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Whole-Body Vibration Therapy for Osteoporosis: State of the Science
Andrea Wysocki, MPP; Mary Butler, MBA, PhD; Tatyana Shamliyan, MD, MS; and Robert L. Kane, MD

Clinical guidelines for osteoporosis recommend dietary and phar-
macologic interventions and weight-bearing exercise to prevent
bone fractures. These interventions sometimes have low adherence
and can cause adverse effects. A proposed alternative or adjunctive
treatment is whole-body vibration therapy (WBV), in which energy
produced by a forced oscillation is transferred to an individual from
a mechanical vibration platform. Whole-body vibration platforms
are not approved by the U.S. Food and Drug Administration for
medical purposes. This review provides a broad overview of impor-
tant issues related to WBV therapy for prevention and treatment of
osteoporosis. Relying on key informants and a search of the gray
and published literature from January 2000 to August 2011, the

investigators found that the designs of WBV platforms and proto-
cols for their use vary widely. The optimal target population for the
therapy is not defined. Although WBV has some theoretical advan-
tages, key informants have voiced several concerns, including un-
certain safety and potential consumer confusion between low-
intensity vibration platforms intended for osteoporosis therapy and
high-intensity platforms intended for exercise. Finally, the scant
literature did not establish whether WBV therapy leads to clinically
important increases in bone mineral density or reduces risk for
fracture.

Ann Intern Med. 2011;155:680-686. www.annals.org
For author affiliations, see end of text.

Osteoporosis contributes to risk for fracture, especially
of the wrist, hip, and spine (1). It affects 2% of men

and 10% of women older than 50 years in the United
States (2). In addition, 49% of older women and 30% of
older men in the United States have low bone density or
osteopenia (2). Clinical guidelines for osteoporosis recom-
mend dietary and pharmacologic interventions (3–7). De-
spite their proven effectiveness, these treatments have poor
long-term adherence. In addition, drug treatments can
have adverse effects, including esophageal irritation, mini-
mal trauma atypical fractures, renal toxicity, and osteone-
crosis of the jaw (8–14). Alternative therapies, including
weight-bearing exercise, may be safer than drugs and may
increase bone mineral density (BMD) (15, 16). Yet, not all
older people can undertake high-intensity or weight-
bearing exercise. Furthermore, although exercise may im-
prove certain outcomes related to bones and fracture risk, it
has never been shown to prevent fractures in randomized,
controlled trials (17–20). The U.S. Preventive Services
Task Force encourages research on alternative osteoporosis
interventions that may have better adherence and fewer
side effects than available treatments (14, 21).

One proposed alternative is whole-body vibration
(WBV) therapy (see Glossary) (22–26), which, like weight-
bearing exercise, stimulates muscles and bones (2). In ani-
mal studies, vibration increases the anabolic (bone-
building) activity of bone tissue, as well as bone area and

density (27–30); however, the mechanism is not well-
understood (31, 32). One hypothesis suggests that vibra-
tion signals directly activate mechanosensors in bone cells
(33). Whole-body vibration, like weight-bearing exercise
(34, 35), may improve muscle strength and power by in-
creasing neuromuscular activation (36–41). In human
studies of healthy volunteers, the effects of vibration ther-
apy on muscle strength and performance were similar to
those of short-term resistance exercise (34, 35). Whole-
body vibration therapy might also improve muscle and
bone blood circulation and increase the supply of nutrients
needed to build bones (23, 42–46).

This report, commissioned as a technical brief by the
Agency for Healthcare Research and Quality (AHRQ) Ef-
fective Health Care Program, provides an overview of
WBV therapy for the prevention and treatment of os-
teoporosis. It describes available technology, identifies
potential benefits and harms of the therapy, and sum-
marizes published literature relevant to bone outcomes.

METHODS

Key Informants
We conducted semistructured interviews with 12

key informants via telephone or in person during De-
cember 2010. Key informants included osteoporosis ex-
perts, WBV experts, practicing clinicians who use WBV,
consumer advocates, potential consumers, and representa-
tives from manufacturers of WBV platforms. We identified
key informants via frequently listed and cited authors of
relevant literature, Internet searches for persons with po-
tentially relevant viewpoints, and nominations by other key
informants. The informants contributed information
about the technology, the context in which it is used, and
important issues about it that are worth considering.

