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Introduction 
 
The menopause is the permanent cessation of 
menstruation, around 50 yr of age, due to loss of 

ovarian follicular function. Clinically, menopause 
is diagnosed after 12 months of amenorrhea, so 

Abstract 
Background: Menopause is a natural phase in a woman's aging process. Menopause leads to the decrease of 
the estrogen levels, and in consequence the functionality worsening. Physical exercise can improve the function-
ality of postmenopausal woman. This review aimed to assess the effect of whole-body vibration exercise 
(WBVE) on the functionality of postmenopausal women.  
Methods: PRISMA guideline were used. Only English language were considered. Searches were conducted 
using relevant keywords for papers prior to Sep 16th, 2021, in Embase, Pubmed, The Cochrane Library, PED-
ro, SPORTDiscus, Scopus, Web of Science and CINAHL databases.  
Results: Eight articles were selected to be in this systematic review. The mean score of methodological quality 
was moderate, the risk of bias was low for two studies, high for four studies, and unclear for two studies. The 
level of evidence of the studies was II. Improvements on muscle strength, jump, balance and maximum trunk 
flexion strength in the post menopause woman were reported.  
Conclusion: This systematic review demonstrated the functionality increase in postmenopausal women 
through WBVE. WBVE has been recommended as a non-pharmacological option relevant to postmenopausal 
management, helping to control the decline in bone density and symptoms related to osteoporosis and sarcope-
nia. However, further studies are needed to reinforce these findings.  
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the time of the final menses is determined retro-
spectively. During this transitional period, wom-
en experience quite a lot of physical, psychologi-
cal, and social symptoms (1-3).  
Genitourinary symptoms (4) are common, such 
as vaginal dryness that contributed to pain during 
intercourse and urinary incontinence that is seen 
as a normal consequence of aging (5). Women 
are believed to experience an increase in depres-
sion and anxiety during this transformation peri-
od. Likewise, problems of memory and cognition 
are reported (6). Social symptoms such as hot 
flashes and mood swings that can last for years 
are most common at this time (7). 
Positive attitudes toward menopause can im-
prove women's quality of life and reduce the se-
verity of menopausal symptoms (8), as healthier 
dietary habits and regular exercise (9). The con-
cern with promoting a healthier life during men-
opause is even more relevant when considering 
that this event as a specific cardiovascular disease 
risk factor for women (10). 
The menstrual cycle does not normally stop at 
once (11). Climacteric is a term used to refer to 
this period of transition, close to menopause, 
where ovarian function begins to fail and conse-
quently decreases. This influences the woman's 
life by decreasing fertility and the consequences 
of the occurrence of chronic estrogen deficiency 
(12). The duration of the climacteric varies differ-
ently among women. The secretion of ovarian 
hormones estrogen and progesterone ends with 
menopause (13). 
The estrogen deficiency could be related to the 
decrease in muscle mass and muscle strength (14) 
and consequently, there is a risk of falls and frac-
tures in postmenopausal women, which com-
promises functional performance and quality of 
life, once muscle strength plays an important role 
in these two aspects (15). 
Physical exercises, nutrition and hormone re-
placement are considered important contributors 
to muscle mass, strength, and quality of life (16), 
being recommended physical exercises based on 
balance and strength exercises, performed with 
simple and readily available equipment, for the 

management of postmenopausal osteoporosis 
(16-18), and favouring a better quality of life (19). 
Due to the increased risk of falls, a safe physical 
activity is an additional concern in the manage-
ment of patients (20,21). In this context, whole-
body vibration exercise (WBVE) has been sug-
gested. WBVE occurs when mechanical vibra-
tions are transmitted to the patient's body, that is 
in contact with the base of a vibrating platform 
(VP) turned on (22). This intervention is safety 
when appropriate parameters are used, such as 
frequency (F), amplitude (A), peak-to-peak dis-
tance (D) and peak acceleration (23). 
WBVE is a relevant non-pharmacological option 
recommended for the management of postmen-
opausal women (24) and can be used in counter-
acting the loss of muscle mass (25). For Fratini, 
Bonci, and Bull (26), the WBVE can reduce the 
decline in bone density in postmenopausal wom-
en and can potentially be used to reduce some 
symptoms of aging, such as osteoporosis and sar-
copenia. Therefore, this systematic review as-
sessed the effects of WBVE on the functionality 
of postmenopausal women. 
 

