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ABSTRACT

Sedentary Behavior (SB) is defined as the time spent engaged in sitting or lying down activities that require an energy
expenditure of 1.0 or Lower Basal Metabolic Rates (METS). SB is associated with deleterious health outcomes and
along with the time it has been considered a strong risk factor for cardiometabolic diseases. SB is associated with
increased body mass, blood pressure, metabolic dysfunction, and chronic disease in general. SB may exacerbate the
loss of muscle mass and strength, found that among healthy adults or adults with chronic pain. SB is also linked with
numerous adverse mental, poor body composition, and Quality of Life (QOL). Reducing SB may be feasible through
interventions that target sedentary behavior and physical activity. Considering the effects of the Whole-Body
Vibration (WBV) exercise, this type of physical exercise might be an intervention to counterbalance some
consequences of the SB. Considering the biological effects of the WBV exercises, this mini review aims to present
scientific shreds of evidence that this kind of exercise might counterbalance some negative effects of the SB related to
the pain, muscle strength and function, mental conditions, body composition, and QOL. The results suggest that
WBV exercise can be a feasible and efficient exercise intervention for the management of individuals with SB. In
conclusion, there are findings that WBYV exercise seems a clinical intervention to counterbalance the effects of SB,
because have been demonstrated potential benefits of vibration stimulus on muscular endurance improvement and
pain level reduction, improvements in muscle function, body composition, QOL, and neurological conditions for
individuals living with the SB.
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INTRODUCTION

Sedentary Behavior (SB) is defined as any time spent engaged in
sitting, reclining, or lying down activities that require an energy
expenditure of 1.5 or Lower Basal Metabolic Rates (METS).
Sedentary activities are reported in various domains, such as
work, leisure/entertainment, and commuting. Moreover, these
activities have been categorized as non-discretionary or
discretionary. Behaviors such as sitting desk-based office work,
school, or while commuting via car or bus are nondiscretionary,
whereas watching television, reading, using a computer, and
playing video games are discretionary. These behaviors can also

apply to those unable to stand, such as wheelchair users [1].

SB is associated with deleterious health outcomes and along
with the time it has been considered a strong risk factor for
cardio metabolic diseases. Various investigations have shown
that the SB is associated with increased body mass and blood
pressure, as well as with metabolic dysfunction with unfavorable
changes in the lipid (increased plasma triglyceride levels,
decreased levels of high-density lipoprotein cholesterol) and
glycemic profile, and decreased insulin sensitivity [2], and
chronic diseases [1]. Furthermore, regular physical activity is
fundamental for preserving skeletal muscle mass, strength, and
function with aging. SB may exacerbate the loss of muscle mass
and strength, found that among healthy adults or adults with
chronic pain such as knee Osteoarthritis (OA), individuals with
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a higher level of SB report a higher level of pain than those who
are less sedentary [3].

SB is also linked with numerous adverse mental and physical
health outcomes and even all-cause mortality, independent of
physical activity [4]. Vainshelboim et al. [5] reported that SB was
associated with compromised physiological health determinants
of body composition in females and muscular strength in males.
Nurnazahiah et al. [6] suggested that an increase in the time
spent on moderate to vigorous physical activity was associated
with improved health-related Quality Of Life (QOL) while SB
was associated with poorer among breast cancer survivors.
Nevertheless, physical activity is a significant modulator of the
mortality risk associated with SB [1]. Reducing SB may be
feasible through interventions that target sedentary behavior
and physical activity. Considering the effects of the Whole-Body
Vibration (WBV) exercise, this type of physical activity might be
an intervention to counterbalance some consequences of the

SB.

WBV exercises are useful for the management and/or
prevention of undesirable conditions due to physical inactivity
[7]. WBV exercise is generated when the individual is exposed to
mechanical vibration produced in a Vibrating Platform (VP).
The main parameters to characterize a mechanical vibration are
the frequency, peak-to-peak displacement, and acceleration [8].
Several publications with various populations have reported that
WBV exercise also improves muscle strength [9,10], function
[9,11,12] body composition [11] QOL [11,13], parameters related

to mental conditions [14], and reduces the chronic pain [9,12].

LITERATURE REVIEW

Considering the biological effects of the WBV exercises, this
mini review aims to present scientific evidence that this kind of
exercise might counterbalance some negative effects of the SB.