Literature Scan
We searched several databases for published literature

from January 2000 to August 2011: MEDLINE via Ovid
and PubMed, the Cochrane Library, the Allied and Con-
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temporary Medicine Database, CINAHL, the CSA Physi-
cal Education Index, Web of Science, the Physiotherapy
Evidence Database, and Academic Search Premier. We
based our search strategy on relevant Medical Subject
Heading terms, text words, and a weighted word-frequency
algorithm to identify related articles (Appendix Table 1,
available at www.annals.org). We also conducted a gray
literature search of federal government Web sites, the U.S.
Food and Drug Administration (FDA) Web site, Clinical-
Trials.gov, the CSA Physical Education Index, the Web of
Science database, Medscape database, and the Internet by
using different engines (including Google Scholar, Scirus,
and LexisNexis).

Two individuals were involved in the literature review;
one served as the primary reviewer, and one provided a
quality check. We screened abstracts and full-text articles
to identify studies published in English of any sample size
and design that involved humans and reported any bone
outcome, such as BMD or fracture. We excluded studies
that involved children or healthy adults without low BMD
or risk for osteoporosis, or patients with primary condi-
tions, such as cerebral palsy, Parkinson disease, multiple
sclerosis, cystic fibrosis, and spinal cord injuries. We also
excluded studies that examined WBV as an exercise mo-
dality without reporting clinical bone measures, as well as
market evaluations of vibration platforms. The reviewers
read the full text of selected articles and used a standardized
data extraction form to collect reported information about
study populations, treatment protocols, and outcomes.

Role of the Funding Source
The Minnesota Evidence-based Practice Center pre-

pared this technical brief with funding from AHRQ. The
Evidence-based Practice Center collaborated with AHRQ
to develop the research protocol. Staff at AHRQ helped
formulate questions and reviewed the draft report, but they
were not involved in the study selection, data extraction, or
drafting of the manuscript for publication. The full report
is available at www.effectivehealthcare.ahrq.gov/.

RESULTS

WBV Platform Technology
In WBV therapy, forced oscillations produced by mo-

tors beneath a mechanical platform transfer energy to a
human body on the machine (32). Available platforms pro-
duce sinusoidal-shaped oscillations (32). The International
Society of Musculoskeletal and Neuronal Interactions has
developed consensus criteria for describing sinusoidal vi-
brations, including the frequency, amplitude, peak-to-peak
displacement, acceleration, and vibration platforms (syn-
chronous, side-alternating, or triplanar) (see Glossary for
definitions of the preceding terms) (47). Whole-body vi-
bration platforms are meant to produce sinusoidal oscilla-
tions, but the actual oscillations may diverge from a pure
sinusoidal shape. The vibrations transmitted to an individ-
ual may depend not only on the vibration variables but also
on the individual’s position on the platform and the rigid-
ity of the platform plates (47).

Acceleration distinguishes acceptable vibration levels
from those defined as hazardous by the International Or-
ganization for Standardization (ISO). Acceleration also de-
termines whether WBV platforms are considered high-

Key Summary Points

Whole-body vibration therapy is a proposed intervention
for preventing and treating osteoporosis that is not ap-
proved by the U.S Food and Drug Administration.

The therapy involves a forced oscillation that transfers
energy from a vibration platform to the person on the
machine.

The mechanism by which whole-body vibration therapy
may increase bone density is not well-understood.

Designs of whole-body vibration platforms and protocols
for their use vary widely.

Neither the optimal target population nor the optimal
treatment protocol is defined.

Although whole-body vibration therapy has some theoreti-
cal advantages and benefits, its efficacy and safety are
unknown.

More research is needed to understand the role of this
investigational therapy in preventing and treating
osteoporosis.

Glossary

Acceleration: Maximal rate of change in velocity during an oscillation cycle.
It is a function of the frequency and peak-to-peak displacement
(expressed as m/s2) and is often expressed as multiples of Earth’s gravity
(9.80665 m/s2), denoted by the symbol g.

Amplitude: Maximal displacement from equilibrium position (expressed as
mm).