Methods 

  
Protocol and Registration 
This systematic review followed the Preferred 
Reporting Items for Systematic review and Meta-
Analysis Protocols (PRISMA) guidelines (27) and 
was registered in the International Prospective 
Registry of Systematic Reviews (PROSPERO), 
CRD42021223727 (28). 
 
Operational definitions 
Mechanical vibration produced in a VP is a me-
chanical stimulus characterized by an oscillatory 
motion, sinusoidal, deterministic. VP delivers 
mechanical vibration to the whole body by means 
of oscillating plates using two main different sys-
tems: (a) reciprocating vertical displacements on 
the left and right side of a fulcrum (alternating); 
(b) the whole plate oscillating uniformly up and 
down (vertical) (22,29,30). 
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Considering the numerous combinations of A 
(amplitude) and F (frequency), it is possible to 
have a wide variety of WBVE protocols that can 
be used on human beings. However, not only the 
optimal A (amplitude) and F (frequency) need to 
be identified but also the level of muscle activa-
tion that would benefit more from vibration 
stimulation. 
 
Research Question  
The strategy PICOS was built for this systematic 
review: (P)= postmenopausal women; 
(I)=WBVE; (C)=control group or any type of 
comparison; (O)=functionality; (S)=randomized 
controlled trial (RCT), aiming to answer the ques-
tion: What are the benefits of WBVE on func-
tionality in postmenopausal women? 
 
Search strategy 
Three independently reviewers (EOGA, ACGS, 
and BBMO) assessed the EMBASE, PubMed; 
The Cochrane Library; Physiotherapy Evidence 
Database (PEDro); SPORTDiscuss; Scopus; 
Web of Science and Cumulative index to nursing 
and allied health literature (CINAHL) databases. 
Searches were conducted using relevant keywords 
for papers prior to September 16th, 2021, using 
the following search strategy: ((postmenopausal 
women) OR (postmenopause) OR (postmeno-
pausal) AND (whole body vibration) OR (whole-
body vibration OR vibration) AND (functionali-
ty) OR (function) OR (functional capacity) OR 
(functional performance) OR (physical functional 
performance) OR (physical performance)). 
As Inclusion criteria were determined random-
ized clinical trials (RCTs), presenting functionality 
as the main outcome, published in English. The 
publications were considered ineligible if they 
met the following criteria: (i) replies, editorials, 
letters, abstracts, reviews, book or short commu-
nications; (ii) non-RCTs; (iii) pharmacological 
interventions used as a comparator; (iv) studies 
with non-postmenopausal women; (v) studies 
which uses an exercise modality other than 
WBVE, and (vi) conducted with the animal. 

Two independently reviewers exported all the 
publications found on the databases to an Excel 
spreadsheet, manually removed the duplicated 
studies, and applied the eligibility criteria for the 
inclusion in this systematic review. The disagree-
ments were solved by a third reviewer. 
 
Data Extraction and Synthesis  
Data were extracted by two independently re-
viewers and disagreements were solved by a third 
reviewer. The data were recorded on a excel 
spreadsheet and after presented as tables, describ-
ing: (i) author and year of the publication; (ii) aim 
of the studies; (iii) characteristics of the partici-
pants (sample size and age), and characteristics of 
the groups (iv) physical function assessment (v) 
WBVE programs, (vi) Level of evidence (LE) 
(National Health and Medical Research Council – 
NHMRC) (31) and methodological quality using 
the PEDro scale (32,33) and (vii) physical func-
tion outcomes. 
 
