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ABSTRACT
Keywords Previous studies reported that WBV can increase peripheral blood flow
Hemorheology, . . . .
Oxidative stress, and oxygenation. Investigating the acute effects of a single WBV exercise
Red,blo"d Ce]_l d?fom‘abﬂity' session on hemorheological parameters, blood glucose levels, balance,
Oxidant/antioxidant status,

Whole-body vibration exercise flexibility, and oxidative stress markers (total oxidant status [TOS], total
antioxidant status [TAS], and oxidative stress index [OSI]) was the goal
of this study. All participants engaged in a WBV exercise program
consisting of nine exercises, each lasting 60 seconds, for a total of 13

Article History minutes. Flexibility, balance, visual analog pain scale (VAS) scores, heart
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Revised 21 February 2025 rate, blood pressure, capillary blood glucose levels, hemorheological

A@ﬁ{ido%;i%wpﬁlozzg% parameters, and TOS/TAS were assessed before and immediately after

the WBV session. Twelve healthy active male volunteers (mean age:

20.83+2.59 years; mean height: 174.79+5.26 cm; mean weight: 79.21+14.87

kg) participated in the study. Hematocrit values and heart rate

significantly increased, while blood glucose levels decreased following

* Corresponding Author: the WBV protocol (p<0.05). A single session of WBV exercise did not

Emine KILIG TOPRAK affect TAS, TOS, or OSI; however, erythrocyte deformability measured

E-mail Address:
ektoprak@pau.edu.tr at 5.33 and 9.49 Pa significantly increased post-exercise (p<0.05). No

significant differences were found in the other parameters. A single
session of WBV exercise appears to acutely improve erythrocyte

deformability while not affecting oxidative stress parameters.
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INTRODUCTION

Whole-body vibration (WBV) exercise is a moderate neuromuscular resistance training
method that induces automatic physiological adaptations (Rittweger et al., 2010).
Additionally, WBV has been demonstrated to be a successful strategy for lowering body fat
and improving muscle strength, bone mineral density, balance, and coordination (de Ruiter et
al., 2003; Trans et al., 2009). During WBYV, individuals stand on a vibrating platform at a
specific frequency and amplitude while performing various exercises. WBV exercise is a
practical, safe, and cost-effective method to improve health across various populations (Gusso
et al., 2016; Hidalgo-Santamaria et al., 2017). Research indicates that acute vibration exercise
may have a distinct warm-up effect and increase muscle power, even though the benefits of
WBYV over traditional resistance training are still unclear (Rittweger, 2010). WBVE acutely
increases heart rate, blood flow, and oxygen consumption while enhancing muscle activation,
neuromuscular efficiency, and proprioception (Kerschan-Schindl et al., 2001; Martin & Park,
1997). It also stimulates hormone secretion (e.g., growth hormone, testosterone) and improves
respiratory function and blood rheology. These effects vary based on vibration parameters and
individual characteristics (AlBaiti et al., 2024).

Given the association between increased blood flow and shear stress with exercise
intensity or muscle contraction, WBV may enhance endothelial function more effectively than
traditional exercise regimens. Within the field of biorheology, hemorheology investigates the
properties of blood flow and its interaction with the blood vessels (Muravyov et al., 2002).
Hemorheological parameters, such as erythrocyte deformability, erythrocyte aggregation,
whole blood, and plasma viscosity, are critical for optimal blood flow (Marossy et al., 2009).
These parameters play key roles in tissue perfusion due to their contribution to hydrodynamic
resistance in blood vessels.

The primary elements of hemorheology-erythrocyte deformability, red blood cell
(RBC) aggregation, and plasma viscosity-are closely related to changes in oxidative stress
(Tikhomirova et al., 2011). Furthermore, depending on the type, intensity, and duration of the
exercise, there can be significant changes in blood rheology and oxidative stress levels
(Findikoglu et al., 2014; Kilic-Toprak et al., 2012, 2015; Yalcin et al., 2003). Athletic ability is
another important factor influencing these changes (Yalcin et al., 2003).

