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levels: the mean T-score (SD) was -2.88 (0.93) and 
-2.65 (0.83), respectively, in the two groups (mean 
difference 0.23; 95%CI 0.05 - 0.41; P = 0.010). The 
results of linear multiple regression for BMD measured 
at the femoral neck are shown in Table 2: three of the 
eight independent variables included in the standard 
regression model (i.e. PTH status, BMI, and age) were 
significantly associated with the dependent variable 
(femoral BMD expressed as a T-score). In particular, 
the presence of secondary hyperparathyroidism was 
negatively associated with BMD (p=0.001).A low 
BMD value (femoral neck T-score lower than -2.5) 
was found in 157 of the 257 women with normal PTH 

levels (i.e., 61%), whereas it was observed in 103 of 
the 148 women with secondary hyperparathyroidism 
(i.e., 70%). After multiple adjustments, the presence 
of secondary hyperparathyroidism was significantly 
associated with a femoral neck T-score lower than 
-2.5. The adjusted odds ratio was 1.81 (95% CI 1.11 
- 2.95; P=0.017), as shown in Table 3.

Discussion

Data show that PTH response to severe vitamin 
D deficiency was significantly associated with BMD 
assessed at the femoral neck after a hip-fracture: 

Table 3. Binary logistic regression analysis model

Odds Ratio and 95% CI P
PTH status (either secondary hyperparathyroidism or functional hypoparathyroidism) 1.81 (1.11 - 2.95) 0.017
Age 1.02 (0.99 - 1.05) 0.143
Body Mass Index 0.86 (0.81 - 0.91) <0.001
Phosphate (mg/dl) 1.12 (0.77 - 1.64) 0.547
Albumin-adjusted calcium (mg/dl) 1.15 (0.92 - 1.44) 0.212
25-hydroxyvitamin D 0.98 (0.91 - 1.05) 0.583
Estimated GFR 1.01 (0.99 - 1.02) 0.093
Magnesium 0.99 (0.97 - 1.02) 0.595
The dependent variable was the presence of a low T-score (T-score < -2.5 at femoral neck assessment of bone mineral density) that 
was conventionally attributed a value of 1 (a T-score higher than -2.5 was conventionally attributed a value of 0). The independent 
variables included in the regression model are listed in the Table. Secondary hyperparathyroidism was conventionally attributed a 
value of 1 (functional hypoparathyroidism was conventionally attributed a value of 0). The full model was statistically significant (χ2 
= 45.7; df=8; P<0.001).

Table 2. Linear multiple regression analysis model 

Independent variables B (95% CI) Beta P
(Constant) -2.81 (-4.52; -1.10) 0.001
PTH status (either secondary hyperparathyroidism or functional hypoparathyroidism) -0.28 (-0.46; -0.11) -0.16 0.001
Age (years) -0.01 (-0.02; 0) -0.10 0.043
Body Mass Index (kg/m2) 0.08 (0.06; 1.0) 0.36 <0.001
Phosphate (mg/dl) -0.02 (-0.16; 0.11) -0.01 0.774
Albumin-adjusted calcium (mg/dl) -0.05 (-0.13; 0.03) -0.06 0.216
25-hydroxyvitamin D (ng/ml) 0.01 (-0.02; 0.04) 0.03 0.442
Estimated GFR (ml/min) -0.003 (-0.01; 0.00) -0.08 0.079
Magnesium (mg/dl) 0.001 (-0.01; 0.01) 0.01 0.895
The dependent variable was femoral bone mineral density expressed as a T-score. The independent variables were those listed in the 
Table. For each independent variable, unstandardized B coefficients with 95% confidence intervals, standardized Beta coefficients, 
and P values are shown. Secondary hyperparathyroidism was conventionally attributed a value of 1 (functional hypoparathyroidism 
was conventionally attributed a value of 0). R2 = 0.18; F = 11.0; p<0.001.




