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Background

Postural control is considered a complex motor skill derived from the interaction of multiple sensorimotor processes. The ability to stand, to walk and to perform daily activities in a safe manner depends on a complex interaction of physiological mechanism. 
Many systems need to be evaluated to understand what is wrong with a person´s balance. The sensorimotor control of posture and movement is nowadays often formalized by using feedback loops, in imitation of technical systems (Norbert Wiener). Basic principle usually represents a system consisting of a "regulator" (the CNS), based on a "regulatory" (controlled system, supporting structures) and thereby influences creates a "control variable" (the balance"). Sensors on the controlled variable is fed back and compared with a setpoint. This is also the basis for recent observations of the static and dynamic balance control. 
It is widely recognized that with increasing age, patients with for Parkinson disease, multiple sclerosis, and stroke; and athletes with balance disorders, suffer from risk of injury or risk of falling. Falls are multifactorial in origin. 
For Healthy older persons for example, have measurable declines in each sensory system related to balance. Touch/pressure sensation on plantar surface, joint position sense, visual acuity, visual edge detection, and vestibular input are reduced in advanced age and are associated with decrements in laboratory measures of balance. In addition, it can be generally observed that dizziness, physiological changes in muscle strength, proprioception and loss of reaction favoring falls. In older persons, for example, five percent of falls to suffer fractures. Another ten to fifteen percent are left with severe injuries. Balance related problems are result in considerable health and social services costs because of loss of confidence, injury inability to maintain a safe environment, and dependence in basic functional activities.
Due to the influence of WBV on the neuromuscular system and the triggering of reflex responses, mechanical vibrations have the potential to be used in treatment to prevent loss of balance. This is especially true for individual persons or patients who have limited or altered reflex generation. 
It has been hypothesized, that transmission of vibrations to a biological system can lead to physiological changes in numerous levels: Stimulation of subcutaneous proprioceptors, which influence the -loop, increasing/decreasing muscle spindle sensitivity. WBV probably activates muscle spindle activity to cause muscle contraction via -pathways, may activate Golgi tendon organs and thus muscle such as tonic vibration reflexes and even antagonistic vibration reflexes. 
Furthermore, WBV stimulates the vestibular systems; changes in cerebral activity,  e.g. in the thalamus and somatosensory cortex, changes of neurotransmitter concentration such as those in dopamine and serotonine, and changes in hormone concentrations, have been described. 
In addition to the direction and the vibration character, there are several treatment parameters that are important to consider when using WBV. These include frequency, amplitude (mm), the length of an impulse (sec.), the amount of an impulse (series), the density of the break (sec.), frequency of training (times per week) and the duration of the training.  
Most commonly, WBV studies have used frequencies ranging from 25-50Hz, amplitudes from 2-10mm and total duration of 30 sec -10 min. The methodological design of an effective vibration training is still insufficiently investigated until now and is based mostly on experience.
Therefore, physiotherapists need ways for treatment the people with WBV.
Whole - body vibration exerts a substantive influence to improve strength, balance or bone density. The aim of this present paper was to ascertain the effect of whole-body on the postural control in human. 
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Research Question

The objective of this review is to establish the best available evidence regarding whole-body vibration training in order to postural control in humans until September 2011. Specifically, the review will determine:
· Are there variations in the static, dynamic and functional balance after WBV training? 
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Methods

Searching Desing
We followed the PRISMA guidelines (http://www.prisma-statement.org/). 
The search strategy aims to find published studies and papers. Electronic search of the following databases until September 2010:
· PubMed Cochrane 
· PEDro 
· Cinahl (Ebsco Host). 
· Furthermore, we inspected the reference lists of all retrieved studies. 
MESH terms as aging, postural balance were used for the identification of relevant studies. 



PubMed 

((((((((((((((aged[Mesh:noexp])) OR (elderly)) OR (older people)) OR (dwelling home)) OR (nursing home)) OR (elderly women)) OR (postmenopausal)) OR (frail elderly[Mesh:noexp])) OR (aging[Mesh:noexp]))) AND (((((((((wbv)) OR (wbv AND exposure)) OR (whole body vibration*)) OR (whole-body vibration*)) OR (random vibration)) OR (stochastic vibration)) OR (vibration training)) OR (vibration noise))) AND (((((((((((aged[Mesh:noexp])) OR (elderly)) OR (older people)) OR (dwelling home)) OR (nursing home)) OR (elderly women)) OR (postmenopausal)) OR (frail elderly[Mesh:noexp])) OR (aging[Mesh:noexp]))) AND (((((((((wbv)) OR (wbv AND exposure)) OR (whole body vibration*)) OR (whole-body vibration*)) OR (random vibration)) OR (stochastic vibration)) OR (vibration training)) OR (vibration noise)))) AND (((((((((((((postural control)) OR (balance)) OR (postural stability)) OR (postural balance[Mesh])) OR (sensomotoric)) OR (senso motoric)) OR (dynamic stability)) OR (static balance)) OR (dynamic balance)) OR (functional balance)) OR (fall)) OR (falls)) 

