Supplemental Table S1. Data in 27 women before hip replacement 
	Age
Yrs


	BMI
kg/m2


	Yrs since MP
	Neck
	Total hip
	Trochanter

	
	
	
	REMS-BMD
g/cm2
	T-
score
	Z-
Score
	REMS- BMD
g/cm2
	T-
Score

	Z-
Score

	REMS-BMD
g/cm2
	T-
score
	Z-
score

	76
	36.13
	22
	0.812
	-0.3
	1.8
	0.972
	0.2
	2.1
	1.003
	0.5
	2.1

	77
	25.15
	27
	0.611
	-2.1
	0
	0.739
	-1.7
	0.3
	0.763
	-1.3
	0.4

	82
	31.24
	40
	0.717
	-1.2
	1.2
	0.838
	-0.9
	1.3
	0.865
	-0.5
	1.4

	67
	22.31
	17
	0.623
	-2
	-0.4
	0.747
	-1.6
	-0.2
	0.772
	-1.2
	0

	66
	23.53
	13
	0.646
	-1.8
	-0.2
	0.762
	-1.5
	-0.2
	0.787
	-1.1
	0

	81
	22.19
	36
	0.491
	-3.2
	-0.8
	0.638
	-2.5
	-0.4
	0.659
	-2
	-0.2

	82
	29.21
	36
	0.61
	-2.2
	0.3
	0.753
	-1.6
	0.6
	0.777
	-1.2
	0.7

	83
	23.67
	39
	0.573
	-2.5
	0
	0.683
	-2.1
	0.1
	0.705
	-1.7
	0.2

	60
	31.6
	7
	0.829
	-0.2
	1.1
	0.989
	0.4
	1.4
	1.021
	0.7
	1.5

	71
	21.3
	18
	0.582
	-2.4
	-0.5
	0.675
	-2.2
	-0.6
	0.697
	-1.8
	-0.4

	77
	28.91
	29
	0.615
	-2.1
	1
	0.785
	-1.3
	0.6
	0.81
	-0.9
	0.7

	56
	25.26
	6
	0.746
	-0.9
	0.2
	0.883
	-0.5
	0.3
	0.911
	-0.2
	0.5

	84
	29.41
	36
	0.666
	-1.6
	0.9
	0.773
	-1.4
	0.9
	0.799
	-1
	1

	76
	29.3
	25
	0.655
	-1.8
	0.4
	0.791
	-1.2
	0.6
	0.816
	-0.9
	0.7

	75
	27.85
	22
	0.674
	-1.6
	0.5
	0.8
	-1.2
	0.6
	0.826
	-0.8
	0.8

	57
	24.54
	7
	0.727
	-1.1
	0
	0.885
	-0.5
	0.4
	0.914
	-0.1
	0.5

	62
	38.97
	12
	0.925
	0.7
	2.1
	1.061
	1
	2.1
	1.096
	1.2
	2.1

	74
	27.34
	19
	0.663
	-1.7
	0.4
	0.81
	-1.1
	0.7
	0.837
	-0.7
	0.8

	75
	24.35
	42
	0.549
	-2.7
	0.6
	0.699
	-2
	-0.2
	0.721
	-1.6
	0

	83
	22.03
	40
	0.501
	-3.1
	-0.6
	0.636
	-2.5
	-0.3
	0.657
	-2.1
	-0.1

	64
	28.39
	9
	0.759
	-0.8
	0.7
	0.885
	-0.5
	0.7
	0.914
	-0.1
	0.9

	76
	23.01
	28
	0.555
	-2.7
	-0.5
	0.707
	-1.9
	-0.1
	0.73
	-1.5
	0.1

	55
	50.31
	0
	1.046
	1.8
	2.8
	1.204
	2.1
	2.9
	1.243
	2.3
	2.9

	78
	21.26
	23
	0.532
	-2.9
	-0.6
	0.641
	-2.5
	-0.5
	0.661
	-2
	-0.3

	· 50
	27.34
	2
	0.808
	-0.4
	0.4
	0.944
	0
	0.5
	0.975
	0.3
	0.7

	80
	33.22
	29
	0.765
	-0.8
	1.6
	0.883
	-0.5
	1.6
	0.912
	-0.2
	1.6

	66
	26.22
	16
	0.709
	-1.3
	0.4
	0.841
	-0.8
	0.5
	0.868
	-0.5
	-0.6



*  The evaluation of this patient using the REMS system is presented in Figure 3.