WBYV and chronic pain

Effects of the WBV exercise are recognized in reducing the
chronic pain level in individuals with different clinical
conditions, such as patellofemoral pain, metabolic syndrome,
and fibromyalgia [9,12]. These studies suggest positive findings
on pain level with two devices of the vibrating platform
(alternating or vertical) and WBV exercise interventions with
different protocols [9,12]. The response to this type of exercise
has also important implications for the health of individuals
with OA, since BS has been associated with decreased physical
functions over time, and physical
recommended as an of the most effective treatments for OA
symptoms [15]. As pain is present in individuals with SB, it is
expected that WBYV exercise would be and useful intervention to
these individuals.

exercise has been

WBV and muscle strength

The WBV promotes generates significant gains in muscle
strength and improves endurance in various chronic diseases, as
patellofemoral pain [12], metabolic syndrome [9], chronic kidney
disease [16], and multiple sclerosis [17], also including healthy
individuals [10]. Its use is technically easy and shows positive
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and fast results, being one more modality to the therapeutic
arsenal that can improve strength and performance. In this
context engaging in regular physical activity and avoiding SB are
important for healthy aging with benefits including the
mitigation of disability and mortality.

WBV and muscle function

Excess time spent in sedentary activities may intensify functional
losses. The individuals used to spending long hours in this
situation are more susceptible to decline the functional capacity,
and it increases the wvulnerability of this population, and
especially the risk of dependence. This occurs since the high
time spent in activities in a sitting or lying position interferes
directly with the work of large muscles, responsible for
maintaining the standing posture [4]. In this sense, the WBV led
to pronounce improvements in functionality parameters in
different populations, such as Type Ii Diabetes Mellitus (T2DM)
[11], patellofemoral pain [12], and metabolic syndrome [9].
Then, WBV exercise might be an important alternative to be
offered to individuals with SB.

WBYV and mental conditions

The WBYV exercise seems to improve parameters related to the
different disorders that affect neurological conditions, with
results of these exercise in neurocognition in healthy subjects
[14], Lam [18] in mild or moderate dementia, and Kim [19] in
women with senile dementia. There is increasing evidence that
the overall level of SB is associated with worse mental or
psychological outcomes [15]. WBV treatment is relatively
inexpensive and easy to apply and might therefore be of
potential relevance for clinical use in different mental
conditions [14,18,19], including people with SB.

WBYV and body composition

Domingues-Munoz et al, [11], analyzed the effects of WBV
exercise on body composition in people with T2ZDM. WBV was
shown to be beneficial for reducing the fat mass in people with
T2DM. The reviewed effects of WBV exercise on children and
adolescents with Down syndrome. It was observed that this kind
of exercise improves muscle strength, body mass density, body
composition, and balance of children and adolescents with
Down syndrome. In this context, it is expected that WBV
exercise might improve the body composition in individuals

with SB.

WBYV and quality of life

Jamal et al. [20] determined the efficacy of WBV exercise on
pain, neuropathy disability score, balance, proprioception, and
QOL in patients with painful Diabetic Peripheral Neuropathy
(PDPN). It was concluded that WBV improves sensory
sensations like pain and vibration perception, neuropathy
disability score, balance measures, and health related QOL in
PDPN. The effect of WBV exercise on the QOL was studied in
individuals with Metabolic Syndrome (MSy) individuals. It was
verified that WBYV exercise promotes improvements in the QOL
of MSy individuals [13]. Considering that the QOL of people
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with SB is poor, probably WBYV exercise would be useful to these
individuals.

STRENGTH

The strength of this short review is related to the suggestion of
WBV exercise as physical activity to reduce the time spent on
sedentary activities throughout life. It can be considered an
important preventive action to promote independence and
QOL, delaying functional decline and allowing greater
autonomy for individuals with SB. However, future studies are
still needed, such as randomized clinical trials, with elaborated
protocols, considering the clinical condition related to the SB.

CONCLUSION

In these findings, the WBV exercise is seen as a clinical
intervention to counterbalance the effects of SB, because its
demonstrated potential benefits of vibration stimulus on
muscular endurance improvement and pain level reduction,
improvements in muscle function, body composition, QOL, and
neurological conditions for individuals living with the SB. The
results suggest that WBYV exercise can be a feasible and efficient
exercise intervention for the management of this population.

LIMITATIONS

A limitation of this study is related to be a short review. In
consequence, only some relevant scientific evidences are shown
involving the use of WBV exercise as an intervention to the
management of clinical disorders due to the SB.

ACKNOWLEDGMENTS

The authors are thankful to Conselho Nacional de Pesquisa e
Desenvolvimento (CNPq), Fundacio de Amparo a Pesquisa do
Estado do Rio de Janeiro (FAPER]), and Universidade do
Estado do Rio de Janeiro (UER]) for their financial support.

