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BACKGROUND: Traditional forms of exercise affect immune, metabolic, and myokine responses and contribute to a multitude of
health benefits. Whole body vibration (WBV) has recently emerged as an exercise mimetic that may be more tolerable for those
individuals that cannot perform traditional exercise. However, the myokines response to acute WBV in humans has yet to be fully
elucidated.
OBJECTIVE: To characterize the decorin and myostatin response to acute whole body vibration (WBV) and determine the impact of
adiposity, sex, and race.
SUBJECTS: One hundred twenty-nine adults (32.8 ± 0.4 years, 66.7% female, 53.5% non-Hispanic Black) were recruited as part of an
ongoing, longitudinal twin cohort parent study. Participants were classified into three groups: those with obesity (OB: ≥30 kg/m2),
those who are overweight (OW: ≥25 and <30 kg/m2), or those with normal weight (NW: <25 kg/m2) based on BMI.
METHODS: Blood was collected at baseline (PRE), immediately post (POST), and 1 h (1H), 3 h (3H), and 24 h (24H) post WBV. The
acute WBV protocol consisted of 10 cycles of 1 min of vibration exercise followed by 30 s of standing rest.
RESULTS: The response was similar between NW and OW, so these groups were combined for analysis (NW/OW: BMI < 30 kg/m2).
Overall, circulating concentrations of decorin were higher (p < 0.001) POST (8.80 ± 0.19 pg/mL) and significantly lower (p’s ≤ 0.005)
at 1H (8.66 ± 0.19 pg/mL) and 3H (8.68 ± 0.19 pg/mL), compared to PRE (8.71 ± 0.19 pg/mL). Decorin POST was greater (p= 0.016) in
the OB group (8.82 ± 0.18 pg/mL) compared to the NW/OW group (8.77 ± 0.20 pg/mL). Overall, myostatin was higher (p= 0.002)
POST (54.93 ± 1.04 pg/mL) and lower (p < 0.001) at 24H (49.13 ± 1.04 pg/mL) compared to PRE (53.49 ± 1.04 pg/mL). The myostatin
response was lower (p’s ≤ 0.001) in female and non-Hispanic White individuals compared to male and non-Hispanic Black
individuals, respectively.
CONCLUSIONS: A single bout of WBV can facilitate the release of decorin and myostatin into circulation, a similar response to
traditional exercise. Additionally, adiposity, sex and race should be considered when evaluating the myokines response to WBV.
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INTRODUCTION
Obesity continues to be a public health crisis with over a third of
US adults having a body mass index (BMI) of ≥30 kg/m2 [1, 2]. The
total health and financial burden of obesity cannot be overstated,
and individuals with obesity are at an increased risk for
cardiovascular disease, metabolic disorders, and several cancers
[3, 4]. While there may be a hereditary component to obesity [5],
the increased adiposity is likely due to a combination of high
caloric diets, excessive calorie consumption, and reduced physical
activity [3].
Physical activity and/or exercise is an effective method that not

only aids in the treatment and prevention of obesity, it is
protective against obesity-related cardiac and metabolic risk
factors [6]. Individuals with obesity, however, are less likely to
start or maintain regular exercise due to the physical and mental
limitations that are associated with increased adiposity [7–9].

Accordingly, this vicious cycle of physical inactivity leading to
weight gain is difficult to break and further exacerbates the
obesity-related impairments in overall health and wellbeing.
Whole body vibration (WBV) has emerged as an exercise

mimetic that represents an alternative to conventional exercise
modalities such as walking, running or biking [10, 11]. WBV
requires little movement, making this low-impact exercise
alternative more tolerable than traditional exercise, and may be
more appealing to individuals with greater adiposity who may
have joint pain or limited range of motion [12]. While the
mechanisms that mediate the beneficial effects of traditional
exercise have yet to be completely elucidated, myokines may
certainly play an important role [13]. Myokines are signaling
molecules released by skeletal muscle in response to muscle
contractions. Myokines facilitate many key roles throughout the
body such as assisting with increases in glucose metabolism and
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fat oxidation, contributing to post-exercise reductions in systemic
inflammation, and inducing muscle hypertrophy [14–16].
Three myokines of particular interest are IL-6, myostatin, and

