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Introduction

However, the extensive use of vibrations is still
contrasting. Even though many studies have reported
notable improvements in muscle strength after acute
and chronic exposure to vibration11-14, other authors
have not found any effects.15,16 One possible reason
for these conflicting results could be the use of
different protocols. In fact, several factors, such as
type of application, amplitude, frequency, and time of
exposure to vibrations, can have acute, residual, and
chronic effects on neuromuscular performance.17

Vibration is an oscillatory mechanical stimulus, mainly
characterized by its frequency and amplitude1,2
with possible clinical application, under appropriate
conditions, for performing exercises on vibrating
platforms. On these platforms, individuals in
orthostasis receive mechanical stimuli through their
feet generated on the platform. That has been known
as the EVCI3 whole-body vibration exercise.

Whole Body Vibration (WBV) training was recently
proposed as a training method with the potential to
improve body composition and prevent osteoporosis
and bone loss.18 In recent years, some studies have
shown that WBV may be a beneficial mode of training
in strength, physical endurance, activities related to
mobility (transfer, balance, and walking), and mood
in patients with multiple sclerosis19, type II diabetes20,
lung disease obstructive disease21 and heart
transplant recipients.22 In addition, the effects of WVB
on the cardiovascular system have been investigated
in several published studies. The decrease in arterial
stiffness after training with WBV can reduce the risk
of cardiovascular disease.23,24

The EVCI is an important tool to be used in Health
Sciences, and the effects of this exercise modality
have been researched in healthy individuals4,5 in the
treatment of some disorders6,7 to promote physical
conditioning8 or to prevent and manage possible
clinical problems.4,5 However, acute and chronic
effects seem to be associated with these actions.2,9
Such therapy has been related to increased strength
generation in the lower limbs due to vibration that
induces tissue changes leading to the activation
of muscle spindles, causing a reflex contraction to
modulate the stiffness of the muscles involved. This
response is known as the tonic vibration reflex.
Furthermore, afferent fibers stimulated by tendon
vibration appear to affect motor unit recruitment and
force generation. Furthermore, EVCI seems to inhibit
agonist-antagonist co-activation through inhibitory
neurons, decreasing the protective forces around the
joints1,9,10, leading to a decrease in the braking force
around the joints stimulated by vibration.1 Regarding
chronic effects, the mechanism involved in EVCI would
be related to the responses of the neuromuscular
and hormonal system.1

The present study is relevant due to the high impact
on the functionality and consequently the quality
of life of hospitalized patients due to the reduction
in muscle strength due to the prolonged period
of immobilization. Thus, this study aimed to verify
the effects of whole-body vibration in hospitalized
patients to improve the quality of life of patients,
regarding the relationship between blood pressure,
heart rate, forced expiratory volume in the first
minute (FEV1), and the six-minute walk test, through
a systematic review study.
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Methods
The present study is a systematic review, in which original studies, of the randomized clinical trial and pilot study
type, on the effect of whole-body vibration in hospitalized patients were included and analyzed. The systematic
review protocol was submitted to PROSPERO, registration number: CRD42020201668. It was prepared following
the recommendations of the Cochrane Collaboration and reported under the guidelines of the Preferred Reporting
Items for Systematic Reviews and Meta-Analyzes (PRISMA).25
Data sources and research strategies
The search for articles to obtain the clinical outcome of the whole body was performed in the Public Medline
(PubMed), Medline and Physical Therapy Evidence Database (PEDro), and Scientific Electronic Library Online
(SciELO) databases until January 2020 of publications in the language Portuguese or English. The searches in the
databases were carried out through combinations (using the “AND” and “OR” connectors) through the search
strategies PICOS hospitalized patients, whole body vibration, physiotherapy, and their respective counterparts
in English: “hospitalized patients” “whole body vibration,” “physiotherapy.” The search strategy for the PubMed
databases is shown in Table 1.
Table 1. Search strategy in PubMed databases

Study selection
The selection of articles was carried out from March 2019 to January 2020, being eligible those who met the
following criteria: a) included adult patients (aged ≥18 years); b) a randomized controlled clinical trial and pilot
study design; c) patients who used whole-body vibration in the hospital environment. No restrictions were made
regarding sex or the duration of the exercise intervention. The articles were included by checking the consistency
between the title and objective of each study, followed by reading the abstracts. The main outcomes of interest in
the selected articles were blood pressure, heart rate, end-expiratory volume (FEV1), 6-minute walk test.
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Study eligibility assessment

score of ≥5 points on the PEDro scale, or as "low
quality" when they obtained a score of <4 on the
scale mentioned above. It should be noted that the
PEDro score was not used as a criterion for inclusion
or exclusion of articles, but rather as an indicator of
scientific evidence from the studies (Table 1).