REFERENCES

1. World Health Organization. WHQO Guidelines on Physical
Activity and Sedentary Behaviour; World Health Organization:
Geneva, Switzerland, 2020.

2. Marques A, Santos T, Martins ], De Matos MG, Valeiro MG. The
association between physical activity and chronic diseases in European
adults. Eur ] Sport Sci. 2018;18(1):140-149.

3. Santos MCS, Andrade S, Gonzilez AD, Dias DF, Mesas AE.
Association between chronic pain and leisure time physical activity
and sedentary behavior in school teachers. Behav Med. 2017;44(4):
335-343.

4, Shad BJ, Wallis G, van Loon LJC, Thompson JL. Exercise prescription
for the older population: The interactions between physical activity,
sedentary time, and adequate nutrition in
musculoskeletal health. Maturitas. 2016;93:78-82.

5. Vainshelboim B, Brennan GM, LoRusso S, Fitzgerald P, Wisniewski
KS. Sedentary behavior and physiological health determinants in male
and female college students. Physiol Behav. 2019;(3)204:277-282.

maintaining

Int ] Phys Med Rehabil, Vol.9 Iss.S5 No:1000001

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

OPEN 8 ACCESS Freely available online

Nurnazahiah A, Shahril MR, Syamimi ZN, Ahmad A, Sulaiman S,
Lua PL. Relationship of objectively measured physical activity and
sedentary behaviour with health-related quality of life among
breast cancer survivors. Health Qual Life Outcomes. 2020;18(1):
222.

Rittweger ]. Vibration as an exercise modality: How it may work, and
what its potential might be. Eur ] Appl Physiol. 2010;(5):877-904.
Wouestefeld A. Towards reporting guidelines of research using whole-
body vibration as training or treatment regimen in human subjects-A
Delphi consensus study. PLoS One. 2020;15(7): €0235905.

Sa-Caputo DC, Paineiras-Domingos LL, Oliveira R, Neves MFT,
Brandio A, Marin PJ]. Acute effects of whole-body vibration on the
pain level, flexibility, and cardiovascular responses in individuals with
metabolic syndrome. Dose Response. 2018;16(4): 1559325818802139.
de Souza ALC. Whole body vibration in the static modified push-up
position in untrained healthy women stimulates neuromuscular
system potentiating increased handgrip myogenic
Bodywork Mov Ther. 2020; 24(4):233-238.
Dominguez-Muiioz FJ, Villafaina S, Garcia-Gordillo MA. Effects of 8-
week whole-body vibration training on the hbale, quality of life,

response. ]

physical fitness, body composition and foot health status in people
with t2dm: A double-blinded randomized controlled trial. Int ]
Environ Res Public Health. 2020;17(4):1317.

Corum M. Effects of whole body vibration training on isokinetic
muscular performance, pain, function, and quality of life in female
patients with patellofemoral pain: A randomized controlled trial. ]
Muskelet Neuronal Interact. 2018;18(4):473-484.
Paineiras-Domingos LL, Sa-Caputo DC, Santos AF, ReisSilva A,
Carvalho-Lima RF. Can whole body vibration exercises promote
improvement on quality of life and on chronic pain level of metabolic
syndrome patients’ A pseudorandomized crossover study. ] Appl
Physiol. 2020;128(4):934-940.

Amonette WE, Boyle M, Psarakis MB, Barker ], Dupler, Summer
D Ott. Neurocognitive responses to a single session of static squats
with whole body vibration. ] Strength Cond Res. 2015;29(1):
96-100.

Zhaoyang R, Martire LM. Daily sedentary behavior predicts pain and
affect in knee arthritis. Ann Behav Med. 2019;53(7):642-651.

Fuzari HK, de Andrade AD, Rodrigues MA, Medeiros Al. Whole
body vibration improves maximum voluntary isometric contraction of
knee extensors in patients with chronic kidney disease: A randomized
controlled trial. Physiother Theory and pract. 2019;35(5):409-418.
Claerbout M. Effects of 3 weeks whole body vibration training on
muscle strength and functional mobility in hospitalized persons with
multiple sclerosis. Multiple Scler J. 2012(1):498-505.

Lam FM, Liao LR, Kwok TC, Pang MYC. Effects of adding whole
body vibration to routine day activity program on physical functioning
in elderly with mild or moderate dementia: A randomized controlled
trial. Int J Ger Psych. 2018;33(1):21-30.

