNPq, UFVJM.
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3. Cardiorespiratory responses after acute whole-body vibration session in patients with COPD
Vanessa Amaral Mendonça 1,2, Vanessa Kelly da Silva Lage 1,2, Ana Cristina Rodrigues Lacerda 1,2,
Camila Danielle Cunha Neves 1,2, Maria Gabriela Abreu Chaves 2, Aline Alves Soares 2, Liliana Pereira
Lima 2, Mariana Aguiar de Matos 1,2, Hércules Ribeiro Leite 1,2, José Sebastião Cunha Fernandes 3.
1

Programa Multicêntrico de Pós-Graduação em Ciências Fisiológicas, Sociedade Brasileira de Fisiologia,
Universidade Federal dos Vales do Jequitinhonha e Mucuri, Diamantina, MG, Brasil. 2 Laboratório de
Inflamação e Metabolismo – LIM, CIPq Saúde, Universidade Federal dos Vales do Jequitinhonha e
Mucuri, Diamantina, MG, Brasil. 3 Departamento de Agronomia, Universidade Federal dos Vales do
Jequitinhonha e Mucuri, Diamantina, MG, Brasil.

Background:
The whole-body vibration training (WBVT) has been identified as an alternative and effective intervention
to improve exercise capacity and quality of life of patients with Chronic Obstructive Pulmonary Disease
(COPD). However, the effect of WBVT on inflammatory-oxidative biomarkers remains unknown. The aim of
this trial was to investigate the effects of WBVT on quality of life and physical and inflammatory -oxidative
parameters in patients with COPD. Materials & Methods: Twenty patients with COPD were equally divided
into two groups: 1) intervention group (IG) that performed the WBVT, and 2) control group (CG) that did
not receive any intervention. Intervention consisted in performing static squatting on synchronic vibrating
platform, in six series of 30 seconds, 3 d.wk− 1, for 12 weeks. The vibratory stimulus was offered at
amplitude of 2 mm and frequencies that progressively increased each 4 weeks, beginning with 30 Hz,
followed by 35 and 40 Hz. Patients were evaluated for: 1) plasma levels of inflammatory markers (IL-6, IL-8,
IFN-ɣ, soluble receptors of TNF-α); 2) white cells count; 3) plasma levels of oxidant and antioxidant
markers; 4) the 6-minute walking distance (6MWD); 5) peak oxygen uptake (VO2 peak); 6) handgrip
strength; 7) quality of life; 8) timed 5-chair sit-to-stand (5STS); and 9) timed get-up and go test (TUG).
Results: After WBVT, no significant differences were found regarding inflammatory-oxidative biomarkers
and white cells count in the IG. However, IG showed significant increase in the 6MWD, VO2 peak and
handgrip strength compared to baseline and CG. Furthermore, patients from IG reached minimal clinically
important difference regarding quality of life and no significant differences were found in 5STS and TUG.
CG did not show significant improvement in all assessments. Discussion: To the best of our knowledge, this
is the first study investigating the effects of WBVT on inflammatory and oxidative biomarkers in patients
with stable COPD. The major finding of this study was that the WBVT enhances exercise capacity, muscle
strength and quality of life and does not alter inflammatory-oxidative biomarkers in patients with moderate
COPD. Conclusion: Taking together, our results corroborates the WBVT potential for improving exercise
capacity, muscle strength and quality of life in patients with moderate COPD, but not related to
inflammatory-oxidative biomarkers changes.
Financial Support: Fapemig, CNPq, UFVJM.
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4.

Investigation of the effects of whole body vibration on the tibial cortical parameters in
sedentary postmenopausal women population: preliminary results
Halil İbrahim Cakar 1,3, Hervé Locrelle
Thomas 1,2, Laurence Vico 1

1,2,

Marie-Hélène Lafage-Proust

1,2,

Hubert Marotte

1,2,

Thierry

1.INSERM-U1059,

Biologie du Tissu Osseux, University of Lyon, Saint-Etienne, France 2.Service de
rhumatologie, CHU de Saint-Étienne, 42055 Saint-Étienne cedex 2, France 3.Laboratoire d’Analyse des
Signaux et des Processus Industriels, IUT de Roanne, Roanne, France
The effects of whole body vibration on musculoskeletal system might depend on the vibration regimen. In
this study, a group of 100 sedentary postmenopausal women (55 to 75 years old) were subjected to
whole body vibration (35-50 Hz frequency, 0.2-0.8 mm amplitude, 3 sessions/week) while they performed
passive and active squat exercises for a period of 12 months. Also, a control group was formed with the
same population size. The distal tibia was monitored using high resolution peripheral quantitative
computed tomography at the beginning, 6th month, 12th month and 6 months after the completion of the
study (18th month). Here, we analyzed six cortical parameters (volumetric bone mineral density, cortical
cross-sectional area, cortical thickness, cortical porosity, cortical perimeter and cortical pore diameter) in
the oldest volunteers of the total 200 subjects: 15 in the vibration group (71.67±2.27 years old) and 15 in
the control group (73.39±1.52 years old). The automated image processing toolbox settled on the
tomography machine was used to calculate the quantitative values of the parameters. A two-way analysis
of variance for repeated measures was used for comparisons between vibration and control groups
throughout the 18 months.
It was found that there was no meaningful change in any of the parameters between the groups
throughout the measurement periods. But, it was observed that the cortical porosity had tendency to
decrease and the bone mineral density to increase on 18th Month in vibration group. Analysis of the
entire population is underway.

