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Abstract
Purpose  To identify the effects of whole body vibration (WBV) on health-related quality of life (HRQOL) in patients with 
chronic conditions.
Methods  Five databases (the Cochrane Library, PubMed, Medline, EBSCO, and Web of science) were searched (from 
inception until April 30, 2019) for original articles. All studies were randomized controlled trials reporting the effects of 
WBV on HRQOL. Two independent reviewers extracted trial data and assessed the risk of bias using the risk of bias tool 
recommended by the Cochrane Back Review Group.
Results  Of the 349 articles that were screened, 17 articles, including 763 participants with various chronic conditions, met 
the inclusion criteria. Six studies reported significant improvements in HRQOL. No evidence was observed to suggest that 
WBV was more effective than other types of exercises. The study participants, exercise protocols, HRQOL instruments, 
study duration, and frequency as well as amplitude of WBV varied across the studies. Meta-analysis was not conducted due 
to the heterogeneity of study designs and outcome measures.
Conclusions  This study has demonstrated that WBV may improve HRQOL in patients with chronic conditions. However, 
the evidence was not strong enough to warrant recommendation and thus further high-quality studies with larger sample 
sizes and longer intervention durations are needed.
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Introduction

Whole body vibration (WBV) is a type of training that 
involves the application of a vibratory stimulus to the entire 
body with the help of a vibration platform [1–3]. During 
WBV, various exercises can be performed while standing on 
a platform from which forces with varying frequencies and 

amplitudes can be transferred into separate body parts using 
precise joint angles [3, 4]. In recent years, WBV has been 
widely promoted and has demonstrated favorable outcomes 
in the rehabilitation of various populations with chronic 
conditions.

Numerous studies have examined the effects of WBV on 
muscle strength, balance ability, mobility, pain, lung func-
tion, cognitive performance, vasodilatory capacity, and 
daily activities [1, 4–13]. Previous reviews have reported a 
positive effect of WBV in older adults, patients with fibro-
myalgia, chronic obstructive pulmonary disease (COPD), 
diabetes, osteoarthritis, stroke, spinal cord injury, or cerebral 
palsy [1, 5, 11, 13–23]. The mechanisms of WBV may be 
related to certain effects of vibration, such as stimulation 
of subcutaneous proprioceptors, muscle spindles that cause 
muscle contraction, and Golgi tendon organs that improve 
tonic and antagonist vibration reflexes [13, 22, 24].

Chronic conditions in patients usually impact health-
related quality of life (HRQOL), which are associated with 
symptoms such as impaired physical and cognitive function, 
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fatigue, pain, sleep disorders, and depression [25–30]. To 
our knowledge, there is a lack of evidence demonstrating the 
effects of WBV on HRQOL. Therefore, a systematic review 
was conducted to summarize and evaluate randomized con-
trolled trials (RCTs) that examined the effects of WBV on 
HRQOL in patients with chronic conditions.

Methods

Protocol and registration

The review was conducted and reported in accordance with 
the Preferred Reporting Items for Systematic Reviews and 
Meta Analyses (PRISMA) guidelines. The protocol was not 
registered prior to conducting the review.

Search strategy

Five databases (the Cochrane Library, PubMed, Medline, 
EBSCO, and Web of science) were searched (from incep-
tion until April 30, 2019) for original articles. The following 
keywords were used for the search strategy of our review: 
(“whole body vibration” or “WBV” or “vibration”) and 
(“quality of life” or “heath-related quality of life” or “life 
quality’’). The search was limited to studies performed on 
human subjects and publications in English. Reference lists 
of all potentially relevant articles and other reviews in the 
field were reviewed to identify any studies that were missed 
in the electronic database search.

Eligibility criteria

The following conditions had to be met in order to include 
a study in this review:

(1)	 Types of studies: randomized controlled trials (RCTs) 
reported in a full paper article were eligible. Observa-
tional and other types of studies were excluded in this 
review.

(2)	 Types of participants: studies including adults (18 years 
of age and older) with chronic conditions were eligible. 
Chronic conditions were defined as generally progres-
sive long-term medical conditions, commonly includ-
ing heart and lung diseases, diabetes, cancers, and 
stroke.

(3)	 Types of interventions: interventions using WBV that 
clearly described the exercise training were eligible.

(4)	 Types of outcome measures: studies in which HRQOL 
was assessed as a primary or secondary outcome were 
eligible. Acceptable outcome measures were validated 
measures, e.g., the Short Form 36 Health Survey (SF-
36).

