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Occupational Exposure to
Whole Body Vibration

People experience various types of whole
body vibration in daily life including...

Vehicles (trucks, helicopters, subways)
Machinery (industry and agriculture)

Industrial (mining, forestry,)















Variation in transmissibility of
acceleration could be caused by
postural changes

(Griffin 1990)
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Figure 1: Muscle belly split into various component parts (from Essentials of
Strength Training & Conditioning, National Strength & Conditioning Association)




Study Objectives

1) Quantify the accelerations experienced
by the axial skeleton during standing
vibration between 20 - 50Hz

2) Investigate which knee angles

effectively dampen vibration to the upper
body

3) Evaluate whether ISO standards for
evaluating WBV are appropriate when
measuring standing vibration.
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Study Design

Recreationally
Active Male and
Female Subjects

Static or Dyvnamic

Squat
30 second trials

RIVIS Acceleration
(m/s/s)
4.90, 8.80, 13.70,
25.0, 32.0

Posture Conditions
0, 20, 40, 60 degrees

Trials were randomized
to account for
confounding factors such
as fatigue and subject
adaptation

Each subject completed
a trial of either static or
dynamic squats

Dynamic trials
completed 3 repetitions
controlled with a
metronome



Posture Conditions

I R fg

0° 20°

Knee Flexion Angle (degrees)



4.5

3.5

20

40

60



=
o
£
et
3
L]
L=
<

Knee Angle (degrees)

14 15 25

—Platform Accel —Head Accel —Knee Angle




= Head eWVDW

-
LS
=
=y

"
=
=

e

=
[-4

40

Knee Angle (degrees)




Preliminary Conclusions

Joint actions (knee flexion) serve to absorb
shock wave energy

In an extended position the knee extensor
muscles cannot absorb energy; vibration is
left unattenuated to pass onto the trunk and
head

ISO standards do not appear to be an
appropriate tool for evaluating foot to head
WBYV exposure.



Future Directions

Acceleration measurements taken on the
skin may not accurately represent those
at the bone. Currently we are

investigating methods to correct this.
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