5.

MUSCULAR REHABILITATION OF NON-TRAUMATIC MUSCULOSKELETAL
THROUGH THE VIBRATING PLATFORM: SYSTEMATIC REVIEW

INJURIES

Jackelline Angélica Araújo¹, Alessandro dos Santos Pin², Mario Bernardo Filho³, Rosane Emanuele
Paiva4
¹ - Graduated in Physiotherapy - UNICERRADO – Goiás/ Brazil ² - Ph. D. Professor - Physiotherapy Dept. –
UNICERRADO – Goiás/ Brazil ³ - Full Professor - LAVIMPI – UERJ – Rio de Janeiro/ Brazil 4 – Ms. C. Professor Physiotherapy Dept. - UNICERRADO – Goiás/ Brazil

Background: Non-traumatic musculoskeletal injuries are caused by postural problems, orthopedic
pathologies, age conditions, among other factors. Whole-Body-Vibration (WBV) is a therapeutic modality
that uses low-frequency vibrations in the treatment of bone, muscle and balance recovery by stimulation
of skin receptors, muscle spindles and activation of α-motoneurons. Mechanical vibration, although
known since the 1970s, has its use as a recently described therapeutic tool. Purpose: to review the
scientific productions about the use of the vibratory platform in non-traumatic musculoskeletal injuries and
its effects. Methodology: Systematic review of PubMed, MEDLINE, SciELO, LILACS and PEDro
databases from Portuguese, English or Spanish, published between 2012 and 2018, using the
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descriptors in Portuguese and English: "mechanical vibration" "Vibratory platform", "muscle injury",
"muscle strengthening", "rehabilitation", which were combined and also described. Results: the results
showed improvement of gait performance, static and dynamic balance, flexibility, mobility, lower limb
strengthening, concentric isometric induction proprioception and reduction of scoliosis progression.
Discussion: only case-control studies were selected for this review. The duration of therapy lasted from 12
weeks to 12 months, while the age of the groups ranged from 12 to 17 years (adolescents) to the public
over 60 years. In 3 of the four studies reviewed, the female audience was part of the sample universe.
Frequencies of 10 to 25 Hz were used in the treatment of post-sprain ankle balance and treatment of
juvenile scoliosis, while for verification of markers of osteoarthritis 35 to 40 Hz was the choice; less than
the 60 Hz used to try to reduce the osteopenia of menopausal women. The studies showed a significant
improvement in all the pictures, with improvement of balance and muscular strength, reduction of the
scoliosis, decrease in blood markers of inflammation and reduction of pain in the subjects with AO; in
addition to improving bone calcium levels in the menopausal population. Final Considerations: Patients
who used the vibratory platform as a therapeutic resource improved their clinical picture. Nevertheless,
the use of the vibratory platform is still a little described resource for therapeutic purposes, given the small
number of published studies, suggesting the need for new research to better demonstrate the benefits of
the resource.

6.