Given the above-mentioned cardiovascular consequences of WBV exercise, we

postulated that hemorheological parameters — intimately linked to blood flow —might change
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after an acute episode of WBV exercise. However, it remains unclear whether changes in
plasma viscosity, RBC deformability, and oxidative stress parameters occur after performing
WBYV exercise. Our study hypothesis was that WBVE may have acute positive effects on the
circulatory system, including oxidative stress markers, plasma viscosity, and RBC

deformability.

METHODS

Participants

In the study, twelve male volunteers who were in good health and engaged in daily
physical activities but did not participate in organized sports took part (mean age: 20.83 + 2.59
years; mean height: 174.79 + 5.26 cm; mean weight: 79.21 + 14.87 kg). The participants were
students at Pamukkale University Faculty of Sport Sciences, generally healthy, but had not
engaged in any resistance training for at least six months before the study and did not
regularly participate in sports (Table 1). The study followed the standards specified by the
Declaration of Helsinki (60116787-020/77490; November 13, 2018).

Table 1
Inclusion and Exclusion Criteria
Inclusion Criteria Exclusion Criteria
Age 18-25 years
Healthy male Presence of chronic health issues (e.g.,
cardiovascular, respiratory, musculoskeletal
disorders)
Sedentary lifestyle Use of alcohol, tobacco, or performance-

enhancing substances during the study period

Signed informed consent form Non-compliance with the study protocol or
withdrawal of consent during the study

No injuries or conditions preventing

physical activity

Data Collection Tools

To evaluate the effects of a single WBV exercise session, various physiological and
biochemical parameters were assessed both before and immediately after the session.
Flexibility was measured using the sit-and-reach test, while balance was evaluated with one-
leg stance test. Pain perception was assessed using the Visual Analog Scale (VAS). Heart rate
and blood pressure were recorded with automated devices, and capillary blood glucose levels
were measured using a glucometer. Hematocrit values were analyzed with a blood analyzer,

and erythrocyte deformability was assessed using ektacytometry. Oxidative stress markers,
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including total oxidant status (TOS) and total antioxidant status (TAS), were measured
spectrophotometrically, with the oxidative stress index (OSI) calculated from the TOS/TAS

ratio. The following methods were employed for data collection:

Whole Body Vibration Exercise Protocol

All participants completed a WBV exercise program consisting of nine exercises (push-
up, squat, right plank, sumo squat, left plank, right lunge, triceps dip, left lunge, and shoulder
press). Each exercise was performed for 60 seconds on a vibration device following a 5-minute
warm-up at Pamukkale University Faculty of Sport Sciences. The training used a vibrating
platform (Compex Power Plate®, London, UK) set at 35 Hz and amplitude of 4 mm. A 30-
second rest was given between exercises (Rauch et al., 2010). To standardize the damping
effects, participants wore only socks. The exercise session lasted 13 minutes, including a warm-
up and cool-down with active stretching. The Borg scale (6-20) was used to record participants'
perceived difficulty. Exercises were performed under the supervision of a physiotherapist at
the same time each day (Figure 1).

Figure 1
Exercise Executed During the Main Phase of a Training Session on a Vibration Platform

Note. (A) Push Up; (B) Squat; (C) Right and left plank; (D) Sumo squat; (E) Right and left lunge; (F) Triceps dip;
(G) Shoulder press
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One-Leg Standing Test for Balance

Subjects were instructed to stand on one leg while the other was elevated, ensuring the
foot did not touch the standing ankle. They focused on a point at eye level during the open-
eye test. Arms were crossed over the chest, and timing began when the subject was stable. The
test was terminated if the subject uncrossed their arms, adjusted their foot, or touched the floor

(Springer et al., 2007).

Sit-and-Reach Test for Flexibility

Flexibility was assessed using a sit-and-reach box. Participants removed their shoes,
stretched their legs, and pressed their feet against the box. If a person received a positive score,
they went above and beyond, but if they received a poor score, they did not. The best trial was
recorded after participants held the position for five seconds while reaching as far forward as

possible (Mayorga-Vega et al., 2014).