decorin. Circulating IL-6 increases with traditional exercise in a
dose response manner and has roles in muscle building and
insulin sensitivity [17–19]. Myostatin is secreted by skeletal muscle
and is a negative regulator of skeletal muscle growth [20].
Myostatin decreases following acute bouts of both resistance and
aerobic exercise and contributes to decreased proliferation and
differentiation of myoblasts [21–24]. Accordingly, loss of function
of myostatin leads to muscular hypertrophy [25]. In contrast,
decorin is released by skeletal muscle contraction and acts as an
antagonist to myostatin. Concentrations of decorin are increased
following acute bouts of resistance exercise, and this has been
shown to upregulate pro-myogenic factors such as Mighty,
Myod1, and follistatin. Multiple bouts of acute exercise lead to a
chronic increase in decorin expression, which likely contributes to
increased muscle mass over time [26].
Studies on the myokine response to WBV have been limited. In

humans, a single bout of WBV has been shown to increase
circulating concentrations of IL-6 and irisin [27, 28]. In addition, an
increase in myostatin following WBV was observed in mice [29].
Whether or not WBV could facilitate changes in circulating decorin
and myostatin in humans has yet to be investigated. Indeed,
similar to traditional modalities of exercise, the effects on immune
and metabolic systems following a single bout of WBV have been
shown to be dependent on adiposity [11, 28]. In fact, the percent
change in IL-6 following WBV was greater in normal weight
compared to individuals with obesity [28]. Whether adiposity plays
a role in the decorin and myostatin response to WBV has not been
explored. Thus, the purpose of this study is to characterize the
myokine response, specifically decorin and myostatin, to acute
WBV in humans, and determine the impact that adiposity plays in
this process.

METHODS
Experimental design
All participants reported to the Laboratory of Integrated Vascular and
Exercise Physiology (LIVEP) at the Georgia Prevention Institute for two
visits, a preliminary visit and an experimental visit. The preliminary visit
consisted of the informed consent process, anthropometric measures, and
body composition assessment. Height and weight, determined using a
stadiometer and standard platform scale (CN20, DETECTO©, Webb City,
MO), were used for calculation of body mass index (BMI). Total body fat,
fat-mass, and fat-free mass were determined using dual-energy X-ray
absorptiometry (QDR-4500W; Hologic, Waltham, MA). Resting systolic and
diastolic blood pressures were evaluated using established protocols [30].
For the experimental visit, participants reported to the LIVEP in the
morning following an overnight fast and having abstained from moderate-
to-vigorous physical activity for 24 h prior to performing the WBV protocol.
An IV was placed in the antecubital fossa, and blood samples were
collected at baseline (PRE), immediately post WBV (POST), and 1 h (1H), 3 h
(3H), and 24 h (24H) post WBV.

Participants
One hundred twenty-nine apparently healthy men and women (55 twin
pairs and 19 singletons) ages 18–45 years were recruited as part of an
ongoing, longitudinal twin cohort parent study. Body mass index (BMI) was
used to assign participants into three groups: those with obesity (OB:
≥30 kg/m2), those who are overweight (OW: ≥25 and <30 kg/m2), or those
with normal weight (NW: <25 kg/m2).

Body composition and skeletal muscle index
Fat-free soft tissue mass and fat mass were assessed by dual-energy X-ray
absorptiometry (QDR-4500W; Hologic Inc., Waltham, MA). The residual
derived from the regression of fat-free soft tissue mass on height and fat
mass was used as an index of skeletal muscle mass (SMI). This index is a
proxy for skeletal muscle health, independent of the influence from both
height and fat mass, and has been widely used when assessing skeletal

muscle depletion in general population studies [31, 32]. A positive residual
indicates a relatively muscular individual. Participants were further
stratified into low, intermediate, and high muscle mass groups according
to even distribution of SMI tertiles.

Acute whole body vibration protocol
A synchronous WBV platform (Power Plate Pro 5, Performance Health
Systems) was used for this investigation. Participants were instructed to
remove any footwear and stand mid-center on the platform with a loose
grip on the front rails. Vibration frequency was set to 30 Hz as this
frequency has been demonstrated to elicit muscle activation, yet is well
below the frequency in which harmful side effects may occur [12].
Vibration amplitude was set to 2.5 mm. These settings yielded a calculated
peak acceleration of 4.5 g (44.4 m/s). The acute WBV protocol consisted of
10 cycles of 1 min of vibration exercise followed by 30 s of standing rest,
which has been shown to induce changes in the metabolic and myokines
profile [28]. During the vibration portion of the protocol, participants were
instructed to stand in a static squat position, consisting of knee flexion
(~60°) with a stable non-flexed trunk.