EFFECTS OF WHOLE BODY VIBRATION ON PHYSICAL, FUNCTIONAL AND EMOTIONAL
OUTCOMES IN FIBROMYALGIA WOMEN – PRELIMINARY RESULTS
Vanessa Gonçalves César Ribeiro1, Vanessa Amaral Mendonça1,2,3, Jousielle Márcia dos Santos2, Sueli
Ferreira da Fonseca1, Hércules Ribeiro Leite1,2,3, Ana Cristina Rodrigues Lacerda1,2,3
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Multicêntrico de Pós-Graduação em Ciências Fisiológicas, Sociedade Brasileira de Fisiologia,
Diamantina, Brasil. 2Programa de Pós-Graduação em Reabilitação e Desempenho Funcional,
Universidade Federal dos Vales do Jequitinhonha e Mucuri, Diamantina, Brasil. 3Departamento de
Fisioterapia, Faculdade de Ciências Biológicas e da Saúde, Universidade Federal dos Vales do
Jequitinhonha e Mucuri, Diamantina, MG, Brasil.
Fibromyalgia (FM) is a rheumatic disease characterized by generalized chronic pain. It is associated with
functional and physical limitations and quality of life impairment. Evidence suggests beneficial effects of
whole body vibration (WBV) training in FM. The aim of this study was to evaluate the effect of WBV
training on physical, functional, and emotional outcomes in women with FM. This is a randomized clinical
trial comparing WBV and control (CT) groups. The WBV group performed squats on the vibratory platform
(vertical sinusoidal stimulus: 6 to 8 series of 20 to 40 seconds with 30 seconds of rest between sets;
frequency 35-40 Hz / amplitude 4 mm) for 6 weeks, 3 times per week (n = 12), whereas the CT received
no stimulus during the same period (n = 6). All outcomes were evaluated before and after 6 weeks. The
impact of fibromyalgia was assessed using the Fibromyalgia Impact Questionnaire (FIQ), Visual Analogue
Scale (VAS), Quality of Life by the Health-Related General Questionnaire (SF-36), screening for
depression by Beck's inventory, and quality of sleep by the Pittsburgh Sleep Quality Index (IQSP). The
functional and physical performance was evaluated by the 6-minute walk test (6MWT), sit and stand test
(TSLC), Romberg Test (RT), and time get up and go test (TUG). This study was approved by the
research ethics committee of Universidade Federal dos Vales do Jequitinhonha e Mucuri (CAAE:
66096017.6.0000.5108 and opinion number: 2.057.949). The vibration training decreased the QIF score
(p = 0.0009), IQSP (p = 0.0042) and pain (p = 0.0005) in the WBV group compared to CT. There was an
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increase in the number of repetitions in the TSLC (p = 0.0016), in the score of vitality (p = 0.023) and
mental health (p = 0.0424). Moreover, women with FM after vibration training showed higher number of
repetitions in the TSLC (p = 0.0392), better balance on the RT (P = 0.0283), higher walking distance in
the 6MWT (p = 0.0036) and shorter TUG time (p = 0.0211) when compared to control group. No
significant statistical differences were identified for depression and other domains of the SF-36
questionnaire. We conclude that vibration training efficient in improving physical, functional and emotional
outcomes of women with FM.

7. Effects of whole body vibration on cognition and motor function in aged rats
Tóth, K(1,2), Oroszi, T(1,2), Schoemaker, RG (2), van der Zee, EA (1), Nyakas, C (1,2)
1University

of Physical Education, Budapest, Hungary;

2University

of Groningen, GELIFES, The

Netherlands

Background
The preventive and rehabilitative potentials of physical activity have already been proven in case of many
current diseases. However, certain special populations, like elderly and physically disabled, who would
also profit from the benefitial effects, are often not able to perform active exercise. Whole body vibration
(WBV), meaning the sensory stimulation of the whole body via mechanical waves, can serve as an
alternative to physical training.
Previous studies, performed on both animals and humans, have shown that WBV has numerous positive
physiological effects, among others on active and passive movement systems, hormonal and circulatory
systems. Other aspect of WBV is its impact on the brain, about which little is know yet.
Methods and materials
18 month old, both male (n=7) and female (n=9) rats were subjected to a WBV protocol consisting of 10
minutes of vibration 5 times a week for 5 weeks. A control group for both gender was also recruited
(male: n=7; female: n=8), that remained naive. After completion of the 5 weeks vibration protocol effects
of WBV on motor system, cognition and behaviour were investigated. Regarding motor skills balancing
ability was measured by balance beam test, while grip strength was assessed by grip hanging test.
Concerning cognition spatial memory was evaluated by novel location recognition test, whilst declarative
memory by novel object recognition test. Psychomotoric aspect of behavior was studied with open field
exploration test. For statistical analysis factorial analysis of variance was used, with presence or absence
of vibration and gender as the two factors.
Results
In the balance beam test vibrated rats compared to control, and female in comparison with male animals
had shorter completion time. Animals of the vibrated group were able to hang for significantly longer time
in the grip hanging test. A tendency of better recognition of the object at a novel location in spatial
memory test was seen in case of animals that underwent vibration treatment, disregarding gender. No
difference was found in the behaviour test.
Discussion and conclusion
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In accordance with previous studies, benefitial effects of WBV on motor performance was shown in
balance and grip strength in both gender of an aged rat population. Better performance of female rats in
the balance test could possibly be attributed to their smaller body size.
Neurogenesis and consequently cognition enhancing effects of physical activity are already known.
Therefore the better spatial memory that was observed for vibrated rats could be due to the
neurogenesis-stimulating effect of WBV, similar to regular exercise. To support this notion our future
plans involve biochemical and immunohistochemical analysis of neurogenetic markers.