Data extraction and quality assessment

For each included trial, two different reviewers indepen-
dently extracted all relevant data and trial quality infor-
mation. The quality of each trial was appraised using The 
Cochrane Collaboration’s “Risk of bias” tool. We omitted 
the domain that assessed the blinding of participants, as we 
were of the opinion that this domain is related to the nature 
of the intervention and not the quality of the study. All the 
data were checked by a third reviewer and any discrepancies 
were discussed until consensus was achieved.

Results

Description of included studies

A total of 349 articles were initially identified from the data-
base searches, among which 38 articles were candidates. 
After duplicate removal and title and abstract screening, 
a total of 17 articles met the inclusion criteria and were 
included (Fig. 1). The characteristics of the articles are sum-
marized in Table 1. The studies were conducted in Germany 
(n = 4), Spain (n = 3), Brazil (n = 3), China (n = 3), Belgium 
(n = 2), and Iran (n = 2). A total of 763 participants met the 

Records iden�fied through 
database searching

(n=712)

Records screened by �tle and 
abstract
(n=339)

Duplicated records
removed
(n=373)

Full-text ar�cles assessed 
for eligibility

(n=71)

Records excluded
(n=268)

Studies included 
(n=17)

Full-text ar�cles excluded:
Not relevant outcome(n = 3 )

Not relevant popula�on(n = 12 )
Not RCT(n =6 )

Records iden�fied through 
database searching

(n=349)

Records screened by �tle and 
abstract
(n=240)

Duplicated records
removed
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Fig. 1   Flow chart of the study selection process for this review
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inclusion criteria in the included studies. Sample size per 
RCT ranged between 11 and 99 participants. The mean age 
of participants ranged between 37 and 79 years, excluding 
one study that did not report mean age [31]. The male-to-
female ratio was approximately 5:6, although it was not 
always clearly reported.

The duration of WBV was 3–24 weeks, excluding one 
study that did not specify [32]. During intervention, the par-
ticipants either stood or performed exercises on a side-alter-
nating vibration platform. The frequency ranged between 2 
and 35 Hz, and the amplitude ranged between 1 and 20 mm. 
The instruments used to measure HRQOL varied across 
studies. Nine studies reported that no severe adverse events 
had been observed in the WBV group [32–40]. One study 
stated that one participant reported mild knee pain and five 
reported fatigue in the WBV group [41]. One study stated 
that two participants reported mild knee pain in the WBV 
group [42].

Because of the heterogeneity of study designs and out-
come measures, a meta-analysis was not feasible. We cat-
egorized all included articles into clinical domains and sum-
marized information from each study, including the detailed 
interventions of WBV, participant information, and quality-
of-life outcome measures (Table 1).

Respiratory disease

Seven studies investigated respiratory disease [32–38], 
including COPD (five studies) [32–36], respiratory cancer 
(one study) [37], and pulmonary arterial hypertension (one 
study) [38]. WBV was used as an additional therapy com-
bined with a conventional approach in four studies [32–34, 
37], whereas WBV was performed alone in three studies [35, 
36, 38]. Two studies demonstrated statistical differences in 
HRQOL between groups [36, 38].

Five RCTs with a total of 222 participants reported effects 
of WBV on patients with COPD [32–36]. These studies used 
the Chronic Respiratory Questionnaire, Saint George’s Qual-
ity-of-Life Questionnaire, and COPD assessment test, which 
were designed to measure respiratory disease-related qual-
ity of life. Three studies performed WBV as an additional 
exercise in the experimental group [32–34]. Two studies 
involved exercise on the WBV platform [33, 34], and three 
studies involved participants that stood on bent knees on the 
WBV platform during intervention [32, 35, 36]. The fre-
quency of WBV ranged from 2 to 3 times per week, except 
one study in which the time interval was between hospital 
admission and discharge [32]. Squat exercise, physiotherapy, 
resistance training, calisthenics training, and control were 
conducted in the control groups. Four studies found a slight 
improvement of HRQOL in the WBV group [32–34, 36], 
but only one study showed statistically significant differ-
ences [36].Ta
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One study conducted a three-armed study to investigate 
the effects of 12-week WBV performed in addition to aer-
obic training in patients with radically treated respiratory 
cancer, compared to aerobic and resistance training alone or 
control [37]. Participants in the WBV group were instructed 
to perform specific exercises on the platform. The European 
Organisation for Research and Treatment of Cancer Quality-
of-Life Cancer Questionnaire was used to measure HRQOL. 
Both exercise groups exhibited improved HRQOL, but no 
significant differences were found when compared with the 
control.