Cochrane Central , Pedro , Cinahl :
(Whole body vibration) OR (whole-body vibration) OR (whole-body-vibration) OR (whole body vibrations) OR (stochastic resonance) or (stochastic vibration) or (stochastic vibrations) OR (stochastic training) OR (stochastic therapy) OR (vibration therapy) OR (vibration treatment) OR (vibration training) 
AND
balance OR ("postural control") OR (postural stability) OR (postural reaction) OR (equilib*) OR (sway) OR (fall) OR (falls) OR  (faller) OR (fallers) OR (gait stability) OR (dynamic stability) OR (postural stead*) OR (sensorimotor) OR (sensori-motor) OR (proprioception) OR (proprioceptive)
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Data Extraction and Quality Assessment

The methodological quality was independently assessed by three reviewers. 
Scored with “The Cochrane Collaboration’s tool for assessing risk of bias“. The criteria list comprised six items. Each item was scored “+” if the criterion was fulfilled, “-“ if the criterion was not fulfilled, and “?” if the information was not provided or was unclear.
One author (S.R.) independently abstracted the following information from each of the studies included in this review: 1) design and sample; 2) inclusion criteria; 3) type of intervention; 4) type of WBV system; 5) change in static, dynamic and functional balance parameters; and 6) conclusions from the studies and statistical significance.
Heterogeneity was assessed by examining forest plots and the I2 statistics.
We using the standardized mean difference (SMD) as effect measures, and presented as continuous data (mean values and SD or mean changes). Magnitude of the effect size, calculated by SMD, where d>0.2-0.5 indicates a small effect size, d>0.5-0.8 indicates a medium effect size, d>0.8 indicates a large effect size. For publication bias we using funnel plot.
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	Date
	Work
	Author

	01.2010
	Management systematic review
	LR, RH, KH, SR

	Till 01.2010
	Search Database: Pubmed, Cinhal, Cochrane, PEDRO, Google Scholar

Private Database
	RH

SR

	Till 01.2010
	Evaluate Abstracts
	RH, KH, SR

	Till 05.2010
	Read full Text
	RH, KH, SR

	Till 08.2010
	Evaluate full Text: risk of Bias, Outcome Table
	RH, KH, SR

	Till 10.2010
	Collect Data, analyses Data
	RH, EDB

	Till 12.2010
	Writing Review
	SR, KH, RH, EDB

	6.2011
	Proofread English 
	Flying Teacher

	7.2011
	Final check: manuscript, Prisma Checklist, Flow Chart, Copyright Transfer
	SR, EDB

	Till.11.7.2011
	Submitted manuscript  BMC Geriatric 
	EDB
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 The Cochrane Collaboration’s tool for assessing risk of bias Table
	Domain
	Description
	Review authors’ judgement

	Sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	Was the allocation sequence adequately generated?

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	Was allocation adequately concealed?

	Blinding of participants, personnel and outcome assessors Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	Was knowledge of the allocated intervention adequately prevented during the study?

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	Were incomplete outcome data adequately addressed?

	Selective outcome reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Are reports of the study free of suggestion of selective outcome reporting?

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool. 
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Was the study apparently free of other problems that could put it at a high risk of bias?


 


 The description
The description provides a succinct summary from which judgements of risk of bias can be made, and aims to ensure transparency in how these judgements are reached. For a specific study, information for the description will often come from a single published study report, but may be obtained from a mixture of study reports, protocols, published comments on the study and contacts with the investigators. Where appropriate, the description should include verbatim quotes from reports or correspondence. A helpful construction to supplement an ambiguous quote is to state ‘Probably done’ or ‘Probably not done’, providing the rationale for such assertions. When no information is available from which to make a judgement, this should be stated explicitly.

Examples of summary descriptions for Sequence generation entry
	Sequence generation.
	Comment: no information provided.