8. Dose-dependent effect of chronic WBV treatment in aged rats on motor and cognitive functions
Oroszi T1,2, Tóth K1,2, van der Zee EA2, Nyakas C1,2
1University

of Physical Education, Budapest, Hungary;

2University

of Groningen, GELIFES, The

Netherlands

Background – During advanced aging passive exercise like whole body vibration (WBV) is proved to be a
valuable therapeutic tool to improve physical and mental performances and alleviating many diseased
conditions especially in elderly and immobile people not able to perform active exercise. Translational
experiments on animals may be a useful approach for detecting a wide range of behavioral effects of
WBV and reveal the underlying mechanisms behind the physiological actions. In the present experiments,
we applied aged rats for studying the effect of WBV on cognitive behavior and motor performances.
Methods & Materials –Twenty seven 18-month old male rats divided among three groups were subjected
to low intensity vibration training protocol for 5, 10, and 20 min respectively. The vibration frequency
30Hz, its amplitude 0.5mm, the training protocol: 5 times per week for 5 weeks were applied. One pseudo
treatment group of animals served for controls. Cognitive behavior and motor performance were tested
throughout the last week of treatment. Concerning cognition spatial memory was assessed by novel
location and declarative memory by novel object recognition tests. Motor ability was measured by the
balance beam test, while grip strength by the grip hanging test. Horizontal and vertical activities were also
examined in the open field test.
Results - WBV improved motor coordination and grip strength of treated groups revealing a doseresponse character. Compared to the controls all treated groups performed an increased recognition of
novel location of the object in the spatial memory test, while the novel object recognition was not changed
significantly indicating a hippocampus-related functional change. In the open field a tendency appeared in
vertical activity after the WBV treatment, and there was no difference in horizontal activity or emotional
behavior by measuring duration of visits to the central part of arena.
Discussion – Beneficial effects of WBV were obtained on the muscle strength, motor coordination and
cognitive capacities in aged male rats which may be considered as a translational model for the elderly
population. The increment in vertical activity of WBV-treated rats suggests increased muscle strength of
the hind limbs which deserve further studies for handling the prevention of frequent falls in the elderly
population. The present results on rats confirm previous studies obtained in other rodent species like
mice.
Conclusion – Even in aged rats the chronic WBV type of stimulation may be considered as passive
exercise and exerts beneficial physiological effects on muscle strength and hippocampus-related
cognitive function. Studying the mechanism of action of WBV on muscle and nervous tissues would be
promising to understand the nature of WBV on these structures.
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9. The improvement of the metabolic parameters and considerations about the clinical responses
and the cardiovascular risk of the MetS individuals after performed whole body vibration exercise.
Laisa Liane Paineiras-Domingos1,2,3, Danúbia da Cunha de Sá-Caputo1,2,3, Patrícia Lopes-Souza1,2,
Arlete Francisca-Santos2,3, Aline da Silva Reis2,4, Eloá Moreira-Marconi2,5, Márcia Cristina MouraFernandes2,5, Gefferson Silva-Costa2, Sérgio O. De-Carvalho2, Tânia Regina Lemos-Santos2, Mario
Bernardo-Filho2.
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Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil. 2Laboratório de Vibrações Mecânicas e Práticas
Integrativas, Departamento de Biofísica e Biometria, Instituto de Biologia Roberto Alcântara Gomes,
Universidade do Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil. 3Faculdade Bezerra de Araújo, Rio
de Janeiro, RJ, Brazil 4Programa de Pós-Graduação em Saúde, Medicina Laboratorial e Tecnologia
Forense, Instituto de Biologia Roberto Alcântara Gomes, Universidade do Estado do Rio de Janeiro, Rio
de Janeiro, RJ, Brazil. 5Programa de Pós-Graduação em Fisiopatologia Clínica e Experimental,
Faculdade de Ciências Médicas, Universidade do Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil.

BACKGROUND
Metabolic syndrome (MetS) is defined as a cluster of risk factors, including obesity, hypertension,
hyperglycemia and dyslipidemia. MetS individuals present insulin resistance associated with
comorbidities and according International Diabetes Federation (IDF), criteria accepted to MetS
diagnostics include metabolic parameters as high glucose (G), high triglycerides (TRIG), high total
cholesterol (TC) and low HDL cholesterol (HDLC). It is desirable that the practice of physical activity be
recommenced for this population and the whole body vibration (WBV) exercise have been suggested for
some population as MetS individuals. It is producing when the individual was in contact with a turn on
oscillating vibration platform (OVP). As the presence of MetS is a significant predictor of cardiovascular
diseases, some metabolic parameters as HDLC, TC and G and clinical parameters as heart rate (HR),
blood pressure (BP) and cardiovascular risk (CR) should be evaluated during the WBV exercise. Thus,
the objective of this study was to investigate the possible alterations of metabolic and clinical parameters
after performed WBV exercise.
METHODS and MATERIALS
Trial Register: CAAE 54981315.6.0000.5259. Forty-four Mets individuals were allocated in twos subgroups:
intervention (IG) and control (CG) groups. The IG performed 10 sessions WBVE in a OVP, two
time/week, barefoot, in a squatting position (130º knee) for 3 minutes at the PPD of 2.5, 5.0 and 7.5 mm,
with a resting period of 1 min (total time 18 minutes/session). The f ranged from 5 up to 14 Hz. The
individuals of the CG performed all the steps of the study, but with the OVP turned off. For metabolic
parameters analysis, the blood was collected before the beginning of WBVE and after the last training to
come the biomarkers evaluation. Clinical parameters were evaluated before and after each session by an
automated device (OMRON, model HEM-7113, China).The CR was calculated according the
Framingham score, across the analysis of the six factors (age, TC, HDLC, BP, smoking and diabetes)
and defined the risk. Statistics analysis (Wilcoxon rank test, with p≤0.05) was performed and the Graph
Pad Prism Program 6 was used for analysis.
RESULTS
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Analyzing the HR values no statistic difference were found in the two subgroups (p=0.59). The BP values
also no present statistic difference responses (p=0.35). Comparing the beginning and after WBV exercise
protocol, significant results were found in the IG, with a decrease of the TC (p=0.048) and the increase of
the HDLC (p= 0.012). The CG no presented significant alter in this metabolic parameters. The CR no
increases after the WBV exercise.
DISCUSSION
The significant HDLC increase and TC decrease, the maintained of the CR and of the BP are agree with
previous studies that suggested the WBV exercise as a safe exercise.
CONCLUSION
The outcomes of this current study recommended the WBV exercise for MetS individuals as safe and
adequate physical activity. However, more investigations are necessary to define the better protocol of
the WBV exercise for MetS individuals.