Visual Analog Pain Scale (VAS)
Pain severity was measured using the Visual Analog Scale (VAS). With "no pain" at
one end and "maximum pain" at the other, the VAS was a 100 mm horizontal line (Collins et

al., 1997).

Heart Rate, Blood Pressure, and Blood Glucose Level
An automated oscillometric monitor (Rossmax S150) was used to assess blood pressure
and heart rate. Capillary blood glucose levels were measured with a digital device (On Call

Plus).

Samples and Measurements

Venous blood samples (10 mL) were collected before and immediately after exercise,
following an 8-hour fasting period. Samples were transferred to the Physiology Laboratory,
and hemorheological tests were conducted within three hours. Blood samples were
centrifuged to assess oxidative stress markers, and the serum was stored at -80°C for later

analysis (Baskurt et al., 2009).

Erythrocyte Deformability Measurements
Using an ektacytometer and laser diffraction analysis, the deformability of red blood

cells was assessed (LORCA, RR Mechatronics). A low hematocrit suspension of red blood cells
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was subjected to shear stress in a Couette system, and the elongation index (EI) was computed

based on the geometry of the diffraction pattern (Hardeman et al., 2007).

Plasma Viscosity Determination
A wells-brookfield cone-plate rotating viscometer was used to measure the viscosity
of plasma at 37°C and a shear rate of 375 s™. Plasma was obtained by centrifugation at 1400g

for 6 minutes (Rosencranz & Bogen, 2006).

Total Oxidant Status (TOS) Determination

Erel's colorimetric method measured the total oxidant status (TOS). The assay involved
oxidation reactions that correlated with the concentration of oxidants in the serum. Results
were reported in micromolar hydrogen peroxide equivalents per liter (umol H,O, Equiv./L)

(Erel, 2005).

Total Antioxidant Status (TAS) Measurement
Erel also developed an automated colorimetric method for measuring total antioxidant
status (TAS). The serum's antioxidant properties inhibited the formation of radicals, allowing

for the calculation of TAS, reported in mmol Trolox Equiv./L (Erel, 2004).

Calculation of Oxidative Stress Index (OSI)
The oxidative stress index (OSI) was determined using the following formula as the

percentage ratio of TOS to TAS (Kosecik et al., 2005).
OSI =TOS (umol H,O, Equiv./L) / TAS (mmol Trolox Equiv./L) % 100.

Data Analysis

SPSS 25.0 was used for statistical analysis. The mean + standard deviation (SD) was
used to express continuous variables. For normalcy, the Shapiro-Wilk test was employed. The
Wilcoxon Signed Rank test or the Paired Samples t-test was employed depending on the
parametric test assumptions. p-values less than 0.05 were regarded as statistically significant.
A power analysis indicated that including 10 subjects would provide 80% power with a 95%

confidence level.

RESULTS

The study group consisted of ten male participants with a mean age of 20.83 + 2.59
years, an average height of 174.79 + 5.26 cm, and a mean body weight of 79.21 + 14.87 kg.
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Several parameters such as flexibility, balance, pain intensity, plasma viscosity, and
blood pressure showed no statistically significant changes from baseline after completing the

WBYV exercise protocol (p > 0.05; Table 2- 3).

Table 2
Flexibility, Balance and Pain Values of the Subjects
Variables Before exercise After exercise p
Flexibility (cm) 20.54 £12.44 2254 +£12.17 0.072
Balance (right; second) 50.92 +21.22 52.58 +17.28 1.000
Balance (left; second) 54.67 +14.86 55.67 £15.01 0.655
Pain (VAS) 0+0 0.83 £ 1.64 0.109

Note.Values are expressed as means + SD

Table 3
Plasma Viscosity, Hematocrit, Heart Rate Values, Blood Glucose Level and Blood Pressure of
the Subjects

