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ABSTRACT
The  intention  of  this  study  was  to  systematically  analyze  the  impact  of  biomechanical  parameters  in  terms  of 
different  peak­to­peak  displacements  and  knee  angles  on  trunk  and  neck  muscle  activity  during  whole­body 
vibration (WBV). 28 healthy men and women (age 23 ± 3 years) performed four static squat positions (2 peak­to­
peak displacements x 2 knee angles) on a side alternating vibration platform with and without vibration stimulus. 
Surface electromyography (EMG) was used to record the neuromuscular activity of the erector spinae muscle, the 
rectus  abdominis  muscle,  and  of  the  splenius  muscle.  EMG  levels  normalized  to  maximal  voluntary  contractions 
ranged  between  3.2 –  27.2 % MVC during WBV. The  increase  in muscle activity caused by WBV was significant, 
particularly  for  the  back muscles,  which  was  up  to  19.0 % MVC.  The  impact  of  the  factor ‘condition’ (F­values 
ranged  from 13.4  to 132.0, p ≤ 0.001) and of the factor ‘peak­to­peak displacement’ (F­values ranged from 6.4 to 
69.0 and p­values from < 0.001 to 0.01) were statistically significant for each muscle tested. However, the factor 
‘knee angle’ only affected the back muscles (F­value 10.3 and 7.3, p ≤ 0.01). The results of this study should give 
more information for developing effective and safe training protocols for WBV treatment of the upper body. 

Key words: Vibration, electromyography, torso, paraspinal muscles 

  Key Points

● The maximum levels of muscle activity were significantly reached at high amplitudes at a 
vibration frequency of 30 Hz. 
● WBV leads to a higher muscle activation of the lower back muscles than of the abdominal 
muscles. 
● Both knee angles of 30° and 45° have similar effects on the vibration load and represent 
safe positions to prevent any actual harm. 
● Certain combinations of the biomechanical variables have similar effects on the level of 

  
 

 

Article Tools
PDF Download

Full Text

How to Cite 
Citations in 

ScholarGoogle 

Email link to this 
article 

Dennis 
Perchthaler, 

Simon Hauser, 
Hans-

Christian 
Heitkamp, 

Tobias Hein, 
Stefan Grau, 
(2015) Acute 

Effects of 
Whole-Body 
Vibration on 
Trunk and 

Neck Muscle 
Activity in 

Consideration 
of Different 
Vibration 

Loads. Journal 
of Sports 

Science and 
Medicine (14), 

155 - 162. 
Your name:  *
Your E-mail:  *

Recipient's E-
mail:  * 

 *Required Field

New content 
alert

Tweet 
 

Related articles by

Other articles by

Vibration 
electromyography 
torso 
paraspinal muscles 

Dennis Perchthaler 
Simon Hauser 

Hans-

JSSM | Copyright 2001-2015 | All rights reserved. | LEGAL NOTICES 
It is forbidden the total or partial reproduction of this web site and the published materials, the treatment of its database, 

any kind

     

  
Home

  
Mission

  
Scope

  
Editorial Board

  
For Reviewers

  
Submission

  
Statistics

  
Contact

  
                 Back Issues

Statistics



of transition and for any means, either electronic, mechanic or other methods, without the previous written permission of 
the JSSM.