Supplemental Table S2. Data in 27 women after hip replacement 
	Age
Yrs


	BMI
kg/m2


	Yrs since MP
	Neck
	Total hip
	Trochanter

	
	
	
	REMS-BMD
g/cm2
	T-
score
	Z-
Score
	REMS- BMD
g/cm2
	T-
Score

	Z-
Score

	REMS-BMD
g/cm2
	T-
score
	Z-
score

	76
	36.13
	22
	0.772
	-0.7
	1.4
	0.934
	-0.1
	1.8
	0.964
	0.2
	1.8

	77
	25.15
	27
	0.506
	-3.1
	-0.9
	0.641
	-2.5
	-0.5
	0.662
	-2
	-0.4

	82
	31.24
	40
	0.68
	-1.5
	0.9
	0.797
	-1.2
	1
	0.823
	-0.8
	1.1

	67
	22.31
	17
	0.578
	-2.4
	-0.8
	0.716
	-1.9
	-0.5
	0.739
	-1.4
	-0.3

	66
	23.53
	13
	0.592
	-2.3
	-0.7
	0.725
	-1.8
	-0.5
	0.749
	-1.4
	-0.3

	81
	22.19
	36
	0.475
	-3.4
	-1
	0.625
	-2.6
	-0.5
	0.645
	-2.2
	-0.3

	82
	29.21
	36
	0.633
	-1.9
	0.5
	0.788
	-1.3
	0.9
	0.814
	-0.9
	1

	83
	23.67
	39
	0.578
	-2.4
	0
	0.692
	-2
	0.2
	0.714
	-1.6
	0.3

	60
	31.6
	7
	0.789
	-0.5
	0.8
	0.972
	0.2
	1.2
	1.004
	0.5
	1.4

	71
	21.3
	18
	0.577
	-2.5
	-0.6
	0.686
	-2.1
	-0.5
	0.709
	-1.7
	-0.3

	77
	28.91
	29
	0.678
	-1.5
	0.6
	0.815
	-1
	0.9
	0.841
	-0.7
	1

	56
	25.26
	6
	0.717
	-1.2
	-0.1
	0.867
	-0.6
	0.1
	0.895
	-0.3
	0.4

	84
	29.41
	36
	0.563
	-2.6
	0
	0.7
	-2
	0.3
	0.723
	-1.6
	0.4

	76
	29.3
	25
	0.64
	-1.9
	0.2
	0.778
	-1.3
	0.5
	0.803
	-1
	0.6

	75
	27.85
	22
	0.656
	-1.7
	0.3
	0.808
	-1.1
	0.7
	0.834
	-0.7
	0.8

	57
	24.54
	7
	0.686
	-1.5
	-0.3
	0.837
	-0.9
	0
	0.864
	-0.5
	0.2

	62
	38.97
	12
	0.908
	0.5
	1.9
	1.064
	1
	2.1
	1.099
	1.3
	2.2

	74
	27.34
	19
	0.641
	-1.9
	0.2
	0.785
	-1.3
	0.5
	0.81
	-0.9
	0.6

	75
	24.35
	42
	0.513
	-3
	-1
	0.692
	-2.1
	-0.2
	0.714
	-1.6
	-0.1

	83
	22.03
	40
	0.525
	-2.9
	-0.4
	0.672
	-2.2
	0
	0.693
	-1.8
	0.1

	64
	28.39
	9
	0.701
	-1.3
	0.2
	0.839
	-0.8
	0.4
	0.866
	-0.5
	0.5

	76
	23.01
	28
	0.558
	-2.6
	-0.5
	0.718
	-1.8
	0
	0.742
	-1.4
	0.2

	55
	50.31
	0
	1.006
	1.4
	2.5
	1.204
	2.1
	2.9
	1.243
	2.3
	2.9

	78
	21.26
	23
	0.488
	-3.3
	-1
	0.619
	-2.6
	-0.7
	0.639
	-2.2
	-0.5

	*  50
	27.34
	2
	0.743
	-1
	-0.2
	0.886
	-0.5
	0
	0.914
	-0.1
	0.2

	80
	33.22
	29
	0.794
	-0.5
	1.8
	0.906
	-0.3
	1.8
	0.936
	0
	1.8

	66
	26.22
	16
	0.698
	-1.4
	0.2
	0.845
	-0.8
	0.5
	0.873
	-0.4
	0.7



*  The evaluation of this patient using the REMS system is presented in Figure 3.