Variables Before exercise After exercise p
Plasma Viscosity (375 s) 1.50+0.23 1.88+0.52 0.076
Hematocrit (%) 46.92 +3.03 51.08 +4.48 * 0.021
Heart Rate (beats/min) 76.27 +12.56 90.45 + 21.59 * 0.011
Blood glucose level (mmol/L) 94.75+15.12 76.92 + 3.58* 0.008
Blood pressure (systolic; mm Hg) 119.75 £12.78 117.08 £10.1 0.439
Blood pressure (diastolic; mm Hg) 74.75 £7.23 78 +5.38 0.253

Note. Values are expressed as means + SD. *p < 0.05 difference from before exercise

However, three key parameters did show significant changes. Hematocrit values
increased notably after the WBV exercise (p = 0.021). Heart rate also significantly increased
following the WBV protocol (p = 0.011). Blood glucose levels decreased significantly after the
WBYV session (p = 0.008; Table 3). Erythrocyte deformability, measured at shear stresses of 5.33
and 9.49 Pa, significantly increased post-exercise (p = 0.042 and p = 0.043, respectively; Table
4). The WBV protocol did not produce any significant changes in TAS, TOS, or OSI regarding

oxidative stress markers (Figures 2-4).

Table 4
Erythrocyte Deformability (EI) Values of the Subjects at Different Shear Stresses
Shear stress (Pa) Before Exercise After Exercise p

0.30 0.06 £ 0.04 0.07 £ 0.02 0.298
0.53 0.13 £ 0.08 0.14 £ 0.04 0.476
0.95 020+0.1 0.23+£0.05 0.202
1.69 030+0.1 0.34 +0.04 0.111
3.00 0.40 + 0.08 0.44 +0.04 0.070
5.33 0.48 £ 0.07 0.52 +0.03* 0.042
9.49 0.54 +0.05 0.57 £ 0.02* 0.043
16.87 0.58 + 0.04 0.61 +£0.02 0.084
30.00 0.60 +0.05 0.63 +0.03 0.171

Note. Values are expressed as means * SD; EI: elongation index; Pa: pascal. *p < 0.05 difference from before exercise
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Figure 2
Total Antioxidant Status (TAS) of the Subjects
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Figure 3
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Figure 4
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DISCUSSION

This research investigated the acute effects of WBV exercise on hemorheological
parameters, oxidative stress parameters, cardiovascular response, and musculoskeletal
responses in young, healthy men. The current study highlighted several findings. First,
erythrocyte deformability improved following a single session of WBV exercise. Second, WBV
exercise was associated with elevated hematocrit and heart rate values while blood glucose
levels decreased. Third, there were no significant effects on TAS, TOS, OSI, plasma viscosity,
and blood pressure after acute WBV exercise.

To our knowledge, this study is the first to look into how WBV exercise affects
oxidative stress markers, plasma viscosity, and RBC deformability in young, healthy people.
In recent years, WBV exercise has gained popularity as a form of physical activity, utilizing
mechanical vibrations from oscillating platforms as an alternative to resistance training. WBV
exercise is widely applied in various fields, including sports, general health, and the
rehabilitation of clinical disorders such as fibromyalgia, cerebral palsy, and chronic
obstructive pulmonary disease (Aoyama et al., 2019; Brun et al., 2010).

In the current literature, studies exploring the effects of vibration exercise on postural
stability and flexibility present inconsistent results. Some of the acute influences of vibration
exercise is the development of flexibility; some studies report no effect on flexibility (Dallas et
al., 2015; Donahue et al., 2016). It was suggested that WBV might change the properties of the
intramuscular connective tissue, reduce the tendon's stiffness and hysteresis, and possibly
change the properties of other passive skeletal structures linked to the range of motion of a
particular joint, such as the knee (Donahue et al., 2016). Dallas et al. have reported that the
acute effect of vibration training increases flexibility. There is no common fact about how long
this increase continues (Dallas et al., 2015). Di Giminiani et al. found in a single study of young
adults that WBYV significantly improves hamstring and lower back flexibility and seems useful
in increasing flexibility in clinical populations (Di Giminiani et al., 2010). Conversely, Dichin
et al. discovered that postural sway modifications occurred in various sensory contexts when
repeated bouts of personalized WBV were applied (Dickin et al., 2012). In our study, we found
an increase in flexibility, consistent with the data in the literature, but it was not statistically
significant. We think that its reason is timecontinues, which continues until flexibility