	Sequence generation.
	Quote: “patients were randomly allocated”.
Comment: Probably done, since earlier reports from the same investigators clearly describe use of random sequences (Cartwright 1980).

	Sequence generation.
	Quote: “patients were randomly allocated”.
Comment: Probably not done, as a similar trial by these investigators included the same phrase yet used alternate allocation (Winrow 1983).

	Sequence generation.
	Quote (from report): “patients were randomly allocated”.
Quote (from correspondence): “Randomization was performed according to day of treatment”.
Comment: Not randomized



The judgement
Review authors’ judgements involve answering a specific question for each entry. In all cases, an answer ‘Yes’ indicates a low risk of bias, and an answer ‘No’ indicates high risk of bias. 
If insufficient detail is reported of what happened in the study, the judgement will usually be ‘Unclear’ risk of bias. An ‘Unclear’ judgement should also be made if what happened in the study is known, but the risk of bias is unknown.

Criteria for judging risk of bias in the ‘Risk of bias’ assessment tool
	SEQUENCE GENERATION 
Was the allocation sequence adequately generated? [Short form: Adequate sequence generation?] 

	Criteria for a judgement of ‘YES’ (i.e. low risk of bias).
	The investigators describe a random component in the sequence generation process such as:
· Referring to a random number table;
· Using a computer random number generator;
· Coin tossing;
· Shuffling cards or envelopes;
· Throwing dice;
· Drawing of lots;
· Minimization*.
 
 *Minimization may be implemented without a random element, and this is considered to be equivalent to being random.

	Criteria for the judgement of ‘NO’ (i.e. high risk of bias).
	The investigators describe a non-random component in the sequence generation process. Usually, the description would involve some systematic, non-random approach, for example:
· Sequence generated by odd or even date of birth;
· Sequence generated by some rule based on date (or day) of admission;
· Sequence generated by some rule based on hospital or clinic record number.
 
Other non-random approaches happen much less frequently than the systematic approaches mentioned above and tend to be obvious.  They usually involve judgement or some method of non-random categorization of participants, for example:
· Allocation by judgement of the clinician;
· Allocation by preference of the participant;
· Allocation based on the results of a laboratory test or a series of tests;
· Allocation by availability of the intervention.

	Criteria for the judgement of ‘UNCLEAR’ (uncertain risk of bias).
	Insufficient information about the sequence generation process to permit judgement of ‘Yes’ or ‘No’. 

	 
ALLOCATION CONCEALMENT 
Was allocation adequately concealed? [Short form: Allocation concealment?]

	Criteria for a judgement of ‘YES’ (i.e. low risk of bias).
	Participants and investigators enrolling participants could not foresee assignment because one of the following, or an equivalent method, was used to conceal allocation:
· Central allocation (including telephone, web-based, and pharmacy-controlled, randomization);
· Sequentially numbered drug containers of identical appearance;
· Sequentially numbered, opaque, sealed envelopes. 

	Criteria for the judgement of ‘NO’ (i.e. high risk of bias).
	Participants or investigators enrolling participants could possibly foresee assignments and thus introduce selection bias, such as allocation based on: 
· Using an open random allocation schedule (e.g. a list of random numbers);
· Assignment envelopes were used without appropriate safeguards (e.g. if envelopes were unsealed or nonopaque or not sequentially numbered);
· Alternation or rotation;
· Date of birth;
· Case record number;
· Any other explicitly unconcealed procedure.

	Criteria for the judgement of ‘UNCLEAR’ (uncertain risk of bias).
	Insufficient information to permit judgement of ‘Yes’ or ‘No’. This is usually the case if the method of concealment is not described or not described in sufficient detail to allow a definite judgement – for example if the use of assignment envelopes is described, but it remains unclear whether envelopes were sequentially numbered, opaque and sealed.

	 
BLINDING OF PARTICIPANTS, PERSONNEL AND OUTCOME ASSESSORS
Was knowledge of the allocated interventions adequately prevented during the study? [Short form: Blinding?]

	Criteria for a judgement of ‘YES’ (i.e. low risk of bias).
	Any one of the following:
· No blinding, but the review authors judge that the outcome and the outcome measurement are not likely to be influenced by lack of blinding;
· Blinding of participants and key study personnel ensured, and unlikely that the blinding could have been broken;
· Either participants or some key study personnel were not blinded, but outcome assessment was blinded and the non-blinding of others unlikely to introduce bias.