10. Effect of the whole body vibration exercise on the functional capacity of patients with lupus
Patricia Lopes de Souza1,2, Dionello CF1, Marchon RM1,4, Moreira-Marconi E1,3, Teixeira-Silva Y1,
Moura-Fernandes MC1,3, Paineiras-Domingos LL1,2, Silva-Costa G1, Lemos-Santos TR1, Reis AS1,4, De
Carvalho SO1, Francisca-Santos A1, Sá-Caputo DC1,2, Bernardo-Filho M1
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de Vibrações Mecânicas e Práticas Integrativas, Departamento de Biofísica e Biometria,
Instituto de Biologia Roberto Alcântara Gomes, Universidade do Estado do Rio de Janeiro, Rio de
Janeiro, RJ, Brasil. 2Programa de Pós-Graduação em Ciências Médicas, Faculdade de Ciências
Médicas, Universidade do Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brasil.
3Programa de Pós-Graduação em Fisiopatologia Clínica e Experimental, Instituto de Biologia Roberto
Alcântara Gomes, Universidade do Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brasil.
4Programa de Pós-Graduação Profissional em Saúde, Medicina Laboratorial e Tecnologia Forense,
Universidade do Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brasil.

Background: Systemic lupus erythematosus (SLE) is a chronic, autoimmune inflammatory disease.
Current treatment and control strategies for SLE involve the continuous use of glucocorticoids (CG), that
may have as a complication muscular impairment with reduction of functional capacity. Physical activity is
considered a potential therapeutic strategy to improve muscle strength and functional capacity in this
population. Whole Body Vibration Exercises (WBVE) have benefits to the balance and strength,
improvement of body composition of healthy or sickness individuals. The aim of this study is to evaluate
the effects of WBVE to improve functional capacity in patients with SLE using GC. Materials & Methods:
Randomized controlled study in patients with SLE allocated into intervention group (WBVE) and control
group (CON). Patients are positioned standing on the vibration platform with a 130 ° knee angle. In the
EVCI group, from week 0 to 4 the patients are submitted to 10 bouts of 30 seconds alternated with 9 rest
bouts of 30 seconds (frequency 30 Hz / “low” amplitude), from week 5 to 8 the patients are submitted to
10 bouts of 60 seconds alternated with 9 rest bouts of 30 seconds (frequency 40 Hz / “low” amplitude),
from week 9 to 12 the patients are submitted to 10 bouts of 60 seconds alternated with 9 rest bouts of 30
seconds (frequency 50 Hz / "low" amplitude). In the CON group the patients are submitted to the same
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working time, however without vibration. The protocol is performed with 24 sessions (twice a week). The
functional capacity is evaluated by the Timed up and go (TUG) test at week 0, 6 and 12. Preliminary
results: 14 female patients were included in the study, 8 in the WBVE group and 6 in the CON group and
were evaluated in the sixth week. The mean age of the patients was 49 years ± 10.57 in the WBVE group
and 47 years ± 9.45 in the CON group. Regarding the TUG test in the WBVE group at week 0, the mean
was 10.53 ± 2.56 seconds and at week 6 it was 9.56 ± 1.41 seconds. In the CON group the mean was
9.43 ± 1.71 seconds and at week 6 it was 9.60 ± 1.81 seconds. Conclusion: Evaluations at week 12 and
increased sample will allow assessment of the difference between groups and the significance of the
effect of WBVE on the functional capacity of lupus.

11.