Gerhardt et al. evaluated the effectiveness of four-week 
WBV in patients with pulmonary arterial hypertension [38]. 
The SF-36 and Living with Pulmonary Hypertension sur-
veys were used. The results demonstrated that WBV sub-
stantially improved HRQOL and physical performance com-
pared to the control group.

Musculoskeletal disease

Four studies with a total of 196 patients evaluated the effec-
tiveness of WBV in musculoskeletal diseases [39, 43–45], 
including knee osteoarthritis (two studies) [39, 43] and fibro-
myalgia (two studies) [44, 45]. Three studies demonstrated 
that WBV significantly improved all or partial domains of 
HRQOL [39, 44, 45].

One RCT assessed the effects of WBV associated with 
quadriceps resistance exercises versus quadriceps resist-
ance exercises alone in patients with osteoarthritis [39]. 
Participants were instructed to stand on the platform with 
bent knees in the WBV group during intervention. SF-36 
was used to measure life quality. WBV together with 
quadriceps resistance exercises demonstrated significantly 
greater improvement in HRQOL and physical functions. 
Another study investigated the effects of WBV associated 
with strengthening training versus strengthening train-
ing alone in patients with osteoarthritis [43]. The Western 
Ontario and McMaster Universities Osteoarthritis Index was 
used to measure HRQOL and demonstrated no significant 
differences.

Two studies evaluated the effects of WBV on female 
patients with fibromyalgia [44, 45]. One study compared 
a 12-week course of WBV to a control group [44] and the 
HRQOL was assessed using the Fibromyalgia Impact Ques-
tionnaire (FIQ) and 15D instrument of HRQOL (15D). The 
results revealed that WBV therapy was associated with 
improvements in FIQ scores but not in the 15D question-
naire. Another RCT conducted a three-armed study to 
investigate the effectiveness of 6-week WBV together with 
aerobic training, compared to aerobic training alone or con-
trol [45]. HRQOL was assessed using FIQ and the pain and 
fatigue scores were significantly reduced from baseline in 
the WBV group, but not in the other two groups.

Neurological diseases

Four studies evaluated the effectiveness of WBV for patients 
with stroke [41], dementia [42], and multiple sclerosis [40, 
46]. None of the studies showed any statistical differences 
in HRQOL between groups.

One study investigated the effects of different WBV 
intensities in individuals with stroke [41]. There were three 
groups: low-intensity WBV, high-intensity WBV, and con-
trol group. The two WBV groups performed leg exercises 
on a WBV platform following the same exercise protocol 
but with different frequencies, repetitions, and durations, 
whereas in the control group, participants were performing 
the same exercises on the platform but WBV was not deliv-
ered. The HRQOL results were not significant.

One study evaluated the effects of WBV in addition to a 
routine activity program that included exercise and group 
activities among community-dwelling individuals with mild 
or moderate dementia, compared with the routine program 
alone [42]. Participants performed static and dynamic semi-
squats in the WBV group. The HRQOL results were not 
significant.

Two studies evaluated the effects of WBV in patients 
with multiple sclerosis [40, 46]. One study compared the 
effects of exercise on a WBV platform, exercise on a Bal-
ance trainer, and control [40]. The other study compared the 
effects of low-intensity exercise on a WBV platform versus 
control [46]. Neither study demonstrated any significant dif-
ferences in HRQOL.

Urological diseases

One study assessed the efficacy of WBV on hemodialysis in 
the interdialytic period in patients with chronic kidney dis-
ease, compared with sham exercise [47]. The results showed 
no significant differences between groups.

Metabolic diseases

A three-armed study was conducted to evaluate the effects 
of WBV in metabolic syndrome patients [31]. The WBV 
groups that were treated with WBV once or twice per week 
exhibited statistical differences compared to the control 
group.

Synthesis of results

Seven studies [36–38, 40, 44–46] compared WBV with 
non-intervention groups and four of them [36, 38, 44, 45] 
reported statistically significant differences in HRQOL. 
Thirteen studies [31–35, 37, 39–43, 45, 47] compared 
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WBV with alternative intervention groups and three of 
them [31, 39, 45] reported statistically significant differ-
ences in HRQOL.