Methodological quality, LE and risk of bias 
The methodological quality was assessed using 
the PEDro scale, that consists of ten items estab-
lished by “expert consensus” and uses a score 
from 0 to 10 to define quality (32,33). The studies 
were classified as ‘high’ methodological quality 
(≥7); ‘fair’ methodological quality (5-6) and ‘poor’ 
methodological quality (≤4).  
NHMRC hierarchy of evidence was used to as-
sess the LE for each of the publications included, 
as defined in Table 1. The risk of bias was evalu-
ated using the Cochrane Collaboration's tool (34) 
to classify each domain as low risk, unclear risk 
and high risk of bias, each judgement was repre-
sented, respectively, by the colors green, yellow 
and red.   
The methodological quality, LE and risk of bias 
were appraised by two reviewers (EOGA and 
EMM) blinded to each other decisions, and a 
third reviewer (ACGS) was consulted when there 
were any disagreements. 
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Table 1: Level of Evidence - National Health and Medical Research Council Hierarchy of Evidence (NHMRC) 
 

LE Definition 
I The systematic review of level II studies. 
II Randomized controlled trial. 
III-1 The pseudo-randomized controlled trial (alternate allocation, as a crossover study 

or some other similar method). 
III – 2 The comparative study with concurrent controls (non-randomized experimental 

trial, cohort study, case control study, interrupted time series with a control group. 
III – 3 The comparative study without concurrent control (historical control, two or 

more single arm study, interrupted time series without a parallel control group. 
IV The case series with either post-test or pretest/post-test outcomes. 

 

Results 

 
Initially 193 records were identified through da-
tabase searching. After removing the duplicated 
studies, 84 records remained, and 8 articles met 
the criteria to be included in this systematic re-

view. Overall, 1.095 postmenopausal women 
were included with a mean age of 74.2 ± 7.66 yr 
in the eight selected studies (Fig. 1). 

  

 
Fig. 1: PRISMA flowchart of the records selection process 
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The characteristics of the individuals (sample size 
and age) and characteristics of the groups, 
WBVE protocols and parameters, assessments 

and outcomes, methodological quality, and LE, 
of each study included in this systematic review 
are summarized in Table 2. 

 
Table 2: Description of the characteristics of the selected studies 

 
Au-
thor/year 

Aim Sample Size 
– N 

Age – Mean 
± SD 

Groups 

Functionality as-
sessment 

WBV protocol Frequency 
peak-to-peak 
displacement 

apeak 

NHMRC 
PEDro 
score 

Functionality out-
comes 

Roelants et 
al., 2004 
(35) 

To investigate the 
effects of 24 wk of 
WBVE on knee-

extension strength 
and speed of move-
ment and on coun-
termovement jump 

performance. 

N: 89 
Age: WBVE 
(64.6 ± 0.7 

yr), Re-
sistance (63.9 

±0.8 yr), 
Control (64.2 

±0.6 yr) 
Groups: 
WBVE, 

resistance 
and control. 

Isometric and dynamic 
strength of Knee 

extensors and speed of 
movement (dynamom-

eter) 
Countermovement 
jump performance. 

VP – vertical 
Thrice a week 

for 24 wk 
Up to 30 min 

including warm-
up and cool-

down. 
Static and dy-

namic exercises 
(high squat and 

deep squat, 
wide-stance 
squat, and 

lunge). 

F: 35 – 40 Hz 
D: 2.5 – 5.0 mm 

apeak: 2.28 – 
5.09g 

LE: II 
4/10 

(poor) 

Muscle strength and 
speed of movement of 

knee extensors and 
countermovement jump 
performance increased 

significantly. 

Beck and 
Norling, 
2010 (39) 

To determine and 
compare the effects 

of low-intensity 
WBVE versus high-
intensity WBVE on 
risk factors for hip 

fracture (bone 
strength parameters, 
muscle function and 

balance). 

N: 47 
Age: 71.5 ± 

9.0 yr 
Groups: 
Control, 

LWBV and 
HWBV 

Wall squat test 
Chair rise test 

Single leg stance test 
Tandem walk test 

Twice a week 
for 8 months 

LWBV: 
VP – Vertical 

15 min 
Stand-up posi-

tion 
 

HWBV: 
VP - Side alter-

nating 
2 bouts of 3 min 

and 1 min of 
rest 

Stand-up posi-
tion 

LWBV: 
F: 30 Hz 

D: not men-
tioned 

apeak: 0.3g 
 

HWBV: 
F: 12.5 

D= ~2mm 
apeak: ~1g 

LE – II 
6/10 (fair) 

No effects in muscle, or 
balance measures. 