For this review, controlled, randomized clinical trials
and a pilot study used whole-body vibration in the
hospital environment as a treatment were considered.
The references of each selected article were checked
to identify other potentially qualified studies. Articles
that provided insufficient data and used other training
outside the hospital were excluded. After reading and
inclusion, the works were evaluated to construct the
systematic review.

Risk of bias in primary studies
The risk of bias in the studies included in this systematic
review was scored using the Review Manager version
5.4 (REVMAN - Cochrane Collaboration) software,
based on domains, with the critical assessment made
separately for different aspects of risk of bias of the
type of study in question.26

Methodological quality
The quality of the articles included was assessed using
the PEDro scale. This evaluates the tests through 11
pre-established items. The first item is an additional
criterion and represents the external validity (or
"generalization potential" or "applicability" of the
clinical trial), not being included in the total scale
score. The other items analyze two aspects of the
quality of the article: internal validation (items 2 to 9)
and whether the article contains sufficient statistical
information for the results to be interpreted (items 10
and 11). These items are qualified as "applicable" or
"not applicable," generating a total score that varies
between 0 and 10 points.

Results
Description of selected studies
The initial search carried out in the PubMed databases
identified 12 records. Eight were considered potentially
eligible when the "filter" was applied: randomized
clinical trial and pilot study; of these, two articles were
excluded for inadequacy after reading the titles and
abstracts. Thus, six articles met the eligibility criteria
and were included for data capture. The entire search
started in March 2019. Figure 1 shows the PRISMA flow
diagram of the studies in this review.

In order to seek rigor in the methodological quality
of the selected articles, they were analyzed and
classified as "high quality" when they reached a
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Figure 1. Search and selection of studies that address whole-body vibration in hospitalized patients, according to the PRISMA-2020 methodology

Regarding the methodological quality of the articles included (Table 2), there was no study considered to be of
“low quality”, as they achieved a score equal to or greater than 5 on the PEDro27 Scale.
Table 2. Methodological quality of studies using the PEDro Scale, the use of whole-body vibration in hospitalized patients, 2019

J. Physiother. Res., Salvador, 2022;12:e3474
http://dx.doi.org/10.17267/2238-2704rpf.2022.e3474 | ISSN: 2238-2704

5

Risk of bias detail
Of the seven items described in the Cochrane Collaboration, the articles included in this review were classified as
low risk of bias (Figures 2 and 3).
Figure 2. Risk of bias established by the Cochrane Collaboration33, from the articles the use of whole body vibration in hospitalized patients, 2019

Figure 3. Summary of risk of bias established by the Cochrane Collaboration33, from articles on the use of whole body vibration in hospitalized patients, 2019

The articles included in this systematic review had a year of publication between 2014 and 2018 (Table 3). Their
sample size ranged from 10 to 50 adult individuals, randomized to the intervention group (IG) or control group (CG).
The interventions lasted a maximum of 30 min, and the frequency was 2 to 5 times a week. Through the results, some
outcomes considered important were divided: Blood pressure (BP), Heart Rate (HR), End expiratory volume in one
second (FEV1), and 6-minute walk test (TC6).
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Table 3. General characteristics of the studies included in the Systematic Review the use of whole body vibration in hospitalized patients, 2019 (to be continued)
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Table 3. General characteristics of the studies included in the Systematic Review the use of whole body vibration in hospitalized patients, 2019 (continuation)
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Table 3. General characteristics of the studies included in the Systematic Review the use of whole body vibration in hospitalized patients, 2019 (conclusion)
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Blood Pressure (BP)

Forced Expiratory Volume in the First Second
(FEV1)

When evaluating BP, three of the six articles brought
outcomes on whole-body vibration therapy. Pahl et al.33
reported that blood pressure in patients hospitalized
during chemotherapy was almost unchanged by WBV
or post-exercise compared to pre-exercise and postintervention compared to pre-intervention. Systolic
pressure in the pre-exercise GC-120(115-130) GI
128 (110-145) is presented; post-exercise GC-110
(105-125) GI-110(100-123); pre-intervention GC-114
(112-127) GI-118 (112-137); post-intervention GC-119
(111-136) GI 118 (113-135); diastolic pre-exercise GC80(60-85) GI 80 (70-90); post-exercise GC-75 (70-90)
GI-70(70-80); pre-intervention GC-76 (71-82) GI-79
(68-86); post-intervention GC-77 (71-84) GI 78 (73-83).

Regarding FEV1 two studies analyzed the outcome.
Grelich et al.28 demonstrated that during the time
interval between admission and hospital discharge
of patients with COPD exacerbation, FEV1 increased
significantly in both control groups: 37.9 ±17.41% to
43.23 ±22.8% p = 0.03; intervention 32.71 ± 13.18%
to 3.71 ± 13.89% p=0.04). Corroborating the study,
Brunner et.al 201630 demonstrated that FEV1 was
slightly improved in lung transplant patients, but with
no statistically significant difference (before WVB:
1.78±0.14 L; after: 2.04±0.18; p=0.26).
Six-minute walk test (6MWT)

Corroborating the previous study, Wollersheim et
al.31 demonstrated that the diastolic blood pressure
increased during the period of Physiotherapy
compared to the baseline p=0.014, which did not
occur during the WBV, the systolic pressure did not
differ significantly from the baseline in any of the
intervention times.

