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From Figure 1 it can be seen that the largest maximum torque at the lumbosacral joint during the
shovelling task is experienced by subject A1 (aged 62 years) at 207Nm whereas the smallest
maximum torque is experienced by subject A8 (aged 37 years) at 160Nm. Figure 2 shows plots of
the torques and joint contact forces occurring at the lumbosacral joint for these 2 subjects during
the shovelling task and Figure 3 shows the postures of these subjects at the instant that the
maximum lumbosacral joint torque occurs.
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Figure 3: Posture when the maximum torque occurs at the lumbosacral joint for subject A1 (left) and A8
(right)

Conclusions
The lumbosacral joint was chosen for investigation as, anecdotally, gardeners often report back

discomfort or pain. The structures in the lumbosacral segment combine together to provide both
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a strong and stable base for the spine and a multifunctional joint that allows the torso to twist and
bend in all directions. However this spinal segment has several interconnected components, any
of which can become inflamed and cause lower back and/or leg pain (sciatica).

There was little variation for both torques and joint contact forces for the lumbosacral joint across
all professional and amateur subjects although the highest and lowest torques were found in the
amateurs.

The maximum torque corresponded to subjects who lifted the soil in a posture resulting in the
maximum distance from the body whereas those with the lower torque held the spade close to
the body and adopted a broad foot position. However the small variation in both torque and
contact force at the lumbosacral joint suggests that loading is relatively insensitive to variations in
posture.

By analysing the muscle torques and joint contact forces for the gardening trials it has been
possible to identify the optimum movement patterns which can be achieved by both the
professional and amateur gardeners.

Further research will be undertaken to explore the effects of age, training level and task more
closely and it is anticipated that the biomechanics of the gardeners might determine best practice
gardening performance for both the professional and amateur gardener. It may also have
implications on the design of gardening tools in order to optimize the gardeners’ body positions
and minimise loads generated in the muscle potentially reducing the risk of pain or injury.
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