Clinical laboratory and myokine analysis
An intravenous catheter was inserted into an antecubital vein and a 10mL
blood sample at baseline (PRE) was obtained. Fasting concentrations of
total cholesterol (TC), high-density lipoproteins (HDL), low-density
lipoproteins (LDL), triglycerides (TG), and glucose were assessed using
standard core laboratory techniques (Laboratory Corporation of America
Holdings, Burlington, NC). Hemoglobin A1c (HbA1c) was determined using
standard core laboratory techniques (Laboratory Corporation of American
Holdings, Birmingham, AL). Additional blood samples were collected
immediately following (POST), 1 h (1H), and 3 h (3H) post-WBV. Participants
returned to the LIVEP in a fasted state 24 h (24H) following WBV and a final
venous blood sample was obtained. Blood was separated via centrifuga-
tion and plasma samples were aliquoted, flash frozen in liquid nitrogen,
and stored at −80 °C until further analysis. High sensitivity ELISA kits were
used to determine the plasma concentrations of myostatin (R&D Systems,
Minneapolis, MN) and decorin (Abcam, Cambridge, United Kingdom)
according to manufacturer’s instructions. The lower limit of detection for
the myostatin and decorin assay kits are 31.3 pg/mL kit and 0.76 pg/mL,
respectively.

Statistical analyses
All statistical analyses were performed using Stata 17.0 (StataCorp). The
major goals of the analyses were to characterize the pattern of the
myokine response to an acute bout of WBV (i.e., time effect), as well as test
whether the response was dependent on sex, race, adiposity status and
skeletal muscle mass (i.e., interactions between time and these para-
meters). Since the myokine response was similar between normal weight
and overweight groups, these two groups were combined as a normal
weight/overweight group for analysis and presentation of the findings.
Due to the complex design (i.e., multiple time points within one individual
and potential twin pairs within a family), multilevel linear mixed models
were used, as previously described [32], with myokine concentrations as
the dependent variables, and age, sex, race, adiposity status and skeletal
muscle mass as independent variables. Families and individuals were
modeled as random effects in each analysis. The tests of interest included
the main effect of time, the main effect of sex, race, adiposity status and
skeletal muscle mass. These variables were also modeled with their
individual interactions with time. Overall data were evaluated without the
interaction of time. Values are presented as mean ± SEM unless otherwise
noted. An alpha <0.05 was considered statistically significant for all
analyses.

RESULTS
Participant characteristics and clinical laboratory values
Participant demographics and clinical laboratory values are
presented in Table 1. Roughly equal numbers of non-Hispanic
Black (NHB) and non-Hispanic White (NHW) were included in each
group. The group with obesity was significantly older (p < 0.001)
and as expected had a greater BMI (p < 0.001), body weight
(p < 0.001), and body fat percentage (p < 0.001). In addition,
triglycerides (p= 0.009), fasting glucose (p < 0.001), and HbA1c
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(p < 0.001) were all higher in the group with obesity vs. the group
who is normal weight/overweight, and HDL (p < 0.001) was lower
in the group with obesity compared to the group who is normal
weight/overweight. All other characteristics and clinical laboratory
values were similar between groups. Given the effect of myokines
on glucose, similar findings were observed even when controlling
for baseline differences in circulating blood glucose.

Myokine response to WBV
Decorin and WBV. The overall decorin response to WBV over time
is presented in Fig. 1A. Circulating concentrations of decorin
increased significantly (p< 0.001) immediately POST (8.80 ± 0.19 pg/
mL) WBV compared to PRE (8.71 ± 0.19 pg/mL). In contrast, decorin
was significantly lower at 1H (8.66 ± 0.19 pg/mL; p< 0.001) and 3H
(8.68 ± 0.19 pg/mL; p= 0.005) compared to PRE. Concentrations of
decorin returned to PRE values by 24H (8.70 ± 0.19 pg/mL; p= 0.194).
Figure 1B illustrates the significant adiposity x time interaction for the
decorin response. The response to WBV was not significantly
difference between the groups with normal weight vs. overweight,
so these groups were combined for analysis (NW/OW: BMI < 30 kg/
m2). While PRE concentrations of decorin were similar between NW/
OW (8.72 ± 0.20 pg/mL) and OB (8.71 ± 0.19 pg/mL) groups, there
was a significantly (p= 0.016) greater increase in decorin immedi-
ately POST WBV in the group with obesity (8.82 ± 0.19 pg/mL) as
compared to the group who is normal weight/overweight

