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The Spine
Your spine is a complex structure that includes
bone, jelly-like intervertebral discs, muscles,
ligaments, and tendons all of which can play a
role in low back pain. Typically, when examining
how WBV causes low back pain the focus is on
the intervertebral discs. Intervertebral discs are
found between your vertebrae and act as a
cushion to absorb shock. These are the discs that
can herniate, a condition that is commonly
related to low back pain from WBV and other
shocks associated with operating farm
machinery. However, there is research that
suggests that damage to the vertebral endplate,
the surface between the vertebrae and
intervertebral disk, is a red flag for disc damage
and subsequent low back pain. The vertebral
endplate is a delicate structure that is only
millimeters thick and composed of porous bone,
making it the weakest point in your spine, so it
only makes sense that the vertebral endplate
would be the first part of your back to show
damage from exposure to WBV.

Farmers are regularly exposed to whole body vibration when operating farming machinery.
Whole body vibration (WBV) comes from machinery vibration that moves through the body
of the operator through the feet, legs or seat and can cause low back pain among other
conditions. Low back pain is one of the most prevalent and debilitating musculoskeletal
disorders found in farmers. 
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What remains to be connected in this clinical picture of low back pain in agriculture is
exposure to WBV and whether or not there is damage to the vertebral endplate as a result of
this exposure. As part of the Take a Break from the Shake: Farm Machinery Operator
Interventions project the team at the University of Saskatchewan School of Rehabilitation
Science is evaluating the damage caused to the vertebral endplate using lab simulations of
farm machinery WBV. 

As part of these lab simulations, pig spine segments are ‘shaken’ using biomechanical
testing equipment and then examined using micro-computed tomography images to look
at the structure of the spine for damage post-shake. Pig spine segments are used to model
the human spine in these lab simulations. The vibration conditions used for these
experiments are collected from agricultural machinery in order to provide an accurate
simulation of musculoskeletal damage related to low back pain common among farm
machinery operators. The team will use the results of these simulations to compare with the
current occupational health and safety vibration exposure standards. This work will
complement the additional lab tests using human participants for determining effective rest
break timing related to musculoskeletal damage. The goal of the project is to provide
farmers and farm workers with effective rest break periods and activities that help to reduce
the effect of exposure to long periods of WBV. 
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Putting the Pieces Together