Sañudo et 
al., 2010 
(40) 
 

To investigate the 
effectiveness of a 6 
wk of a traditional 
exercise program 

with supplementary 
WBVE in improving 
strength and health 

status in women with 
fibromyalgia 

N: 30 
Age: 59 ± 

7.90 yr 
Groups: 

WBVE + 
exercises and 

exercise 
group 

FIQ 
Maximal power output 

FI 

VP – Side alter-
nating 

Thrice a week 
for 6 wk 

3 bouts of 45s 
and 4 bouts of 

15s with 120s of 
rest 

Unilateral or 
bilateral static 

squats (knees in 
120˚) 

F:20 Hz 
D: 2–3mm 

apeak: not men-
tioned 

LE – II 
6/10 (fair) 

Significant improve-
ments in FIQ score. 
No significant differ-

ences in maximal power 
output or FI between 

groups. 

Klarner et 
al., 2011 
(36) 

To determine the 
effects of different 
types of WBVE on 
neuromuscular per-
formance and body 

composition. 

N: 108 
Age: 65.8 ± 

3.5 yr 
Groups: 
Control, 

vertical, and 
side-

alternating 

Muscular strength (leg 
and trunk flexion) 
Muscular power 

Thrice a week 
for one year 

VP: Vertical and 
side-alternating 
7 bouts of 90s 

with 40s of rest. 
Active exercises 
with one leg or 
both legs on the 

VP. 

Vertical Group: 
F: 35 Hz 

D: 1.7 mm 
apeak: ~8g 

 
Side-alternating 

Group: 
F: 12.5 Hz 
D: 12 mm 
apeak: ~8g 

LE – II 
8/10 
(high) 

Maximum leg strength 
and maximum trunk 

flexion strength signifi-
cantly increased in both 

vibration groups. 
Jumping ability im-

proved in both vibration 
groups but with no 

statistical significance. 
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Stolzenberg 
et al., 2013 
(41) 

To investigate the 
effect of resistive 

exercise with either 
WBVE or coordina-

tion/ balance training 
on neuromuscular 

function 

N: 60 
Age: WBVE 
(67.5 ± 3.8) 
and Balance 
(65.5 ±4.3) 

Groups: 
WBVE and 

Balance 

Countermovement 
jump 

Multiple 1-leg hopping 
Sit-to-stand test 

VP: side-
alternating 

2 bouts of 1.5 
min and 1 bout 
of 1 min with 1 

min of rest 
Semi-squat, 

active squat, and 
continuous 

stance 
 

F: 22-26 Hz 
D: 2-4 mm 

apeak: not men-
tioned 

LE – II 
5/10 (fair) 

Significant increases in 
jump power, peak force 
and acceleration were 

seen in the WBVE 
group. 

Hop force and accelera-
tion improved in both 
groups on the left leg 

and in the WBVE group 
only on the right leg. 
Hop power did not 

decrease in the WBVE 
group. 

Peak hop power de-
creased significantly in 

both groups. 
No significant differ-

ences were seen between 
groups in the STST. 

Leung et al., 
2014 (37) 

To investigate the 
long-term effects of 
low magnitude high-
frequency vibration 
on fall and fracture 

rates, muscle perfor-
mance and bone 

quality. 

N: 661 
Age: WBVE 
(74.5 ± 7.1 

yr) / Control: 
(71.3 ± 7.2 

yr) 
Groups: 

WBV and 
Control 

Balancing ability 
Quadriceps muscle 

strength 
SF-36(physical health 

component score) 

VP: vertical 
5 days/week for 

18 months 
20 min 

Stand-up posi-
tion 

F: 35 Hz 
D < 0.1 mm 

apeak: 0.3 g 

LE – II 
8/10 
(high) 

Significant improvement 
on the quadriceps mus-
cle strength and balanc-

ing ability. 
The change of SF-36 

(physical health compo-
nent score) was greater 
in the vibration group, 

with no statistical differ-
ence. 

Liphardt et 
al., 2015 
(43) 

To monitor changes 
in bone microarchi-

tecture and bone 
strength of the distal 

radius and tibia in 
osteopenic women 

N: 42 
Age: WBVE 
(58.5±3.3 yr) 
and Control 
(59.1±4.6) 
Groups: 

WBVE and 
Control 

Maximal isometric 
knee extension torque 
Isometric strength of 

the hand 
Static postural stability 

tests 

VP – side alter-
nating 
11 ses-

sions/month for 
12 months 

10 bouts of1 
min and 1 min 

of rest 
30-degree knee 
flexion angle 

position 

F: 20 Hz 
D: 2-3 mm 

apeak: not men-
tioned 

LE – II 
6/10 (fair) 

No detected benefits for 
muscle strength or 

balance performance. 