(8.77 ± 0.20 pg/mL). Decorin was similar between groups at 1H (OB:
8.65 ± 0.19 pg/mL vs. NW/OW: 8.66 ± 0.20 pg/mL; p= 0.939), 3H (OB:
8.66 ± 0.19 pg/mL vs. NW/OW: 8.70 ± 0.20 pg/mL; p= 0.111), and 24H
(OB: 8.68 ± 0.19 pg/mL vs. NW/OW: 8.71 ± 0.20 pg/mL; p= 0.359)
time points, reflecting that differences in adiposity only affected the
decorin response immediately post WBV. Neither race (p= 0.736),
sex (p= 0.395), nor SMI (p= 0.476) had a significant effect on the
decorin response to WBV.

Myostatin and WBV. The overall myostatin response to WBV over
time is presented in Fig. 2A. There was a significant (p= 0.002)
increase in circulating concentrations of myostatin immediate
POST (54.93 ± 1.04 pg/mL) WBV compared to PRE (53.45 ± 1.04 pg/
mL). In addition, myostatin at 1H (53.68 ± 1.04 pg/mL; p= 0.678)
and 3H (54.01 ± 1.04 pg/mL; p= 0.257) was similar to PRE;
however, myostatin decreased significantly (p < 0.001) from PRE
at 24H (49.13 ± 1.04 pg/mL) following WBV. Concentrations of
myostatin were similar between the group with obesity, the group
who is overweight, and the group with normal weight following
WBV and no differences in the myostatin response over time was
observed between the group with obesity, group who is
overweight, and group with normal weight. Looking at the main
effect of sex, race, and SMI without the interaction of time, overall,
myostatin was significantly greater in men (58.01 ± 1.04 pg/mL;
p < 0.001) and NHB individuals (56.54 ± 1.02 pg/mL p= 0.001) as

Table 1. Participant characteristics by adiposity group.

All participants (N= 129) NW/OW (N= 65) OB (N= 64) p value

Age (years) 32.8 ± 0.4 30.7 ± 0.6 34.9 ± 0.6 <0.001

Percent of females (%) 66.7 50 50

Percent of NHB (%) 53.5 43.5 56.5

Height (cm) 168.7 ± 0.8 168.0 ± 1.2 169.3 ± 1.1 0.433

Weight (kg) 90.2 ± 2.6 68.7 ± 1.4 112.2 ± 3.1 <0.001

BMI (kg/m2) 31.6 ± 0.8 24.3 ± 0.4 38.9 ± 0.9 <0.001

Body fat (%) 37.8 ± 0.9 32.4 ± 1.1 43.6 ± 0.9 <0.001

Handgrip (kg) 34.0 ± 1.1 33.9 ± 1.7 34.1 ± 1.4 0.956

Total cholesterol (mg/dL) 172.4 ± 3.2 170.5 ± 4.2 174.7 ± 4.8 0.513

HDL (mg/dL) 52.4 ± 1.2 56.4 ± 1.6 48.4 ± 1.7 <0.001

LDL (mg/dL) 100.6 ± 2.8 97.5 ± 3.8 104.1 ± 4.2 0.252

Triglycerides (mg/dL) 99.4 ± 6.1 83.1 ± 6.1 115.3 ± 10.3 0.009

Fasting glucose (mg/dL) 86.5 ± 1.0 82.1 ± 0.8 86.2 ± 1.7 <0.001

HbA1c (%) 5.4 ± 0.05 5.2 ± 0.04 5.7 ± 0.07 <0.001

Data are presented as mean ± SEM. Bold values indicate statistically significant differences between NW/OW (BMI < 30) and OB (BMI ≥ 30) groups.
BMI body mass index, HDL high-density lipoprotein, LDL low-density lipoprotein, HbA1c hemoglobin A1c, NHB non-Hispanic Black.

