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Background – Bones develop to withstand the mechanical forces applied to them from muscle pull and growth (1). 
Heritable factors account for up to 80% of the variance in bone mass (2). Of the modifiable factors, physical 
activity, lean tissue mass and dietary calcium intake that have been extensively evaluated. After genetics, physical 
activity appears the major determinant of peak bone mass, accounting for up to 17% of its variance (3).  
Objective – To discuss the major modifiable factors of bone strength including physical activity, lean tissue mass 
and dietary calcium intake. 
Design – Review of the literature on modifiable factors of bone strength. 
Outcomes – Bone mineral density testing has shown that muscle mass is a major predictor of bone mineral content 
(BMC) (4). This is seen in children with reduced ambulation, where reduced lower limb bone and muscle mass co-
exist (1). In healthy children, physical activity can positively influence bone mass (5), but this is not maintained 
once activity is ceased (3). Mechanical stimulation of bone through vibration takes advantage of the anabolic effects 
of muscle stimulation on bone (6).  
There are no data on the minium threshold of calcium intake required for optimal bone health during childhood (7). 
Studies into calcium supplementation have lacked adequate control groups to account for the multiple factors 
influencing bone and none have assessed one strength (7). Further, calcium’s effect appears short lived, with very 
few studies showing a prolonged benefit on bone mass. Milk calcium may be more important that calcium salts, as 
milk may also provide essential proteins and growth factors necessary for bone development (3).  
Conclusion – As more is done to unravel the modifiable influences on bone strength, it appears that the greatest 
promise lies with the development and maintenance of optimal physical activity and thus lean tissue mass.   
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