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Whole-body vibration training is a method for muscle strengthening that is

increasingly used in a variety of clinical situations. Key descriptors of vibration

devices include the frequency, the amplitude, and the direction of the vibration

movement. In a typical vibration session, the user stands on the device in a static

position or performs dynamic movements. Most authors hypothesize that vibra-

tions stimulate muscle spindles and alpha-motoneurons, which initiate a muscle

contraction. An immediate effect of a non-exhausting vibration session is an

increase in muscle power. Most studies of the longer term use of vibration treat-

ment in various disorders have pursued three therapeutic aims: increasing mus-

cle strength, improving balance, and increasing bone mass. In a small pilot trial

in children we noted improvements in standing function, lumbar spine bone

mineral density, tibial bone mass, and calf muscle cross-sectional area.

One factor contributing to impaired walking ability in

cerebral palsy (CP) is muscle weakness.1 Muscle weakness,

in turn, is commonly associated with abnormal bone devel-

opment, leading to increased susceptibility to fractures.2 A

recent task force of experts in the field of CP identified the

prevention and treatment of secondary conditions such as

muscle weakness and bone fragility as critical areas of

future research on CP.3 Muscle strengthening therefore

might be useful for improving both motor function and

bone development in CP. A method for muscle strength-

ening that is increasingly used in a variety of clinical situa-

tions is whole-body vibration (WBV) training. This article

briefly summarizes what is currently known about the

medical use of WBV.

VIBRATION: WHAT IS IT?
The recent years have seen a rising interest in the use of

vibration platforms for achieving therapeutic or physical

performance goals. Many devices are currently marketed

for use in fitness or healthcare environments. Scientific

data tend to be sparse on most of them, but many studies

are under way.

There are large differences between the types of vibra-

tions that these devices generate. Key descriptors of vibra-

tion devices include the frequency (measured in Hz; the

number of Hz indicates the number of complete up-and-

down movement cycles per second) and amplitude (mea-

sured in mm) of the vibration, as well as the direction of

the vibration movement.4 The frequency of vibration

devices typically ranges from a few Hz to 50Hz, with

amplitudes ranging from a few micrometers to several mil-

limeters. The force produced by the vibrating plate, and

thus the ‘intensity’ of the treatment, increases with the fre-

quency and the amplitude of the vibration.

In most devices, the plate moves parallel to the ground.

This means that both the patient’s feet move up and down

at the same time. On at least one device, the vibration plat-

form oscillates around a pivot in the center of the platform.

This exposes the patient to a side-alternating vibration pat-

tern (i.e. the right foot is moving upward while the left foot

is moving downward, and vice versa).

HOW IS THE VIBRATION DEVICE USED?
In a typical vibration session, the user stands on the device

in a static position or performs dynamic movements. Stud-

ies about vibration treatment have used a wide range of pro-

tocols. In most cases, vibration sessions consist of several

bouts of vibration exposure (each lasting from less than a

minute to several minutes) that are separated by rest peri-

ods. The entire session thus takes from 5 to 20 minutes.

The frequency of vibration sessions ranges from twice per

day to once per week. The number of vibration sessions is

probably dictated by the study setting (e.g. in-patient,

outpatient, or home-based settings) rather than by
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considerations of treatment efficacy. In the various studies,

the entire duration of the vibration treatment has ranged

from a few weeks to 1 year. Given the wide range of devices,

settings, and treatment protocols that are used under the

banner of ‘vibration treatment,’ it is not surprising that pub-

lished results on WBV are inconsistent among studies.

ACUTE EFFECTS OF VIBRATION THERAPY
The exact mode of action of vibration therapy is a matter

of controversy.5 Most authors hypothesize that vibrations

stimulate muscle spindles and alpha-motoneurons, which

initiate a muscle contraction.6 Electromyographic activity

increases during WBV.

Vibration therapy might be seen as a form of muscle

training that is largely independent of the motivation of

the patient.7 Oxygen consumption increases during a

vibration session; the higher the vibration, the greater the

oxygen consumption. Muscle temperature8 and skin blood

flow9 both increase during therapy. The latter effect some-

times becomes visible as an erythema in the lower extremi-

ties immediately following a vibration session, especially in

new users.7 An immediate effect of a non-exhausting vibra-

tion session is an increase in muscle power. In healthy par-

ticipants this can result in an increase in jumping height.

WBV also has endocrine effects. In elderly males and

females, an acute increase in the circulating levels of insu-

lin-like growth factor 1 and cortisol was observed.10

LONG-TERM EFFECTS
The acute effects of vibration treatment have been of inter-

est mainly to physiologists and sport scientists; in the clini-

cal context, by contrast, vibration therapy is usually given

to achieve longer-term goals. Most studies of the therapeu-

tic use of vibration treatment in various disorders have pur-

sued three therapeutic aims: increasing muscle strength,

improving balance, and increasing bone mass.

In young, immobilized volunteers, vibration treatment

decreases the amount of muscle and bone atrophy that

occurs during the immobilization period.11 A number of

randomized controlled trials have shown improved muscle

performance and balance after vibration treatment in

elderly but generally healthy people.12–18 Probably as a

result, the frequency of falls decreases.18 In similar popula-

tions, WBV has been associated with an increase in hip

bone mineral density.13,15

WBV studies on patients with specific neurological dis-

orders have produced mixed results. In one study on the

postacute phase of stroke, WBV was no more effective in

the recovery of balance and activities of daily living than

was the same amount of traditional exercise.19 In patients

with Parkinson’s disease, WBV had much the same effect

on balance and gait as conventional balance training

does.20 However, a positive effect was reported on postural

control and mobility in multiple sclerosis patients.21

USE OF VIBRATION TREATMENT IN PATIENTS
WITH CP
One randomized trial has been published that examined

the effects of WBV in 20 children and adolescents (age 4–

19y) suffering from immobilization (secondary mostly to

CP and muscular dystrophy).22 No side effects of the treat-

ment were noted, and bone mineral density in the tibiae

increased over the 6-month study interval.

In a small pilot trial, we treated four children with CP

with WBV twice per week over a 6-month period.

Improvements were noted in the Gross Motor Function

Measure 88 D domain (which evaluates standing function)

and in lumbar spine bone mineral density. There also was

an increase in the bone mass of the tibial diaphysis and of

the calf muscle cross-sectional area. A randomized study in

14 adults (age 21–41y) with spastic diplegia found that 8

weeks of WBV treatment increased muscle strength,

improved gross motor function, and improved spasticity in

knee extensors.23

POTENTIAL ADVANTAGES OF ADDING WBV
THERAPY TO TRADITIONAL REHABILITATION
Better efficacy. Vibration treatment could result in a faster

gain of muscle function, as many more stimulation cycles

are applied to the muscles than during walking. A typical

WBV session includes 9 minutes of vibration exposure at a

frequency of 20Hz. This applies 10 800 stimulatory

impulses to the lower extremities, which corresponds to

the number of impulses received during 3 hours of walking

at regular speed.

Increased Safety. Because the patient stands on the plat-

form and does not actively move the limbs, there is less

opportunity for slipping, tripping, or awkward movements

than when the patient is using walking aids. This should

reduce the risk of therapy-related accidents.
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