Skin temperature changes in the lower limbs during whole body vibration exercise at
different vibration frequencies.
Eloá Moreira-Marconi (Moreira Marconi, E)1,3, Marcia Cristina Moura Fernandes (Moura-Fernandes,
MC1,3, Patricia Lopes de Souza (Lopes-Souza, P)2,3, Laisa Liane Paineiras Domingos (PaineirasDomingos, LL)2,3, Danúbia da Cunha de Sá-Caputo (Sá-Caputo, DC)2,3, Aline Reis Silva (Reis, AS)3,4,
Sérgio Oliveira de Carvalho (De-Carvalho, S)3, Gefferson Silva-Costa (Silva-Costa, G)3, Ygor Teixeira da
Silva (Teixeira-Silva, Y)3, Tânia Regina Lemos Santos (Lemos-Santos, TR)3, Arlete Francisca dos Santos
(Francisa-Santos, A)3, Adérito Seixas (Seixas, A)5, Redha Taiar (Taiar, R)6, Mario Bernardo-Filho3
1Programa
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de Janeiro, Rio de Janeiro, Brazil. 2Programa de Pós-Graduação em Ciências Médicas, Universidade do
Estado do Rio de Janeiro, Rio de Janeiro, Brazil. 3Laboratório de Vibrações Mecânicas e Práticas
Integrativas – LAVIMPI, Instituto Biologia Roberto Alcântara Gomes, Departamento de Biofísica e
Biometria, Universidade do Estado do Rio de Janeiro, Rio de Janeiro, Brazil. 4Mestrado Profissional em
Saúde, Medicina Laboratorial e Tecnologia Forense, Universidade do Estado do Rio de Janeiro, Rio de
Janeiro, Brazil. 5Escola Superior de Saúde, Universidade Fernando Pessoa, Porto, Portugal.
6 University of Reims, Reims, France.

Backgroud: The impact of whole body vibration as an exercise modality has been studied. Authors have
assessed the effects of whole body vibration exercise (WBVE) using several methodologies, but the use
of infrared thermography (IRT) is still very limited. The aim of this research was to assess the impact of
acute exposure to WBVE on skin temperature (Tsk) and thermal symmetry of the lower limbs at 3
different frequencies in healthy subjects, using IRT.
Materials & Methods: The Tsk of the lower limbs of 20 healthy and untrained subjects was accessed by
IRT during the 1-minute exposure to WBVE at 3 different frequencies (0, 30 and 50 Hz). Four regions of
interest (ROI) (tigh, knee, calf and heel) were analysed in both lower limbs. A vertical oscilanting/vibration
platform was used (Power Plate®) at 1.2 and 0.77 mm (low) amplitude. Results: No significant differences
were found between the ROI on left and right lower limbs (p=0.345). However, significant differences
among the ROI (p<0.001) and frequencies tested (p=0.043) were found, with an overall tendency for a
decrease in Tsk throughout WBVE.
Discussion: During exercise, there is an increase in the body's metabolic rate and internal heat,
challenging the thermal balance between the body and the environment as a consecuence of the
mechanical stress induced. This, and other mechanisms such as the mechanical vibration-induced
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vasoconstrictor response may be have been responsible for the Tsk drop in the posterior region of the
thighs, knees and calves during the WBVE exposure.
Conclusion: The results show that the exposure to 1 minute WBVE (single session) decreases Tsk in the
studied ROI.

12. Whole body vibration and auriculotherapy on the quality of life, on the handgrip strength, on
the rating of perceived exertion, and on electromyography of vastus lateralis muscle in knee
osteoarthritis individuals.
Eloá Moreira-Marconi (Moreira Marconi, E)1,3, Marcia Cristina Moura Fernandes (Moura-Fernandes,
MC1,3, Patricia Lopes de Souza (Lopes-Souza, P)2,3, Laisa Liane Paineiras Domingos (PaineirasDomingos, LL)2,3, Danúbia da Cunha de Sá-Caputo (Sá-Caputo, DC)2,3, Aline Reis Silva (Reis, AS)3,4,
Sérgio Oliveira de Carvalho (De-Carvalho, S)3, Gefferson Silva-Costa (Silva-Costa, G)3, Ygor Teixeira da
Silva (Teixeira-Silva, Y)3, Tânia Regina Lemos Santos (Lemos-Santos, TR)3, Arlete Francisca dos Santos
(Francisa-Santos, A)3, Mario Bernardo-Filho3
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Integrativas – LAVIMPI, Instituto Biologia Roberto Alcântara Gomes, Departamento de Biofísica e
Biometria, Universidade do Estado do Rio de Janeiro, Rio de Janeiro, Brazil. 4Mestrado Profissional em
Saúde, Medicina Laboratorial e Tecnologia Forense, Universidade do Estado do Rio de Janeiro, Rio de
Janeiro, Brazil.