evaluation.
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Some publications have evaluated the acute efficiency of vibration training for balance
as beneficial (Daray et al., 2011). Nevertheless, not all authors have identified such favorable
effects. It is reported that no significant alterations in balance or joint position sensation
occurred after vibration (Cunha et al., 2019). However, we found no differences in balance
after vibration. The reason for this difference may be that we measured the equilibrium
measurement with a one-leg standing test instead of a digital measurement such as postural
sway.

According to evidence, vibration exercise may lower blood glucose levels (Di Loreto et
al., 2004). The most plausible explanation would be increased glucose absorption from the
blood, most likely into the muscles, since insulin and glucagon levels were unaffected in that
study (Rittweger et al., 2010). The decrease in blood glucose levels we observed in response to
acute exercise is consistent with the data in the literature.

However, the precise mechanical effects of vibrations combined with physical activity,
particularly regarding internal body alterations induced by WBV exercise, are still not fully
understood. The literature indicates that repetitive and cumulative vibration, combined with
physical exercise, can enhance blood flow (Gattner et al., 2024; S4-Caputo et al., 2017). Previous
studies suggest that WBV exercise may improve peripheral blood circulation and
hemodynamics, potentially leading to increased blood flow velocity and shear stress due to
heightened oxygen uptake demands during WBV training (Button et al., 2007; Games et al.,
2015; Kerschan-Schindl et al., 2001; Sa-Caputo et al., 2017). While many authors report positive
effects of vibration training on the human body, some studies have failed to demonstrate
similar benefits (Beijer et al., 2015; Gattner et al., 2024; Sa-Caputo et al., 2018).

Endothelial dysfunction is recognized as a modifiable risk factor influenced by
exercise, which has been documented as an effective approach for improving endothelial
function, irrespective of the training modality (Ashor et al., 2015). Numerous studies indicate
that high-intensity resistance training or aerobic activities may not enhance endothelial
function or reduce arterial stiffness (Choi et al., 2016; Kitzman et al., 2013. Over-exertion
during exercise training can lead to a sudden increase in plasma noradrenaline and
inflammatory cytokines; thus, the exercise environment must be carefully controlled to ensure
effective treatment (Harris et al., 2008; Okamoto et al., 2009). One mechanism behind these
effects is vasodilation brought on by elevated nitric oxide (NO) levels in the vascular
endothelium, which causes smooth muscle relaxation (Johnson et al., 2014). Although WBV

exercise increases blood flow and shear stress, leading to elevated levels of vasodilatory
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chemicals like NO, it also affects the release of vascular endothelial growth factor (VEGF), a
key proangiogenic factor found in muscle fibers and endothelial cells (Gattner et al., 2024).

Games et al.'s investigation shows that WBV improves tissue oxygenation and
nourishment by increasing peripheral blood flow (Games et al., 2015). According to the
findings, applying vibration caused a tendency for peripheral blood flow to rise by about 14%
more than that seen in the placebo condition (Button et al., 2007). The peripheral vascular
system is extremely sensitive to vibration exposure (Robbins et al., 2014). Cochrane et al.
demonstrated the beneficial impact of vibration therapies on circulatory system efficiency,
particularly regarding oxygen absorption capacity, in both young and older individuals
(Cochrane et al., 2008).