Fig. 1 Decorin Response to Acute Whole Body Vibration. Decorin response at PRE, POST, 1H, 3H, and 24H after WBV across A the entire
cohort and B stratified into NW/OW (BMI < 30) and OB (BMI ≥30) groups; n= 129 (NW/OW= 65, OB= 64). Multilevel linear mixed models. Data
presented as mean ± SEM. *indicates a significant (p < 0.05) difference from PRE circulating decorin concentrations. ‡indicates a significant
(p < 0.05) difference between NW/OW and OB groups.
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compared to women (50.43 ± 1.01 pg/mL) and NHW individuals
(49.15 ± 0.93 pg/mL), respectively (Fig. 2B, C). While there were
differences in the overall concentrations of myostatin following
WBV across sex and race, the interactions between sex x time
(p= 0.253) or race x time (p= 0.090) of the myostatin response to
WBV were not statistically significant. Moreover, without the
interaction of time, overall circulating concentrations of myostatin
were significantly lower in individuals in the lowest tertile of
skeletal muscle index (SMI) (48.18 ± 1.08 pg/mL) as compared to
those in the intermediate (55.94 ± 0.76 pg/mL; p= 0.004) or high
(55.58 ± 0.94 pg/mL; p= 0.041) tertile of SMI (Fig. 2D).

DISCUSSION
For the first time, the present investigation has documented the
myokine response to WBV and determined the impact of adiposity
on the response. Findings demonstrate that decorin increases
immediately POST and is reduced at 1H and 3H following WBV. In
addition, Myostatin increases immediately POST and decreases
24H following WBV. Further, the decorin response to WBV varies
between the group who is normal weight/overweight and the
group with obesity, with circulating decorin concentrations
increasing more in individuals with obesity immediately post
WBV. Additionally, myostatin concentrations following WBV were
lower in women, NHW, and those in the lower tertile of SMI. These
data support the observation of a meaningful physiological
response following a single bout of WBV.

Decorin response to WBV
Decorin is released by contracting muscles and increased decorin
concentrations following traditional resistance exercise has been
shown to contribute to muscle hypertrophy [26]. This muscle
growth is likely due to decorin’s antagonizing effects on myostatin,
an inhibitor of muscle growth [20, 33]. In the present investigation,
circulating concentrations of decorin were significantly increased

immediately POST WBV. This higher POST WBV response is
consistent with previous studies of traditional exercise that
demonstrate an increase in decorin concentrations immediately
following acute resistance training [26]. Collectively, these data
provide evidence that WBV can mimic a similar physiological
response that traditional exercise induces, and thus has the
potential to provide similar health benefits.
In addition, the immune, metabolic, and IL-6 response to WBV

does vary between individuals with obesity and those who are of
normal weight [28]. In the present study, individuals with obesity
exhibited a significantly greater increase in circulating decorin
immediately POST WBV compared to individuals who are normal
weight/overweight. Consequently, it is conceivable that the increase
in decorin can promote skeletal muscle growth [26] following WBV
by stimulating muscle spindles and alpha-motoneurons [34]. Muscle
growth has significant impacts on overall health such as increasing
metabolic rate and ultimately lowering risk for several chronic
diseases, including cardiovascular disease [35]. In fact, increases in
decorin may have therapeutic potential as it has recently been used
in pre-clinical studies to decrease muscle loss in murine models of
muscular dystrophies [36].
It is noteworthy that decorin is also expressed in adipose tissue,

and its expression is increased in individuals with obesity [37].
Therefore, whether this differential response in plasma decorin
between the group who is normal weight/overweight and the
group with obesity immediately POST WBV is due to increased
release of decorin from muscles or adipose tissue is unclear.
Regardless of the source, increased decorin has a positive effect
on glucose metabolism, muscle building, and fat loss [26, 38, 39].
Accordingly, the increase in plasma decorin following acute WBV
could offer metabolic benefits that may be specific to individuals
with obesity. Given the ease and convenience, WBV could even be
used as a more favorable form of exercise to reduce risks of
chronic diseases in populations with limited mobility or low
motivation to engage in time-consuming traditional exercise.