Background: Knee osteoarthritis (KOA) is a cause of public disability. KOA Individuals require a
combination of interventions (non-pharmacological and pharmacological). This investigation aimed to
evaluate non-pharmacological interventions, (i) whole body vibration (WBV) exercise and (ii)
auriculotherapy (AT) on the management of KOA analyzing the quality of life (QL), the handgrip strength
(HS), the rating of perceived exertion (RPE), and the surface electromyography (sEMG) of the vastus
lateralis (VL) muscle. Methods & Materials: One hundred three participants with KOA were subjected to a
5-week protocol (2 times per week). They were allocated in (a) vibration group (WBVEG) performed
WBVE (Peak-to-peak displacement: 2.5 to 7.5 mm, frequency: 5 to 14 Hz, aPeak: 0.12 to 2.95g), (b) AT
group, points of both ears (Kidney, Knee and Shenmen) were stimulated with seeds, (c) WBVE + AT
(combined group) and (d) respective control groups. The QL (WHOQOL-bref Questionnaire), HS, EMGs
of the VL muscle and the RPE (Borg scale) were assessed in all the participants before first session and
after last session.
The treatments of the KOA participants involving each isolated intervention (WBVE or AT) and combined
interventions (WBVE and AT) have not impaired the clinical conditions of the KOA participants, at least,
the various domains of the WHOQOL-bref that were analysed. A significant improvement of the HG was
found (P<0.05, Mann Whitney test) in the individuals of group exposed to WBVE (P=0.03) and in the
submitted to combined intervention (WBVE + AT) (P=0.03). AT alone or combined with WBV did not alter
the RPE. The intervention with AT alone and combined with WBV exercise improved (P<0.05), in a
cumulative response, the sEMG pattern of VL muscle of both knees.

31

Discussion: It is expected that, due the KOA to be a degenerative disease, a progressive functional
limitation could compromise the QL of the KOA individuals. In the various domains (physical, social,
psychological and environmental) of the WHOQoL were not found alteration of the QL. Considering our
findings, the increase of the HS and the EMGs would be related to significant decrease on the level of
pain in the participants with KOA treated with WBVE alone or with the combined intervention, as reported
by Neto et al, 2017.
Conclusion: As the osteoarthritic pain would be associated with central and peripheral nervous systems
(NS) responses, the cited interventions (WBVE + AT) would act in the biological levels of the NS.

13. Effects of Whole Body Vibration Exercises on Body Composition and Functional Capacity of
Individuals with Metabolic Syndrome
Aline Reis-Silva1,4, Moura-Fernandes, MC1,2, Paineiras-Domingos, LL1,2,5, Lemos-Santos, TR1, SilvaCosta G1, De-Carvalho, SO1, Francisca-Santos A1,5, Lopes-Souza, P1, Moreira-Marconi E1,3, Sá-Caputo
DC1,5,6, Bernardo-Filho M1
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Roberto Alcântara Gomes Biology Institute, Rio de Janeiro State University, Rio de Janeiro, RJ, Brazil.
2Post Graduate Program in Medical Sciences, Faculty of Medical Sciences, State University of Rio de
Janeiro, Rio de Janeiro, RJ, Brazil. 3Post Graduate Program in Clinical and Experimental
Pathophysiology, Roberto Alcântara Gomes Biology Institute, Rio de Janeiro State University, Rio de
Janeiro, RJ, Brazil. 4Post Graduate Program in health, laboratory medicine and forensic technology,
University of the State of Rio de Janeiro, RJ, Brazil. 5Faculty Bezerra de Araújo, Rio de Janeiro, RJ,
Brazil. 6Serra dos Órgãos University Center, Teresópolis, RJ, Brazil.