Frequency: Repetition rate of the cycles of oscillation (expressed as Hz).
High-intensity vibration platforms: Platforms that provide acceleration

greater than 1g.
Low-intensity vibration platforms: Platforms that provide acceleration less

than 1g.
Peak-to-peak displacement: Displacement from the lowest to the highest

point of the vibrating platform position (expressed as mm).
Side-alternating whole-body vibration platforms: Platforms that use a

reciprocating vertical displacement on the left and right sides of a fulcrum.
Synchronous whole-body vibration platforms: Platforms on which the left

and right feet move up and down simultaneously.
Triplanar whole-body vibration platforms: Platforms that oscillate in 3

planes. These platforms may also be described as �elliptical.�
Whole-body vibration therapy: The mechanical repetitive movement, or

oscillatory motion, around an equilibrium point. Whole-body vibration
therapy involves a forced oscillation in which vibrations generated by
motors beneath a platform are transmitted to the person on the machine.
Currently available whole-body vibration platforms are intended to
produce sinusoidal-shaped oscillations.

ReviewWhole-Body Vibration Therapy for Osteoporosis: State of the Science
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intensity (see Glossary) or low-intensity (see Glossary);
acceleration is less than 1g for the former and more than 1g
for the latter.

The FDA has not approved WBV platforms for med-
ical purposes: No FDA standards regulate their manufac-
ture, and designs of platforms vary widely. Figures 1 and 2
show two examples. Some low-intensity platforms resem-
ble bathroom scales in size and shape, except that they are
raised several inches off the ground, whereas some larger
high-intensity platforms resemble typical exercise ma-
chines. Some platforms have safety features, such as a
handrail for balance.

Low-intensity vibration platforms for home use are
currently marketed at a retail price of approximately
$1600. Some of these platforms automatically calibrate the
treatment to each user’s weight and body mass index. Sug-
gested treatment sessions involve standing on the platform
for 10 minutes daily. Manufacturers report that home use
requires no direct supervision. Newer models are very low
in height and offer an optional wheelchair mount (for ex-
ample, see www.livtherapy.com/products/index.html). Ad-
vancements will soon allow individuals with mobility prob-
lems to use vibration platforms in a seated or supine

position (for example, see http://vibetechglobal.com
/prototype.aspx).

High-intensity vibration platforms produce a gravi-
tational force greater than 1g regardless of frequency.
Although they are marketed as exercise equipment, these
platforms are used in clinical physical therapy or reha-
bilitation settings, exercise facilities, and the home. No
organization provides accreditation or training for vibra-
tion therapy use in professional settings. Some exercise
facilities provide proprietary training to personal train-
ers (for example, Power Plate [Irvine, California; www
.powerplate.com]). Such training is specific to proper
use of the platform in exercise programs, not to osteo-
porosis prevention or treatment.

Potential Benefits and Harms
Whole-body vibration therapy may offer advantages to

individuals who cannot or do not want to continue or
initiate pharmacologic treatment to increase BMD and
those who cannot perform high-impact exercise. In addi-
tion, the relative ease of use of vibration therapy may result
in better adherence.

Therapeutic and occupational vibration exposure pres-
ents safety concerns. Vibration has been recognized as an
occupational hazard associated with low back pain (48,
49), musculoskeletal problems (50), cardiovascular disor-
ders (51), neurovestibular disorders (52), and the Raynaud
syndrome (53). The ISO has defined vibration limits for
comfort, performance proficiency, and safety on the basis
of their known occupational hazards, and ISO 2631-1 de-
fined high-intensity vibrations (those that produce force
greater than 1g) as hazardous regardless of their frequency
(54). Safety concerns for vibration as a therapeutic inter-
vention include the possibility of an individual losing con-
tact with the vibration platform and becoming airborne
when acceleration exceeds 1g. The resulting impact as the
feet return to the platform may be harmful for individuals
with fragile bones (32). Vibration may also be harmful to
the soft-tissue organs of the head and chest. Furthermore,
knee flexion and posture can alter the transmissibility of
vibrations to the head and trunk. Thus, an individual’s
shifting of position on the platform may complicate accu-
rate measurement of vibration in different body parts (32).

Key informants indicated that harms of WBV therapy
may include plantar fasciitis, itchy legs, blurred vision, tin-
nitus, white-finger disease (a secondary form of the Ray-
naud syndrome), orthostatic hypertension, and aggravation
of soft-tissue and joint injuries. Dislocation of an intraoc-
ular lens after cataract surgery also raises concerns, partic-
ularly because the population using whole-body vibration
for osteoporosis prevention and treatment is at greater risk
for cataracts (55). In addition, various parts of the body
can resonate at different and highly individual frequencies.
Inadequate understanding of optimal vibration dosage and
transmission to different parts of the body could lead to
injuries. Other concerns expressed by key informants in-

Figure 1. Low-intensity whole-body vibration platform.