Risk of bias in the included studies

The risk of bias in the included studies was assessed and 
found to be unclear or low (Table 2). All but five studies 
[31, 33, 38, 45, 46] were assessed as exhibiting a low 
risk of random sequence generation bias. Nine studies 
did not describe allocation concealment [31, 33, 35, 38, 
40, 42, 44–46]. Blinding of participants and personnel 
was challenging due to the nature of the intervention, and 
thus was not evaluated. Outcome assessors were blinded 
in eight studies [32, 36, 39–42, 44, 47]. All but one study 
[36] were assessed as exhibiting a low risk of incomplete 
outcome data bias due to low dropout rate, and reasons 
for exclusions were reported or a sensitivity analysis was 
conducted. Common reasons for dropouts included ill-
ness, lack of transportation, lack of motivation, lack of 
time, deterioration, or death. These reasons were similar 
in all the studies. All of the studies lacked information 
to assess selective reporting bias and none of the studies 
were assessed for other risks of bias.

Discussion

Physical activity is important as it prevents or slows down 
functional and psychological deterioration and impacts 
HRQOL [48–50]. Previous reviews of the effects of WBV 
on HRQOL have revealed inconsistencies. One review sug-
gested WBV could improve the HRQOL in the elderly [51], 
whereas one study demonstrated no clinically important 
effects of WBV on the HRQOL in women with fibromy-
algia [52]. The main goal of this study was to summarize 
and evaluate RCTs that investigated the effect of WBV on 
HRQOL in patients with chronic conditions.

This systematic review included 17 studies, of which 12 
[31–34, 36–39, 41, 43–45] found significant differences 
within groups from the pre- to the post-test, but only six 
studies [31, 36, 38, 39, 44, 45] demonstrated significant dif-
ferences in improving total or partial dimensions of HRQOL 
between groups. Among these six studies reporting sig-
nificant differences, four studies [36, 38, 44, 45] compared 
WBV with a non-intervention group and three studies [31, 
39, 45] compared WBV with an alternative intervention 
group. From all the included studies, 13 studies [31–35, 37, 
39–43, 45, 47] compared WBV with other forms of exer-
cise. Seven studies [36–38, 40, 44–46] compared WBV with 
a non-intervention group. Therefore, the pooled results of 
our review suggest that WBV might have positive effects on 
HRQOL in patients with chronic conditions when compared 

Table 2   The risk of bias assessment of the included studies using the Cochrane risk of bias tool

Study Bias

Random 
sequence 
generation

Allocation 
conceal-
ment

Blinding of 
participants and 
personnel

Blinding of 
outcome assess-
ment

Incomplete 
outcome 
data

Selective reporting Other 
sources of 
bias

Gloeck et al. [33] Unclear Unclear – Unclear Low Unclear Low
Greulich et al. [32] Low Low – Low Low Unclear Low
Salhi et al. [34] Low Low – Unclear Low Unclear Low
Spielmanns et al. [35] Low Unclear – Unclear Low Unclear Low
Braz Júnior et al. [36] Low Low – Low High Unclear Low
Salhi et al. [37] Low Low – Unclear Low Unclear Low
Gerhardt et al. [38] Unclear Unclear – Unclear Low Unclear Low
Wang et al. [39] Low Low – Low Low Unclear Low
Bokaeian et al. [43] Low Low – Unclear Low Unclear Low
Olivares et al. [44] Low Unclear – Low Low Unclear Low
Alentorn-Geli et al. [45] Unclear Unclear – Unclear Low Unclear Low
Liao et al. [41] Low Low – Low Low Unclear Low
Lam et al. [42] Low Unclear – Low Low Unclear Low
Escudero-Uribe et al. [40] Low Unclear – Low Low Unclear Low
Ebrahimi et al. [46] Unclear Unclear – Unclear Unclear Unclear Low
Fuzari et al. [47] Low Low – Low Low Unclear Low
Carvalho-Lima et al. [31] Unclear Unclear – Unclear Low Unclear Low
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with a blank control, but has no additional value when com-
pared with other forms of exercise interventions.

These inconsistencies might be the result of the large 
variability of the included studies. The instruments to 
assess HRQOL varied, as both generic- and disease-specific 
instruments were used to measure different dimensions of 
HRQOL. In addition, different chronic conditions can cause 
complex changes in physical performance, mental state, and 
lifestyle, thus contributing differently to HRQOL [50]. Pre-
vious reviews have demonstrated positive impacts of WBV 
on HRQOL [13, 52]. Therefore, the heterogeneity of our 
study might have impacted our results, as it questions the 
validity of comparing such different studies.