Background and aim: Metabolic syndrome (MetS) is characterized by a group of risk factors for the
development of cardiovascular diseases. It has been associated with the diagnosis of type 2 diabetes
mellitus, some types of cancer and with increased mortality from cardiovascular diseases. According the
International Diabetes Federation (IDF) criteria to establish the diagnosis, it is necessary to present an
increase in abdominal circumference plus 2 parameters: hypertension, high triglycerides, low high
cholesterol density or hyperglycemia. There is a broad scientific consensus that age is associated with
changes in body composition, particularly with an accelerated loss of lean mass and increased body
mass and fat. These changes can be easily analysed by increasing one tissue at the expense of the
other. Thus, the excess of adipose deposition can infiltrate muscle mass causing impairment in the
functionality of these individuals, leading to a vicious cycle where the individual becomes less active and
tends to accumulate more fat tissue. Guidelines for cardiovascular disease prevention recommend
changes in lifestyle, including balanced eating and exercise. However, these individuals have sedentary
habits and are unmotivated to practice physical activities, so other forms of exercise should be
investigated to meet these individuals. Whole Body Vibration Exercises (WBVE) can be an interesting
exercise modality because they are easy to access, low cost and good adhesion. occurs when the
individual is in direct contact with the base of the oscillating/vibratory vibration platform (OVP) in
operation, these exercises depend on the adjustment of biomechanical parameters such as frequency,
acceleration, peak-to-peak displacement and duration. Recent studies have demonstrated that WBVE
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can improve body composition, muscle strength and cardiovascular health. Thea aim of this study was to
evaluate body composition through bioimpedance and functional capacity through the Short Physical
Performance
Battery
(SPPB)
of
individuals
with
MetS
before
and
after
WBVE.
Methods: In a cross-sectional study was included individuals of both sexes, with diagnosis of SMet.
Excluded are individuals with functional disability or severe illness that makes it impossible to carry out
the proposed protocol. Protocol with 6 weeks, static and dynamic squatting, 2 times a week, from 18 to 30
minutes, frequency from 5 to 16 Hz and peak-to-peak displacement of 2.5, 5 and 7.5 mm, in alternating
POV. Bioimpedance and SPPB are performed before the first session and after the last WBVE session.
Body fat mass, body lean mass, body mass index (BMI), are evaluated. The data are analyzed with
appropriate statistical tests using the Graph Prism software. Trial register: CAAE 19826413.8.0000.5259
and RBR-2bghmo.
RESULTS: Preliminary data on body composition showed respectively mean and standard deviation
(body fat mass: 40.56-39.94; 7.07-7.47), (lean body mass: 44.48-44.58; 10.21-10.11), (BMI: 34.43-34.16,
4.02-4.26) although they show positive modifying tendencies did not present a significant p value. As in
the SPPB in the specific test for assessment of strength for lower limbs that showed mean: 22.52-21.17
and standard deviation: 8.58-11.52.
Conclusion: WBVE may be associated with improvement of muscle strength of lower limbs, contributing
to the improvement of the functional capacity in MetS individuals and there are indications of association
between the gain of the lean body mass associated with the improvement of the sitting and get up from
the chair time of the SPPB.

14. Good vibrations: can Drosophila melanogaster help to unravel the underlying mechanisms of
Whole-Body Vibration’s beneficial effects on body and brain?
Marina. Boon1, Marelle Heesterbeek1, Peter Roemers1, Andrea Soto Padilla2, Jean-Christophe Billeter2,
Eddy A. van der Zee1
1

GELIFES - Neurobiology; Groningen Institute for Evolutionary Life Sciences, 2GELIFES - Behavioural
Biology; Groningen Institute for Evolutionary Life Sciences
Background
Ever since gyms started using vibrating plates for their alleged beneficial effects on musculoskeletal
training, researchers have been testing the effects of these vibrations on the body. They showed that
whole-body vibration (WBV) has beneficial effects on motor performance in rodents and humans.1 Next
to that, our lab showed that WBV also positively affects brain functioning. 2 However, the mechanisms by
which WBV exerts these brain effects are still unknown. Knowing the mechanisms that are targeted by
WBV would aid in predicting which human populations might benefit from the treatment and optimizing
the protocol for the different purposes it is used for. Ethical and practical restraints to mammalian
research make it difficult to do unravel the underlying mechanisms in mammals. The aim of the study is to
unravel the mechanisms that underlie the beneficial effects ofWBV by performing the first ever WBV
experiments in Drosophila Melanogaster.
Material and Methods
Test for acute and chronic effects of 30 and 200 Hz WBV, 10, 60 and 1 min/session in two wildtype lines:
a long-living well climbing and a short-living poorly climbing line (“25200”and “25204” resp.)
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Results

Discussion/Conclusion
This research has provided support for the idea that WBV cannot improve or harm lifespan and motor
performance in Drosophila melanogaster. Our findings support the hypothesis that mammalian specific
mechanism might underlie WBV’s beneficial effects in rodents and man.

15. Whole-body vibration improves cognition of an adult with attention deficit hyperactivity
disorder (ADHD)
A.B.M. Fuermaier1, L. Tucha1, J. Koerts1, G.R.H. Regterschot2, M.J.G. van Heuvelen2, E.A. van der
Zee3, O. Tucha1
1 Department
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Adult attention deficit hyperactivity disorder (ADHD) is associated with a variety of cognitive impairments
which were shown to affect academic achievement and quality of life. Current treatment strategies, such
as stimulant drug treatment, were demonstrated to effectively improve cognitive functions of patients with
ADHD. However, most treatment strategies are associated with a number of disadvantages in a
considerable proportion of patients, such as unsatisfactory effects, adverse clinical side effects or high
financial costs. In order to address limitations of current treatment strategies, Whole Body Vibration
(WBV) might represent a novel approach to treat cognitive dysfunctions of patients with ADHD. WBV
refers to the exposure of the whole body of an individual to vibration and was found to affect physiology
and cognition. In the present case report, WBV was applied on 10 consecutive days to an adult
diagnosed with ADHD. Neuropsychological assessments were performed repeatedly at three different
times, i.e. the day before the start of the treatment, on the day following completion of treatment and 14
days after the treatment has been completed (follow-up). An improved neuropsychological test
performance following WBV treatment suggests potential clinical value of WBV in treating patients with
neuropsychological impairments such as ADHD.
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