When evaluating the exercise capacity through the
6MWT, Greulich et al.28 explained that the main
outcome measure was the difference between
the 6-minute walk test groups (day of dischargeday of admission). In this mentioned study, the
6MWT significantly increased in the WBV, but not
in the control group (WBV: 167.9 ± 117.46m for
263.45 ±22124.13m; p<0.001 and CON: 203.79
± 126.11m for 198.67 ±101.37 m, p=0.001, and
p=0.001. The difference between the delta of both
groups was significant (control 6.13±81.65m vs. WBV
95.55±76.29m; p=0.007).

In contrast, the study Boeselt et al.29 used
predominantly pulmonary and cardiac patients
hospitalized in the intensive care unit, showed that
there was a slight and transient increase in diastolic
blood pressure in the first period (between the initial
value and the first minute) of the intervention WBVD
GC 0.33 (4.25).

Brunner et al.30 presented the significance of their
results in the 6MWT after completing the program
(before:132.3 ± 31.2 m; after: 255.5±43.3m; p<0.05),
the gain in the 6MWT was 132.2 ±20.0m.

Heart Rate (HR)
Regarding HR, two of the six articles analyzed the
outcome. In their study, Boeselt et al.29 demonstrated
a slight reversible increase in HR in a matter of
minutes (P=0.011) during WBV in patients admitted to
the ICU. No changes remained after the completion of
the intervention. The initial increase in HR was lower
in patients than controls, which may be due to the
influence of drugs that lower HR and blood pressure,
such as β-blockers and angiotensin-converting
enzyme (ACE) inhibitors. For both drugs, an influence
on HR variability.35 However, the study by Pahl et al.33
did not observe any change in the groups in the postexercise heart rate values compared to pre-exercise
and post-intervention compared to pre-intervention.

Spielmanns et al.32 observed that the WBV group
managed to increase the 6MWT by 105 (45.5-133.5)
m (P=0.001), the improvement between the groups
was significantly greater (P=0.001) compared to the
calisthenic training (15[-3 to 21]m, P=0.10).

Discussion
The present systematic review found that using wholebody vibration has shown significant improvement
concerning the functional part with 6MWT and
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pulmonary with FEV1, with a similar effect on other
outcomes. However, it did not show statistical
significance in HR and BP, being surely applicable in
hospitalized patients.

and duration of whole-body vibration and investigate
its possible long-term effects.

According to the 6MWT and FEV1 outcomes, one
study demonstrated that in COPD patients, the
6-minute walk test distance (MWD6) progressively
decreases over time, the 6MWT contributes to the
complete assessment of patients affected by the
disease36-38. This test can be applied to patients with
advanced heart failure who are being evaluated for
heart transplantation. Other studies have shown
that the 6MWT is valid and reproducible in patients
with heart failure, evidence that the test is a reliable
means of assessing functional capacity in such
patients.39,40 Researchers have also associated poorer
performance on the walk test in COPD patients with
low FEV1 values, dynamic hyperinflation, worse
disease prognosis (higher rates of exacerbations),
and mortality in these individuals.36,41,42

Conclusion
The use of whole-body vibration proved safe and
viable in hospitalized patients. The 6MWT and
FEV1 presented in all articles were significant.
However, there was no statistical difference in BP
and HR. Therefore, randomized clinical trials are
needed to investigate this therapy's efficacy and
adverse effects. Although positive effects have been
reported, we suggest further investigations with
controlled parameters and well-designed protocols
on a larger scale.
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In the outcomes that did not have statistical
significance HR and BP, an experiment conducted by
Robbins et al.43 showed a significant increase in blood
flow velocity without significant changes in heart
rate, blood pressure, or peripheral skin temperature.
The increase in muscle blood volume and blood flow
velocity after vibratory exercise was mainly attributed
to vibrations in reducing blood viscosity and increasing
its velocity through the arteries.44 These results are
similar to those found in the study by Boeselt et al.29,
which demonstrated a slight increase in HR. These
findings indicate that WBV may represent a mild form
of exercise for the cardiovascular system.2
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The articles Boeselt et al.29 and Wollersheim et al.31
presented a high risk of bias, making it necessary to
present detailed information about the method used,
compromising the study's feasibility. If these biases
are not dealt with properly, they can have negative
repercussions, from the wrong decision-making
in health to incorporating new treatments and
technologies at the national level that could cause
more harm than good.45
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