The ageing spine and healthcare technologies

Abstract:

In this lecture, we shall examine the changes in the bone, intervertebral discs and
muscles of the spine as a result of ageing and osteoporosis, and how these changes
are related to the loss of functions. Osteoporosis does not affect the bone only, but
also non-osseous tissues, leading to the loss of functions such as balance.
Sarcopenia has emerged as an important risk factor for osteoporosis, and may
contribute to the risk of falling. Recent evidence has suggested that sarcopenia may
decrease bone strength due to the decreased muscle contraction and the
subsequent reduction in mechanical stimulus on the bone.

This lecture will review the current opinions and scientific evidence regarding how
physical activity and exercise may influence bone mineral density and muscle
strength. Technology may play a key role in promoting musculoskeletal health. Skin-
mounted miniature sensors such as accelerometers are potentially useful to monitor
the dose-response relationship of physical activity. However, this can be challenging
as the sensors may be subjected to errors due to deformation of soft tissues. A
correction algorithm will be presented. We shall also discuss how mechanical stimuli
are transmitted through the spine during everyday activities such as walking. Ageing
may lead to an attenuation of signal transmission, and walking exercise may not
provide sufficient stimuli to maintain or improve spine health.
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