Sen et al., 
2020 (38) 

To prevent bone loss, 
reduce the fall risk, 

increase the HRQoL, 
and reduce the de-
pressive symptoms 
by administering 
different exercise 

programs. 

N: 58 
Age: WBVE 
(55.0 ± 4.6 
yr), high-

impact train-
ing (53.1 ± 
4.4 yr), con-
trol (54.5 ± 

6.0 yr) 
Groups: 

WBVE, high-
impact train-

ing and 
control. 

TUG test VP – side alter-
nating 

Thrice a week 
for 24 wk 

One bout of 
30s, 3 bouts of 
45s and 3 bouts 
of 60s with 60s 

of rest 
5 static positions 

F: 30–40 Hz 
D:2-4mm 

apeak: 3.6 to 9.8g 
 

LE – 2 
5/10 (fair) 

WBVE and high impact 
exercises provided a 

significant improvement 
in the TUG test scores 
when compared to the 

control group, however, 
no significant differ-
ences were observed 

between the exercise’s 
modalities. 

Abbreviations: SD – standard deviation; WBVE – whole body vibration exercise; apeak – peak acceleration; NHMRC –National Health and 
Medical Research Council; PEDro score – (a) ‘high’ methodological quality ≥7, (b) ‘fair’ methodological quality = 5 or 6, (c) ‘poor’ methodo-
logical quality ≤4; VP – vibrating platform; F – frequency; D – peak-to-peak displacement; LE – level of evidence; LWBV – low-intensity 
whole-body vibration; HWBV – high intensity whole-body vibration; FIQ – fibromyalgia impact questionnaire; FI – fatigue index; FTSTS test 
– five times sit to stand test; SF-36 –36 Item short form health survey; HRQoL – health-related quality of life; TUG – Timed up and go test 

 
The mean score of the methodological quality 
used in this systematic review, according to the 
PEDro scale, was six points, it was considered 
moderate (Table 2). One study (35) obtained a 
score of 4 and was classified as fair and three 
studies (36-38) obtained a score of 8, being con-

sidered as high quality. The LE of this systematic 
review was considered II, as all the eight (35-42) 
articles were classified as RCT.  
The risk of bias of included studies was assessed 
with the Cochrane risk of bias tool. Two articles 
(39,40) were considered low risk of bias, three 
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articles (36-38) were classified as high risk of bias, 
and two articles (41,42) were considered unclear 

risk of bias (Fig. 2). 

 
 

 
Fig. 2: Summary indicating the risk of bias of each domain in each study 

(Green for low risk of bias, yellow for unclear risk of bias and red for high risk of bias) 

 
All the eight studies were designed as RCT with 
the women in stand-up position. The protocols 
presented dynamic exercises such as: high squat 
and deep squat, wide-stance squat, and lunge 
(35), unilateral or bilateral static squats (40), ac-
tive exercises with one leg or both legs on the VP 
(36), semi-squat, active squat, and continuous 
stance (41). Moreover, protocols static exercises 
such as: 30-degree knee flexion angle position 
(42), 5 static positions (38), stand-up static posi-
tion (39). 
 
WBVE Protocols 
The intervention proposed through the WBVE 
protocols in the studies varied in duration, in 
training frequency, session duration, number of 
repetitions, biomechanical parameters, type of 
vibration (vertical and site alternating), modality 
of exercises included (static or static and dynam-

ic), and number of exercises per session. Patients 
were standing in all studies, in position squat or 
semi squat.  
The timing of implementation of the WBVE pro-
tocol also greatly varied between studies. The 
studies presented protocols with sessions 2 times 
a week (39-42), 3 times a week (35,38,42) and 5 
times a week (37). These sessions ranged from 6 
wk (36,40), 24 wk (35,38), 8 months (39), 9 
months (41), 12 months (42) and 18 months (37). 
Several outcomes were assessed in these select 
studies: muscle strength (35-37,42); muscle per-
formance (38,39); speed of movement (35); bal-
ance performance (37,39,42); jump performance 
(35,36,41); maximum trunk flexion strength (36); 
high impact exercises (38). 
The studies demonstrated several effects of 
WBVE intervention: the increase of muscle 

 

 

Figure 2 - Summary indicating the risk of bias of each domain in each study.  

