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Effects of mechanical stress changes on bone mineral density
and microstructure during loading and unloading in humans

Norifumi FUJII'", Manabu TSUKAMOTO?, Nobukazu OKIMOTO®

Abstract

Mechanical stress on bone is crucial for maintaining and improving bone quality specifically in
terms of their key determinants, such as mineral density and microstructure. Therefore, physical activities
and exercises that apply mechanical stress to bones are recommended. However, in clinical practice,
factors like trauma, fractures, and other conditions often necessitate non-weight-bearing conditions for
patients. Studies in animals and humans investigating unloading and reloading have shown that prolonged
periods of unloading can lead to lasting deterioration in bone mineral density and microstructure, even
after reloading begins. This finding emphasizes the need for appropriate therapeutic interventions during
unloading and after reloading commences. Moreover, many elderly individuals with osteoporosis
experience impaired motor function. Therefore, encouraging safe and personalized exercises that consider
the risks of falls and re-fractures is important when applying mechanical stress to bones in elderly

population.
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