The HRQOL of patients with chronic diseases is related 
to their physical and psychological conditions [53–55]. 
Among the six studies [31, 36, 38, 39, 44, 45] reporting 
significant differences in HRQOL, three studies [36, 38, 
39] found significant improvements in physical outcomes 
in WBV groups, whereas the other three studies [31, 44, 
45] did not report physical outcomes. The results showed 
that WBV might improve HRQOL by improving physical 
function. On the other hand, five studies [32, 35, 40, 43, 46] 
demonstrated that WBV improved physical outcomes, but 
not HRQOL. One explanation is that the improvements in 
physical functions were not sufficient to improve HRQOL. 
Another possible explanation is that WBV has insufficient 
effects on a patient’s mental quality of life. None of the 
included studies reported psychological outcomes. There-
fore, future studies should investigate the effectiveness 
of WBV on the psychological well-being of patients with 
chronic diseases.

The dropout rates were similar between WBV and control 
groups. In the WBV and control groups, the dropout rates 
ranged from 0 to 27% and 0 to 23%, respectively. There was 
no indication that the dropout rate was related to the inter-
vention or study duration. The adherence rates were reported 
in five included studies [34, 36, 40, 42, 45] and ranged 
between 67 and 100%. Among these five studies, two studies 
found significant differences between groups in HRQOL and 
reported 93–100% adherence rates. Therefore, participants 
with higher adherences might exhibit better results. Nev-
ertheless, the evidence was insufficient to demonstrate the 
effects of attrition and adherence on intervention outcomes. 
Engaging in exercise training was an important factor that 
affected exercise training effects [50]. Further studies are 
needed to identify the factors associated with attrition and 
adherence of participants during WBV intervention.

There are currently no guidelines for WBV training. 
WBV was performed alone or together with other exercises 
in the included studies. During WBV training, participants 
were instructed to stand with their knees bent or to exer-
cise on the WBV platform, and WBV was delivered with 
various frequencies and amplitudes. However, there was no 

evidence that either approach was more effective in improv-
ing HRQOL. Future research needs to compare the effects of 
different protocols of WBV training, such as different exer-
cise intensities, exercise frequency, and vibration frequency. 
Furthermore, only one study performed a 24-week WBV 
intervention [39]. The durations of WBV were no more than 
12 weeks in the other included studies. Additional studies 
are needed to investigate the potential benefits of prolonged 
time durations of WBV, which might lead to more significant 
results.

In all the included studies, WBV was performed under 
supervision in center-based settings. Findings have sup-
ported WBV as a safe and effective intervention for patients 
with various chronic conditions. However, on the other hand, 
there is a lack of evidence focusing on home-based WBV. 
Previous studies found that home-based exercise exhibits 
equal effects on improving HRQOL compared with center-
based exercise [56, 57]. With no restrictions regarding trans-
portation, cost, or time, home-based exercise may improve 
adherence rates and therefore effectiveness. Future studies 
need to evaluate the effectiveness and safety of WBV under 
low levels of supervision.

There are several limitations of this systematic review. 
First, most of the included studies consisted of relatively 
small sample sizes. Studies with limited sample sizes are at 
risk of being underpowered and may result in less reliabil-
ity [50]. Second, the included studies contain methodologi-
cal limitations that may limit their conclusions. Due to the 
nature of the intervention, blinding participants and inter-
ventionists was not possible. We assessed the individual risk 
of bias of most of the included trials as unclear or low. Third, 
meta-analysis was not performed due to the heterogeneity 
between the included studies.

Conclusion

This systematic review evaluated the effects of WBV on 
HRQOL in patients with chronic conditions. Our findings 
demonstrated that four out of seven RCTs showed significant 
improvements in HRQOL when comparing WBV with a 
non-intervention group, and three out of 13 RCTs showed 
significant improvements in HRQOL when comparing WBV 
with an alternative intervention group. Overall, WBV may 
improve HRQOL in patients with chronic conditions. How-
ever, the evidence is not strong enough to warrant recom-
mendation. Further studies should use well-designed RCTs 
with larger sample sizes, longer intervention durations, dif-
ferent exercise intensities, different WBV protocols, and dif-
ferent settings (f.e. at home) with the goal to develop WBV 
training guidelines.
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