The Juvent 1000 platform. Photograph courtesy of Juvent, Dynamic
Motion Therapy, Somerset, New Jersey.
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cluded loss of balance and falls during platform use and
lack of clear distinction between platforms intended for
powered exercise and those intended for osteoporosis
therapy.

Contexts in Which WBV Is Used
Whole-body vibration platforms are used in the home,

physical therapy or rehabilitation clinics, and exercise facil-
ities. High-intensity platforms are marketed as powered
exercise equipment. Although they may be used for medi-
cal purposes, such as muscle or joint rehabilitation, these
high-intensity platforms are exempt from FDA premarket
notification procedures (56). Manufacturers marketing
low-intensity WBV platforms for treatment of osteoporosis
or improvement of BMD include disclaimers on their Web
sites, specifying that their devices are investigational and
that they make no medical claims for osteoporosis (for
example, see www.juvent.com and www.marodyne.com
/technology). Many of these Web sites summarize or pro-
vide links to scientific research for potential consumers to
review. Key informants expressed no awareness that any
third-party payers cover the costs of WBV therapy; thus,
individuals pay out of pocket for clinic sessions or to pur-
chase platforms for home use.

Current Evidence
Of the 345 citations screened, 12 studies met the in-

clusion criteria (22, 37, 42, 57–65); these are summarized
in Appendix Tables 2 to 7 (available at www.annals.org).
The patient populations were individuals who were diag-
nosed with osteoporosis, had low BMD, or were at risk for
low BMD or osteoporosis. Two studies focused on post-
menopausal women diagnosed with osteoporosis (57, 63),
and 3 focused on children and adolescents with low BMD
(37, 58, 64). The remaining 7 studies evaluated individuals
at risk for low BMD or osteoporosis; all but one of these
evaluated postmenopausal women (22, 42, 59–62). The
remaining study included 1 older male participant (65).

Six studies were randomized, controlled trials (22, 42,
60–63); 3 were nonrandomized, controlled trials (37, 57,
59); and 3 were case series (58, 64, 65). Control groups in
the trials received no intervention, walking, resistance
training or exercise, bisphosphonates, or a placebo device.

The WBV interventions in the studies involved syn-
chronous, side-alternating, or triplanar platforms. Vibra-
tion frequencies ranged from 12 to 40 Hz across 11 stud-
ies; 1 study did not report frequency (65). Five studies had
frequency settings that changed, during either individual
sessions or the study period (42, 58–61). The amplitude
ranged from 0.7 to 5 mm across the 7 studies that reported
it (22, 57–61, 63); the amplitude setting changed during
the intervention period in 1 study (60). Acceleration
ranged from 0.1g to 10g across 6 studies that reported it
(37, 42, 59, 60, 62, 64); 3 had levels less than 1g (37, 62,
64), whereas 3 had levels greater than 1g (42, 59, 60).

Vibration sessions ranged from 15 seconds to 30 min-
utes and took place 1 to 7 days per week. Studies with

acceleration levels less than 1g had more frequent and gen-
erally longer sessions than studies with acceleration levels
greater than 1g. The duration of the vibration intervention
and follow-up ranged from 8 to 72 weeks.

In some studies, participants were instructed to do
certain things while on the platform. In 4 studies, partici-
pants performed dynamic exercises or extended their lower
extremities (58–61); in 4 studies, participants flexed their
knees (22, 42, 58, 63); and in 3 studies, participants flexed
their knees while performing exercises (59–61). Only 3
studies reported the type of footwear used during sessions
(22, 59, 60), and 5 studies stated or illustrated that a sup-
port device was available on the platform (57, 58, 62, 64,
65).

Three studies evaluated WBV as an adjunctive ther-
apy; 2 examined it as an adjunct to an exercise program
(59, 61), and 1 as an adjunct to drug therapy (63). Two
studies required participants to have adequate nutritional
intake (22, 61), and 5 studies either provided or advised
participants on appropriate levels of vitamin D or calcium
(or both) (37, 42, 59, 61, 63).

Of the 11 studies that measured BMD (22, 37, 42, 57,
59–65), 8 did so only with dual-energy x-ray absorptiom-
etry (DXA) (22, 57, 59–63, 65), 2 did so only with com-
puted tomography (42, 64), and 1 used both DXA and
computed tomography (37). Location of the BMD mea-

Figure 2. Whole-body vibration platform that produces
side-alternating vibration.

