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Abstract  
 
Background: Osteoporosis is a hereditary multifactorial skeletal disease characterised by 
low bone mass and strength leading to increased fracture risk. Clinical risk factors (CRF), 
with or without bone mineral density (BMD), are used to predict fracture risk. A number of 
gene variants have been found associated with low BMD and fracture, however fractures 
can occur independent of BMD. In this study, a candidate gene approach was used to 
identify genes that might be responsible for BMD and fractures in Malta.  
Methods: 1045 Maltese postmenopausal women were recruited and BMD measurements 
were performed. Women who suffered low-trauma fractures were classified as cases 
whereas women without a fracture history were included as controls. CRF including 
anthropometric and biochemical parameters were determined, and fourteen gene variants 
within the Wnt-β catenin, RANK-RANKL-OPG, and oestrogen-endocrine pathways were 
genotyped.  
Results: A number of CRF were found associated with low BMD and/or increased fracture 
risk. BMI, years since menopause, low physical activity, a family history of osteoporosis and 
fractures, and low serum levels of calcium, ALP and albumin were significantly associated 
with increased fracture risk and/or osteoporosis. Using logistic regression analysis adjusted 
for age and CRF, variants within the OPG, RANK, LRP4, and LRP5 genes were significantly 
associated with BMD at the lumbar spine (LS) and/or femoral neck (FN), and increased 
fracture risk, some of which were independent of BMD. Haplotypes for polymorphisms 
within the OPG, LRP4 and LRP5 were associated with BMD at different anatomical sites, and 
with all-type of low-trauma fractures. Genetic risk scores were associated with low BMD 
and increased fractures, however they did not show any predictive ability.  
Conclusion: Results suggest that measurements of serum calcium, ALP and albumin levels 
could be indicative of frailty and low BMD, and that a number of gene variants are 
associated with reduced BMD and/or increased fracture susceptibility in Maltese 
postmenopausal women. 
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