Hemoconcentration is a widely accepted phenomenon documented in the literature,
occurring due to a single activity-whether submaximal or maximal-. This phenomenon arises
from at least five distinct mechanisms: redistribution of erythrocytes within the vascular
system, an increase in red blood cell count due to splenic contraction, plasma enrichment with
lymphatic proteins, water loss through sweating during thermoregulation, and translocation
of water into muscle cells (Brun et al., 1998; 2010). A single session of prolonged physical
exertion can cause a 15% drop in plasma volume, leading to hemoconcentration (a rise in blood
viscosity and hematocrit, but no discernible change in the total quantity and volume of
erythrocytes; Kenney et al., 2022). Ahmadizad observed a concomitant reduction in plasma
volume accompanied by elevations in plasma viscosity, red blood cell count, hemoglobin, and
hematocrit following a single session of resistance exercise in young, healthy males
(Ahmadizad & El-Sayed, 2005). These temporary alterations in hemorheological markers
validate the phenomenon of hemoconcentration. A study by Romagnoli et al. yielded
analogous results, evaluating the effects of a single aerobic workout on a cycle ergometer in
young, untrained individuals (Romagnoli et al., 2014). According to Gattner H. et al., the first
and last physical training sessions on the vibration platform led to a greater decrease in plasma
volume percentage than a group of women who performed physical activities without the
vibration element. However, no research has looked into how the WBV exercise model affects
plasma viscosity in the short term (Gattner et al., 2024). Our data suggest that a single session
WBYV exercise seems to lead to an acute increase in plasma viscosity and hematocrit values, in
accordance with the literature. The above scenario matches hemoconcentration. Hct
determines the blood's ability to carry oxygen. Raising Hct to supra-normal levels to improve

exercise performance in fit, well-trained athletes (Reinhart, 2016). However, when the
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vasomotion ability of arteries is overreached, the increase in blood viscosity and systemic
resistance may also result in a decline in performance for higher levels. It may be inferred from
the post-exercise Hct readings that hemoconcentration occurred in our physically active
subjects because the type, duration, and intensity of WBVE were insufficient to cause an extra
Hct rise.

Physical exercise is one of the many variables that can affect blood hemorheology
(Kenney et al., 2022; Szanto et al., 2021). However, scientific reports do not evaluate RBC
deformability and plasma viscosity in response to WBV exercise. Although our study did not
examine blood flow, endothelial dysfunction, arterial stiffness, and/or plasma inflamatuary
inflammatory cytokine levels, changes in plasma viscosity, RBC deformability, and hematocrit
levels, which are the main determinants of blood flow, were investigated. An increase was
found in all parameters with a single session of WBV exercise. As far as we know, this study
is the first to examine RBC deformability, plasma viscosity, and oxidative stress markers in
response to vibration exercise. The significant improvement in erythrocyte deformability
found in our study is beneficial for tissue perfusion from a hemorheological perspective. The
degree of training may be a determinant of RBC deformability (Cakir-Atabek et al., 2009;
Connes et al., 2004). According to Connes et al., when exercise causes local hypoxia beyond
the anaerobic threshold, lactate builds up in the body, leading to decreased deformability in
physically inactive individuals and increased deformability in trained individuals (Connes et
al., 2004). Gattner H et al. found that individual training in the experimental and control
groups did not alter the elongation index (Gattner et al., 2024). Given that the impact of WBV
can be regarded as the cumulative effect of vibrations and physical activity, these findings
indicate that incorporating vibrations into training does not diminish RBC deformability in
physically inactive individuals (Gattner et al., 2024). Among women undergoing repeated
WBYV training, Gattner H et al. observed a slight enhancement in erythrocyte deformability at
low shear stress, suggesting a beneficial effect on capillary blood flow and an increase in long-
term tissue oxygenation. The validity of these alterations is supported by the substantial
elevation in elongation index values noted in these experiments under shear stresses of 0.3
and 0.58 Pa following the most recent WBV session, compared to the initial training condition
(Gattner et al., 2024). Prolonged exposure to vibrations may elicit a more pronounced response
from the circulatory system. Resistance training improves erythrocyte deformability in young,
healthy people, according to research by Kilic-Toprak et al. The erythrocyte index increased