The Osci Health platform. Image courtesy of Health Mark, Acworth,
Georgia.
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surements included the femoral neck, lumbar spine (L1 to
L4), total body, total hip, trochanter, forearm, and tibia.
Overall, the trials found statistically nonsignificant or small
increases in BMD of 1.5% to 4.3% at specific sites in
treatment groups compared with controls. Statistically sig-
nificant increases in BMD were found at the femoral neck
in 2 studies (22, 57), total hip in 1 study (60), and lumbar
spine in 1 study (57). One study found statistically non-
significant increases in BMD for treatment participants
compared with controls in an intention-to-treat analysis,
but it also found that participants in the 3 highest quartiles
of treatment adherence had statistically significant increases
in BMD of the lumbar spine compared with controls or
those in the lowest quartile of adherence (37). One study
reported a statistically significant decrease in BMD at the
forearm (radius, 33%) for treatment participants compared
with controls (59).

Two studies reported data on fractures (58, 63). One
of these found no new thoracic or lumbar vertebral frac-
tures or nonvertebral osteoporotic fractures of the hip,
wrist, or shoulder in any treatment or control participant
over the 12 months of the intervention (63). Two studies
reported minor harms from vibration (42, 58). Eleven
studies evaluated other outcomes, including bone mineral
content; bone turnover markers; falls; balance; mobility;
back pain; postural control; bone area; muscle force,
strength, power, mass, and area; fat mass; adherence to the
study protocol; and efficacy of device use (22, 37, 42, 57–
64).

DISCUSSION

We found scant evidence on the benefits and harms of
WBV for the prevention and treatment of osteoporosis.
Key informants unanimously urged caution in making
claims about this intervention because of inadequate evi-
dence and knowledge about the appropriate target popula-
tion, optimal protocol features, safety of platforms, and
long-term beneficial or harmful effects. Several key infor-
mants indicated that WBV therapy should not replace os-
teoporosis therapies but warrants evaluation as a possible
adjunctive therapy.

We are not certain which groups might benefit from
or be more susceptible to harms from WBV. Neither the
literature nor our key informants offered clear guidance
on the optimal target population. Also lacking was evi-
dence for how this therapy might affect individuals with
different levels of risk for or severity of osteoporosis.
Potential harms are unknown for individuals with
health issues, such as heart or musculoskeletal problems,
because most published studies excluded them.

The 12 published studies that we reviewed included
diverse treatment protocols, reflecting uncertainty about
the most efficacious platform type and settings (fre-
quency, amplitude, and acceleration), and session length
and frequency. Few studies systematically assessed po-

tential harms or clinically important outcomes, such as
fractures. Trials had small samples and short follow-up,
and they generally reported statistically nonsignificant
or small increases in BMD that were of uncertain clin-
ical significance.

Several key informants indicated that bone outcomes,
including fractures, are of the most interest for future stud-
ies that evaluate the effectiveness of WBV therapy. Because
fractures are rare outcomes, and changes in bone outcomes
occur slowly, measuring these would require a large num-
ber of participants and long follow-up. Measurement tech-
niques also influence the detectability of changes in bone
outcomes. For instance, peripheral quantitative computed
tomography measures volumetric BMD, whereas DXA
measures areal BMD, and the former technique may offer
better accuracy and diagnostic information than DXA
(66). Many key informants also suggested muscle strength
and balance as potentially valuable intermediate outcomes,
because improvements in these functions might prevent
fractures and falls. Finally, quality-of-life measures could
provide valuable information, but like fracture, these
would require long-term studies.

Informants noted adherence and access as additional
key considerations. Both the site (clinic or home) and the
frequency of sessions may affect long-term adherence. The
8 studies that measured adherence found a wide range,
raising questions about long-term adherence for various
treatment protocols (22, 37, 42, 58, 59, 61, 62, 64). Site
and frequency of sessions may also affect treatment access.
Currently, third-party payers do not cover WBV devices,
so consumers must pay out of pocket for sessions in a
clinical setting or to purchase a platform. Out-of-pocket
costs may affect whether, where, and how often a con-
sumer uses a WBV platform.