	Criteria for the judgement of ‘NO’ (i.e. high risk of bias).
	Any one of the following:
· No blinding or incomplete blinding, and the outcome or outcome measurement is likely to be influenced by lack of blinding;
· Blinding of key study participants and personnel attempted, but likely that the blinding could have been broken;
· Either participants or some key study personnel were not blinded, and the non-blinding of others likely to introduce bias.

	Criteria for the judgement of ‘UNCLEAR’ (uncertain risk of bias).
	Any one of the following:
· Insufficient information to permit judgement of ‘Yes’ or ‘No’; 
· The study did not address this outcome.

	 
INCOMPLETE OUTCOME DATA 
Were incomplete outcome data adequately addressed? [Short form: Incomplete outcome data addressed?]

	Criteria for a judgement of ‘YES’ (i.e. low risk of bias).
	Any one of the following:
· No missing outcome data;
· Reasons for missing outcome data unlikely to be related to true outcome (for survival data, censoring unlikely to be introducing bias);
· Missing outcome data balanced in numbers across intervention groups, with similar reasons for missing data across groups;
· For dichotomous outcome data, the proportion of missing outcomes compared with observed event risk not enough to have a clinically relevant impact on the intervention effect estimate;
· For continuous outcome data, plausible effect size (difference in means or standardized difference in means) among missing outcomes not enough to have a clinically relevant impact on observed effect size;
· Missing data have been imputed using appropriate methods.

	Criteria for the judgement of ‘NO’ (i.e. high risk of bias).
	Any one of the following:
· Reason for missing outcome data likely to be related to true outcome, with either imbalance in numbers or reasons for missing data across intervention groups;
· For dichotomous outcome data, the proportion of missing outcomes compared with observed event risk enough to induce clinically relevant bias in intervention effect estimate;
· For continuous outcome data, plausible effect size (difference in means or standardized difference in means) among missing outcomes enough to induce clinically relevant bias in observed effect size;
· ‘As-treated’ analysis done with substantial departure of the intervention received from that assigned at randomization;
· Potentially inappropriate application of simple imputation.

	Criteria for the judgement of ‘UNCLEAR’ (uncertain risk of bias).
	Any one of the following:
· Insufficient reporting of attrition/exclusions to permit judgement of ‘Yes’ or ‘No’ (e.g. number randomized not stated, no reasons for missing data provided);
· The study did not address this outcome.

	 
SELECTIVE OUTCOME REPORTING 
Are reports of the study free of suggestion of selective outcome reporting? [Short form: Free of selective reporting?]

	Criteria for a judgement of ‘YES’ (i.e. low risk of bias).
	Any of the following:
· The study protocol is available and all of the study’s pre-specified (primary and secondary) outcomes that are of interest in the review have been reported in the pre-specified way;
· The study protocol is not available but it is clear that the published reports include all expected outcomes, including those that were pre-specified (convincing text of this nature may be uncommon).

	Criteria for the judgement of ‘NO’ (i.e. high risk of bias).
	Any one of the following:
· Not all of the study’s pre-specified primary outcomes have been reported;
· One or more primary outcomes is reported using measurements, analysis methods or subsets of the data (e.g. subscales) that were not pre-specified;
· One or more reported primary outcomes were not pre-specified (unless clear justification for their reporting is provided, such as an unexpected adverse effect);
· One or more outcomes of interest in the review are reported incompletely so that they cannot be entered in a meta-analysis;
· The study report fails to include results for a key outcome that would be expected to have been reported for such a study.

	Criteria for the judgement of ‘UNCLEAR’ (uncertain risk of bias).
	Insufficient information to permit judgement of ‘Yes’ or ‘No’. It is likely that the majority of studies will fall into this category.

	 
OTHER POTENTIAL THREATS TO VALIDITY 
Was the study apparently free of other problems that could put it at a risk of bias? [Short form: Free of other bias?]

	Criteria for a judgement of ‘YES’ (i.e. low risk of bias).
	The study appears to be free of other sources of bias.

	Criteria for the judgement of ‘NO’ (i.e. high risk of bias).
	There is at least one important risk of bias. For example, the study:
· Had a potential source of bias related to the specific study design used; or
· Stopped early due to some data-dependent process (including a formal-stopping rule); or
· Had extreme baseline imbalance; or
· Has been claimed to have been fraudulent; or
· Had some other problem.

	Criteria for the judgement of ‘UNCLEAR’ (uncertain risk of bias).
	There may be a risk of bias, but there is either:
· Insufficient information to assess whether an important risk of bias exists; or
· Insufficient rationale or evidence that an identified problem will introduce bias.


 