Kim KH, Lee HB. The effects of whole-body vibration exercise
intervention on electroencephalogram activation and cognitive
function in women with senile dementia. ] Exercise Rehabil.
2018;14(4):586.

Jamal A, Ahmad I, Ahamed N, Azharuddin M, Alam F. Whole body
vibration showed beneficial effect on pain, balance measures and

quality of life in painful diabetic peripheral neuropathy: A randomized
controlled trial. ] Diabetes Metab Disord. 2019;19(1):61-69.


https://doi.org/10.1080/17461391.2017.1400109
https://doi.org/10.1080/17461391.2017.1400109
https://doi.org/10.1080/17461391.2017.1400109
https://doi.org/10.1080/08964289.2017.1384358
https://doi.org/10.1080/08964289.2017.1384358
https://doi.org/10.1080/08964289.2017.1384358
https://doi.org/10.1080/08964289.2017.1384358
https://doi.org/10.1016/j.maturitas.2016.05.016
https://doi.org/10.1016/j.maturitas.2016.05.016
https://doi.org/10.1016/j.maturitas.2016.05.016
https://doi.org/10.1016/j.maturitas.2016.05.016
https://doi.org/10.1016/j.physbeh.2019.02.041
https://doi.org/10.1016/j.physbeh.2019.02.041
https://doi.org/10.1016/j.physbeh.2019.02.041
https://doi.org/10.1007/s00421-009-1303-3
https://doi.org/10.1007/s00421-009-1303-3
https://dx.doi.org/10.1371%2Fjournal.pone.0235905
https://dx.doi.org/10.1371%2Fjournal.pone.0235905
https://dx.doi.org/10.1371%2Fjournal.pone.0235905
https://dx.doi.org/10.1177%2F1559325818802139
https://dx.doi.org/10.1177%2F1559325818802139
https://dx.doi.org/10.1177%2F1559325818802139
https://dx.doi.org/10.1177%2F1559325818802139
https://doi.org/10.1016/j.jbmt.2020.06.021
https://doi.org/10.1016/j.jbmt.2020.06.021
https://doi.org/10.1016/j.jbmt.2020.06.021
https://doi.org/10.1016/j.jbmt.2020.06.021
https://doi.org/10.3390/ijerph17041317
https://doi.org/10.3390/ijerph17041317
https://doi.org/10.3390/ijerph17041317
https://doi.org/10.3390/ijerph17041317
https://doi.org/10.3390/ijerph17041317
https://doi.org/10.1152/japplphysiol.00068.2019
https://doi.org/10.1152/japplphysiol.00068.2019
https://doi.org/10.1152/japplphysiol.00068.2019
https://doi.org/10.1152/japplphysiol.00068.2019
https://doi.org/10.1152/japplphysiol.00068.2019
https://doi.org/10.1093/abm/kay073
https://doi.org/10.1093/abm/kay073
https://doi.org/10.1080/09593985.2018.1443537
https://doi.org/10.1080/09593985.2018.1443537
https://doi.org/10.1080/09593985.2018.1443537
https://doi.org/10.1080/09593985.2018.1443537
https://doi.org/10.1177/1352458511423267
https://doi.org/10.1177/1352458511423267
https://doi.org/10.1177/1352458511423267
https://doi.org/10.1002/gps.4662
https://doi.org/10.1002/gps.4662
https://doi.org/10.1002/gps.4662
https://doi.org/10.1002/gps.4662
https://dx.doi.org/10.12965%2Fjer.1836230.115
https://dx.doi.org/10.12965%2Fjer.1836230.115
https://dx.doi.org/10.12965%2Fjer.1836230.115
https://dx.doi.org/10.12965%2Fjer.1836230.115
https://doi.org/10.1007/s40200-019-00476-1
https://doi.org/10.1007/s40200-019-00476-1
https://doi.org/10.1007/s40200-019-00476-1
https://doi.org/10.1007/s40200-019-00476-1

	Contents
	Whole-Body Vibration Exercise as a Clinical Intervention to Counterbalance Effects of the Sedentary Behavior: Mini Review
	ABSTRACT
	INTRODUCTION
	LITERATURE REVIEW
	WBV and chronic pain
	WBV and muscle strength
	WBV and muscle function
	WBV and mental conditions
	WBV and body composition
	WBV and quality of life

	STRENGTH
	CONCLUSION
	LIMITATIONS
	ACKNOWLEDGMENTS
	REFERENCES