Finally, safety features must be considered. Individuals
using WBV platforms may be at risk for falls because of
balance problems or disorientation. Decreased blood pres-
sure may occur during platform use. Not all platforms pro-
vide safety features, such as handrails, to address these is-
sues. Direct-to-consumer marketing also causes problems;
consumers may not be able to clearly distinguish low-
intensity platforms intended for osteoporosis therapy from
platforms intended for high-intensity exercise.

Our review has limitations. We relied on a limited
number of key informants. We included only studies pub-
lished in English that reported a bone outcome and that
involved participants with either risk for or diagnosed os-
teoporosis or low BMD. Finally, we did not formally eval-
uate each study’s quality or risk of bias.

In summary, WBV therapy for the prevention and
treatment of osteoporosis is an investigational therapy. We
know little about its benefits and harms. Although several
clinical trials of this therapy are completed or ongoing (67–
69), much additional research is needed to fully under-
stand the role of this therapy.
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Appendix Table 1. Search Strategy

Preliminary literature search
MEDLINE, Cochrane Library, CINAHL, CSA Physical Education Index,

Web of Science, PEDro, and Academic Search Premier databases using
the keywords “whole body vibration,” “vibration,” and “osteoporosis.”

Ovid Technologies Email Service, 1950 to week 4 of August 2010
Search for: 18 not 19
Results: 120

Ovid MEDLINE Citations
Retrieved, n

1. exp Vibration/tu [Therapeutic Use] 511
2. whole body.mp. 39 402
3. 1 and 2 71
4. exp Muscle Strength/ 10 075
5. exp �Recovery of Function�/ 19 156
6. 4 or 5 28 640
7. 1 and 6 27
8. 3 or 7 85
9. wbv.mp 309
10. 1 and 9 36
11. 8 or 10 85
12. exp Muscle, Skeletal/ 165 830
13. 1 and 12 65
14. 11 or 13 114
15. exp Physical Therapy Modalities/ 99 346
16. 1 and 15 206
17. 14 or 16 278
18. limit 17 to (English language and humans and

yr�“2000-Current”)
127

19. limit 18 to (case reports or editorial) 7
20. 18 not 19 120
21. exp Osteoporosis/rh, th [Rehabilitation, Therapy] 2609
22. 1 and 21 14

PubMed search strings
Search “Vibration/therapeutic use”[MAJR] Limits:

Humans, Randomized Controlled Trial, English
68

Search “Vibration/therapeutic use”[MAJR] Limits:
Humans, Journal Article, English

1287

Search “Vibration”[Mesh] Limits: Humans, Journal
Article, English

6541

Search vibration AND osteoporosis Limits: Humans,
Journal Article, English

71

Search vibration AND osteoporosis 119

Cochrane Library
Whole body vibration for preventing and treating osteoporosis (Protocol)

CINAHL
212 references retrieved
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Appendix Table 3. Studies of WBV for Osteoporosis: Setting, Participants’ Living Arrangements, and WBV Platforms
and Manufacturers

Study, Year (Reference) Setting of
Intervention

Living Arrangement of
Participants

WBV Platform
Type

WBV Platform Model and Manufacturer

Gusi et al, 2006 (22) Clinic (assumed) Community Side-alternating Galileo 2000, Novotec, Pforzheim, Germany
Ruan et al, 2008 (57) Clinic Community (campus of Beijing

Institute of Technology)
Synchronous ZD-10, Beijing Maidakang Medical Equipment

Company, Beijing, China
Semler et al, 2008 (58) Home Community Side-alternating Cologne Standing and Walking Trainer System, Galileo

(modified tilt-table combined with the Galileo WBV
system)

Bemben et al, 2010 (59) Clinic Community Triplanar Power Plate North America, Northbrook, Illinois
Verschueren et al, 2004 (60) Clinic Community Not reported Power Plate, Amsterdam, the Netherlands
von Stengel et al, 2011 (61) Clinic and home Community Synchronous Vibrafit, Solms, Germany
Rubin et al, 2004 (62) Home Community Synchronous Model LA18-18, BEI, San Marcos, California
Russo et al, 2003 (42) Clinic Community Side-alternating Galileo 2000
Iwamoto et al, 2005 (63) Clinic Community Side-alternating Galileo
Gilsanz et al, 2006 (37) Home Community Synchronous Not reported explicitly
Pitukcheewanont and Safani,

2006 (64)
Clinic Community Synchronous Model LA18-18, BEI

Ezenwa et al, 2008 (65) Clinic Community Not reported Developed for study

WBV � whole-body vibration.
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