Green for low risk of bias, yellow for unclear risk of bias and red for high risk of bias. 
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strength (35-38) and knee extensor strength (35-
38,41); maximum trunk flexion strength (36).  
The isometric maximum strength of the trunk 
flexors and extensors were used with the 
SCHNELL M3 system (SCHNELL Train-
ingsgeräte GmbH, Peutenhausen, Germany). 
Rehn et al. (43) verified muscle performance 
through the wall squat and chair rise tests and 
observed that there is moderate to strong evi-
dence that long-term WBVE improves lower 
limb muscle performance in older cohorts. 
Sanudo et al. (40), investigated the effectiveness 
of supplementary WBVE in improving strength 
and health status in women with fibromyalgia 
through Fibromyalgia Impact Questionnaire 
(FIQ) to assess functional capacity and the SF-36 
to assess quality of life. A 5% improvement from 
baseline in total FIQ score was observed in the 
exercise groups (P≤0.05) and was accompanied 
by reductions in SF36 scores of 9.8% (P<0.001) 
and 7.9% (P<0.001) in the WBVE group and 
non-vibration group, respectively. Improvements 
were also observed in muscle strength in both 
groups but greater in the WBVE group. 
The jump performance increased significantly in 
older women after 24 wk of WBVE (35).  
Static balance was measured using the single leg 
stance test. Stolzenberg et al. (41) verified the 
effect of resistive exercise with either WBVE or 
coordination/ balance exercise (BAL) on neuro-
muscular function. All subjects conducted 30 min 
of resistance exercise each exercise day. The 
WBVE group performed additional exercise on 
the Galileo vibration exercise device. The BAL 
group performed balance exercise. Both groups 
improved in the sit-to-stand test. Short-duration 
WBVE can have a greater impact on some as-
pects of neuromuscular function in postmeno-
pausal women with low bone density than pro-
prioceptive exercise. 
Some authors used functional tests in the evalua-
tions (37-40). Wall squat test, Chair rise test, Sin-
gle leg stance test and Tandem walk test. Wall 
squat time and Chair rise time improved signifi-
cantly in vibration groups.  
Sen et al. (38) verified the effects of exercise pro-
grams such as WBVE and high impact exercises 

in fall risk and fracture rates through of Timed 
Up and Go (TUG). TUG test scores were signifi-
cant improved, although no significant differ-
ences were observed between the exercise’s mo-
dalities. 
Beck et al. (39) observed the effect of brief low 
and higher intensity WBVE on risk factors for 
hip fracture in postmenopausal women. WBVE 
women improved wall squat (up to 120%, 
P=0.004) and chair rise performance (up to 
10.5%, P=0.05). 
Leung et al. (37) investigated the long-term ef-
fects of low-magnitude high-frequency vibration 
(LMHFV) on fall and fracture rates through of 
stability test using the Basic Balance Master Sys-
tem. LMHFV is effective in reducing fall inci-
dence. Balancing ability in the vibration group 
significantly improved compared with the control 
group and the incidence rate of falls also was sig-
nificantly lower in the vibration group. 
 

Discussion  

The main objective of the current systematic re-
view was to assess the effect of WBVE on the 
functionality of postmenopausal women. After 
analyzed the studies included, WBVE can be a 
valid intervention in this population and can be 
effective in the reducing of the signs of post 
menopause, increase the functionality and im-
prove the quality of life of these women. 
 