Fig. 2 Myostatin Response to Acute Whole Body Vibration. Myostatin response at PRE, POST, 1H, 3H, and 24H after WBV across A the entire
cohort; n= 129. Without the interaction of time, overall concentrations of myostatin comparing differences in B sex, C race, and D tertiles of
skeletal muscle index (SMI); n= 129 (male= 43, female= 86, NHW= 60, NHB= 69, lower 1/3= 43, middle 1/3= 43, upper 1/3= 43). Multilevel
linear mixed models. Data presented as mean ± SEM. *indicates a significant (p < 0.05) difference from PRE circulating myostatin
concentrations. †indicates a significant (p < 0.05) difference between demographic groups.
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It is important to note that the acute upregulation of decorin
following WBV identified in the present study might have other
effects on the body aside from its potential role in skeletal muscle
health. For example, decorin can downregulate receptor tyrosine
kinases [40], which are often expressed in many cancer cells, and
downregulation of tyrosine kinases have been shown to combat
tumorigenic signaling pathways [41]. Whether WBV can induce
these decorin related benefits in cancer is unclear, however
further exploration of how WBV effects signaling pathways would
be useful to increase our understanding and fully define the
health impacts of WBV.

Myostatin response to WBV
Myostatin is a negative regulator of muscle growth [20] and
traditional exercise has been shown to decrease myostatin,
providing a mechanism for exercise to promote skeletal muscle
growth [21]. In the present investigation, circulating concentra-
tions of myostatin were significantly increased immediately POST
WBV in both groups. In addition, Myostatin was significantly lower
at 24H following WBV compared to PRE. This response is
consistent with previous studies that have documented a
decrease in plasma myostatin 24 h following acute bouts of
traditional exercise as well as an increase immediately after
[42–44]. Taken together, these data provide evidence to indicate
that acute bouts of WBV can facilitate a positive physiologic
myostatin response that is similar to traditional modalities of acute
exercise.
While there are health benefits to acute bouts of exercise, it is

routine, persistent, chronic exercise that ultimately reduces the
risk for chronic diseases [45]. In a meta-analysis that investigated
the myostatin response to traditional resistance exercise training,
chronic traditional exercise spanning from 5 weeks to 6 months
in length, was found to have the most profound decrease in
myostatin concentrations [46]. These longer-term decreases in
myostatin are likely more favorable for continuous and substantial
muscle gain. It is important to emphasize, however, chronic
training results from repeated bouts of acute training. Therefore, if
the acute physiological response to WBV observed in the present
study has a compounding effect, it would identify WBV as a
veritable exercise replacement with the ability to promote a
similar long-term health benefits as traditional chronic exercise.
Accordingly, further studies that investigate the myokine response
following chronic WBV are certainly warranted.
On average, men and NHB individuals have increased muscle

mass as compared to women and NHW individuals, respectively
[47, 48]. Findings from the present study also document that the
overall myostatin response to WBV was higher in men compared
to women, and in NHB individuals compared to NHW individuals.
Similarly, individuals with the lowest skeletal muscle index
exhibited the least amount of overall circulating concentrations
of myostatin following WBV. It is conceivable that individuals with
increased muscle mass would exhibit lower concentrations of
myostatin, which would allow for more muscle growth.
However, a positive correlation between myostatin concentra-

tions and muscle mass has previously been documented [49] and
aligns with the findings of the present investigation. This
“myostatin paradox” may be explained by the fact that myostatin
is released by skeletal muscle contraction, consistent with the
findings of the present investigation that documented a
significant increase in myostatin immediately post WBV [20, 49].
This myostatin paradox also demonstrates that muscle regulation
and growth is extremely complex and is likely controlled by a
multitude of factors, with circulating myostatin only being one
piece of the puzzle. Consequently, it is plausible that individuals
with an increased muscle mass have increased concentrations of
pro-myogenic factors to balance this increase in circulating
myostatin under basal conditions; however, future investigations
are needed to test this hypothesis.

CONCLUSION
Data from the present investigation provides evidence that a single
bout of WBV can facilitate muscle activation and promote the release
of myokines in the general population. Specifically, acute bouts of
WBV led to an initial increase in both decorin and myostatin,
followed by a decrease at 24H, a physiological response that favors
muscle growth and is consistent with the myokine response to
traditional exercise. Additionally, circulating concentrations of
decorin immediately following WBV were greater in individuals with
obesity compared to individuals who are normal weight/overweight
and myostatin concentrations in response to WBV were lower in
women, NHW, and those in the lower tertile of SMI. While future
studies would need to be done to fully assess the chronic effects of
WBV on skeletal muscle health, the present findings provide the
foundation to support the use of WBV as an exercise replacement
with the capability of reducing the risk of chronic disease, particularly
in populations that cannot or do not engage in traditional exercise.

DATA AVAILABILITY
The dataset used and analyzed during the current study is available from the
corresponding author on reasonable request.
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