throughout the third and fourth weeks of exercise when compared to baseline values.
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Furthermore, following the recent training conducted in week 12, this measure experienced
another rise (Kilic-Toprak et al., 2012). Given the growing interest in these techniques, it is
wise to investigate how vibration affects the human body because there is little empirical
evidence of its impact on blood hemorheological indices. A significant barrier to comparing
results from various studies is the methodological approach employed. A review of the
literature highlights the need for meticulous selection of vibration parameters, including
intensity, frequency and amplitude. A committee of specialists has recently developed
guidelines for the application of vibration (van Heuvelen et al., 2021; Wuestefeld et al., 2020).
Since greater erythrocyte deformability enhances oxygen transport to muscle capillaries even
at high levels of Hct, it is possible to interpret the increase in RBC deformability that we
observed in response to WBVE in our study population as an adaptive mechanism to WBVE
regimen. We selected 35 Hz frequency, as the literature reports that 30-35 Hz is the most
commonly used frequency range in WBVE for inducing physiological changes (Donahue et
al., 2016; Tan et al., 2024).

Exercises of varied intensity have substantially affected oxidative stress and blood
rheology (Kilic-Toprak et al., 2012; Yalcin et al., 2003).
Exercise's effects on blood rheology depend on the type, duration, and intensity of the activity
and the athlete's athletic ability (Yalcin et al., 2003). Serum TAS, TOS, and OSI levels did not
significantly alter during our investigation. In contrast to the current study, a prior
investigation in our lab revealed that a single session of eccentric isokinetic exercise did not
affect oxidative stress measures (Kilic-Toprak et al., 2018). Oxidative stress is critical in the
pathogenesis of various diseases and is influenced by factors such as age and physical fitness
level. Our results are particularly notable as this is the first study in the literature to examine
the acute effects of WBV exercise in healthy, young, active males. However, there are limited
studies investigating the short- and long-term relationship between WBV exercise and
oxidative stress in humans. The interventions have neutral or potentially positive effects on
blood coagulation, fibrinolysis, inflammation, oxidative stress, and cardiovascular,
microvascular, and endothelial functions. A study on 21 females examined the effects of WBV
exercise on oxidative stress markers in women with fibromyalgia (FM) compared to healthy
controls (CT). The results showed that a single WBV session improved oxidative and
antioxidant balance by increasing SOD and CAT in CT, while in FM, it reduced TBARS and
FRAP, lowered CAT, and increased SOD, indicating enhanced stress response adaptation

(Santos et al., 2019). Another study investigated the effects of six weeks of WBVT on oxidative
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stress markers, plasma irisin levels, and body composition in women with FM. Forty
participants were randomized into WBVT or untrained (UN) groups. After the intervention,
the WBVT group showed higher irisin levels, lower TBARS levels, and reduced visceral
adipose tissue mass compared to the UN group. These findings suggest that WBVT enhances
redox balance, increases irisin levels, and reduces visceral fat, promoting better oxidative
status in women with FM (Dos Santos et al., 2023).

These studies also investigated the effect of long-term WBYV exercise. For example, Dos
Santos JM et al. investigated the effects of WBVE on oxidative stress markers and in women
with fibromyalgia. They showed that 6 weeks of WBVE provided lower thiobarbituric acid
reactive substances (TBARS) levels in patients with fibromyalgia (Dos Santos et al., 2023).

Limitations
The relatively small sample size, the absence of a control group, and the lack of data

on the homogeneity of the subject group can be considered limitations of the current study.

CONCLUSION

This pilot study suggests that acute WBV exercise improves erythrocyte deformability,
which can be considered an advantage for improved tissue perfusion from a hemorheological
perspective. On the other hand, plasma viscosity, blood pressure and oxidative stress
parameters seem not to be affected after acute WBV exercise. However, additional studies are
warranted to reassess these findings in a larger group over a longer training period using the

WBYV exercise model.

PRACTICAL IMPLICATIONS

Overall, our findings demonstrated that a single WBV exercise session initially had a
favorable impact on erythrocyte deformability but had no effect on oxidative stress indicators.
Our results could be used as a guide for coaches and exercise physiologists in future research

utilizing this workout regimen.
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