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Whole body vibrations 

(WBV) and health risks

• What’re whole body vibrations
– Usually occur while operating vehicles

– Leads to lower back pain and neck pain

– 10% of the male working population of Sweden is subjected 

to whole body vibrations at least ¼ of the working time

– Among blue-collar workers this could be as high as 25%



What does the Swedish 

work environment law 

demand?

• AFS 2001:1, 8 §

The employer must regularly examine the 

working conditions and assess the risks ... 

• AFS 2005:15, 4-7 §§

…that may arise as a result of exposure 

to vibrations at work.



Typical whole body vibration risk assessment

• Find daily vibration dose levels

• Check whether they exceed “Action” 

or “Limit” values

• Take remedial actions (immediate if 

necessary)



WBV exposure calculation – Step 1 
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WBV exposure calculation – Step 2 
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Can we use cheap 

wearable 

accelerometers?

Why not enough WBV 

measurements?

Is it cost and complexity 

of  equipment?

Axivity AX3
– Cheap (129 €)

– No cables – self contained 

– Small, robust and handy (23 X 

32.5 X 7.6 m with IPx8 and IP6x)



Introducing Axivity AX3 based WBV Calculator – A tool to 

measure whole body vibration exposure



User friendly GUI



User Interface – Output: Exposure details



Field validation: Axivity AX3 based system vs Gold 

standard Svantek SV106

• Purpose:

– Validating our system 

in real scenarios: 

compare AX3 based 

system in the field with 

a gold standard 

measurement system

vs



Field validation: – a timber production company

• Multiple wheel-loaders 

• A control-room (with low 

vibrations)

• 16 measurements: AX3s fixed 

on top of SV106's seat plate



RMS (aw) 

Comparison

• Very good correlation with 

Svantek

• Largest mean difference 

(bias) between AX3 and 

SV 106 was 0.02 m/s2



VDV Comparison

• Good correlation with 

Svantek

• Largest mean difference 

(bias) between AX3 and 

SV 106 was 0.56 m/s1,75 



Final Remarks

• Field measurements with the AX3 and our software can be 

a sufficiently reliable method for risk assessments of WBV 

at work.

• A WBV measurement can be done fairly easily and at a 

low cost.