Muscle strength, jump performance and bal-
ancing ability 
Lifelong exercise is an effective way to sustain 
bone health in women and the use of WBVE as a 
form of exercise has increased over the years 
(43). WBVE can induce significant improvement 
on the quadriceps muscle strength, on jump per-
formance and balancing ability. According to 
Stolzenberg et al. (41) strength training combined 
with WBVE was associated with improvements 
in some measures of postural control in post-
menopausal women with low bone density. 
Likewise, low-intensity vibration improved bal-
ance, motility, and muscle strength in the upper 
and lower limbs in postmenopausal women (44).  
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Klarner et al. (36) found the maximum trunk 
flexion strength significantly increased in WBVE 
groups. The WBVE can bring about improve-
ment in muscles strength, power, and flexibility 
(43,44). The main factors associated with the im-
provement in muscles performance are range of 
A and F, type of vibration and its application 
method, training intensity, exercise protocol and 
the characteristics of the participants (45). 
 For Moxley et al. (46), functional testing is useful 
to monitor the natural history of several neuro-
muscular disorders, and to measure the efficacy 
of therapeutic agents in clinical trials. However, a 
major limitation of functional testing is that a 
single test is often not appropriate throughout all 
stages of disease. Other limitations of functional 
testing are its lack of sensitivity to detect a subtle 
improvement or decline in muscle strength, and 
the difficulty of applying standard statistical 
methods to analyze disease progression or thera-
peutic efficacy. However, the advantages of func-
tional testing outweigh the limitations. 
A meta-analysis performed by Osawa et al. (47) 
gathered data 7 studies with a total of 249 partic-
ipants in countermovement jump height using 
random-effect models. The use of WBVE would 
lead to greater improvements in countermove-
ment jump than under identical conditions with-
out WBVE. Corroborating, our study showed 
that the performance of jumping with counter-
movement increased significantly and that jump-
ing ability improved in two WBVE groups, but 
without statistical significance (35). However, 
among the selected articles, one study showed 
that jumping power did not decrease in the 
WBVE group (35), on the other hand, peak 
jumping power significantly decreased in the 
WBVE and control groups (41). WBVE pro-
duced significant differences in the main effect of 
time and agility, for both genders, acutely. Wom-
en performed better in balance compared to man 
and poorer in vertical jump, but males performed 
better in agility and power (48). 
 
Fall risk and fracture rates 
WBVE could prevent fall risk, which could lead 
to reduced fracture rates (38). It is in agree with 

Bemben et al. (45) that reported the WBVE as an 
effective modality of exercise for counteracting 
the loss of muscle strength associated with sarco-
penia in elderly individuals. In addition, balance 
and leg and plantar flexor strength improvements 
due to WBVE indicate benefit to reduce risk and 
incidence of falls, frailty, and fracture risks. In 
concordance with the results from the Cochrane 
review (49) that suggest a relatively small, statisti-
cally significant, but possibly important effect of 
exercise on bone density in postmenopausal 
women compared with control groups. Although 
the meta-analysis (50) suggests that WBVE may 
prevent fractures by reducing falls but seems to 
have no overall effect on bone mineral density 
(BMD). 
WBVE may positively influence balance and 
muscle performance and thus also indirectly im-
pacts fracture risk (42).  
 
Public health implications 
WBVE is a safe intervention capable to bring 
some benefits for postmenopausal women, as an 
increase of the functionality, preventing fractures 
and reducing falls risk. As a perspective, the 
WBVE would add reduce, the signs, and symp-
toms from the menopause to a better functionali-
ty and consequentially, would promote a bigger 
quality of life in postmenopausal women. 
 
Limitations 
This systematic review has some limitations. Alt-
hough eight well-known databases were used, 
only studies in English were included. Moreover, 
for the search terms that, could have provided 
different results if a broader search strategy was 
used. The variety in the selected studies made 
clear that large methodological differences exist 
between the reviewed studies. In addition, the 
risk of bias and methodological quality assess-
ment showed that limitations are present in terms 
of study design, cohorts, and variety of WBVE 
protocols and control groups, which was not able 
to provide a consistent methodology to avoid 
discrepancies, as possible biases risks. This heter-
ogeneity forms the comparison between studies 
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and interpretation of WBVE effects very diffi-
cult. 
 

Conclusion 
 

WBVE potentially suggested as intervention in 
the treatment of issues related with ageing such 
as the decline of functionality, is a safe, feasible 
and effective intervention for postmenopausal 
women. It can be observed improvements mus-
cle strength, functionality, and balance. Finally, 
multiple factors must be considered when design-
ing a treatment, and that methodological gaps 
and differences among research protocols suggest 
the need of more research in this area with addi-
tional RCT studies. 
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