Supplemental Table S3. Data in 23 men before hip replacement 

	Age
Yrs


	BMI
kg/m2


	Neck
	Total hip
	Trochanter

	
	
	REMS-BMD
g/cm2
	T-
score
	Z-
Score
	REMS- BMD
g/cm2
	T-
score

	Z-
score

	REMS-BMD
g/cm2
	T-
score
	Z-
score

	64
	30.68
	0.831
	-0.7
	0.3
	0.984
	-0.3
	0.2
	0.88
	-0.8
	-0.6

	76
	26.73
	0.708
	-1.6
	-0.3
	0.904
	-0.9
	0
	0.797
	-1.3
	-0.9

	69
	33.44
	0.863
	-0.5
	0.7
	1.048
	0.1
	0.7
	0.946
	-0.4
	-0.1

	66
	30.79
	0.877
	-0.4
	0.7
	1.019
	-0.1
	0.5
	0.916
	-0.6
	-0.3

	49
	27.77
	0.817
	-0.8
	-0.1
	0.972
	-0.4
	-0.4
	0.867
	-0.9
	-0.8

	64
	29.94
	0.843
	-0.6
	0.4
	0.974
	-0.4
	1
	0.869
	-0.9
	-0.7

	63
	25
	0.705
	-1.7
	-0.7
	0.831
	-1.3
	-0.9
	0.722
	-1.8
	-1.6

	75
	29.71
	0.836
	-0.7
	0.7
	0.961
	-0.5
	0.4
	0.857
	-0.9
	-0.5

	61
	26.77
	0.696
	-1.7
	-0.8
	0.873
	-1.1
	-0.6
	0.766
	-1.5
	-1.3

	61
	24.76
	0.734
	-1.4
	-0.5
	0.864
	-1.1
	-0.7
	0.756
	-1.6
	-1.4

	59
	25.5
	0.813
	-0.9
	0.1
	0.905
	-0.8
	-0.8
	0.798
	-1.3
	-1.2

	56
	37.35
	0.949
	0.1
	1
	1.119
	0.6
	0.6
	1.019
	0
	0.2

	54
	41.8
	0.999
	0.5
	1.3
	1.194
	1.1
	1.1
	1.096
	0.5
	0.6

	57
	33.08
	0.878
	-0.4
	0.5
	1.052
	0.1
	0.1
	0.95
	-0.4
	-0.3

	70
	28.86
	0.854
	-0.6
	0.6
	0.984
	-0.3
	0.3
	0.88
	-0.8
	-0.5

	62
	29.26
	0.745
	-1.4
	-0.4
	0.881
	-1
	-0.6
	0.774
	-1.5
	-1.3

	80
	29.32
	0.789
	-1
	0.5
	0.929
	-0.7
	0.4
	0.823
	-1.2
	-0.6

	81
	23.36
	0.634
	-2.2
	-0.6
	0.77
	-1.7
	-0.6
	0.659
	-2.2
	-1.6

	72
	32.88
	0.877
	-0.4
	0.9
	1.041
	0.1
	0.8
	0.939
	-0.4
	-0.1

	79
	36.14
	0.818
	-0.8
	0.7
	0.979
	-0.4
	0.7
	0.875
	-0.8
	-0.3

	68
	31.96
	0.78
	-1.1
	0
	0.959
	-0.5
	0.1
	0.854
	-1
	-0.7

	53
	28.93
	0.904
	-0.2
	0.6
	1.028
	0
	0
	0.925
	-0.5
	-0.4

	64
	25.31
	0.747
	-1.3
	-0.2
	0.881
	-1
	-0.4
	0.773
	-1.5
	-1.2






Supplemental Table S4. Data in 23 men after hip replacement 

	Age
Yrs


	BMI
kg/m2


	Neck
	Total hip
	Trochanter

	
	
	REMS-BMD
g/cm2
	T-
score
	Z-
Score
	REMS- BMD
g/cm2
	T-
score

	Z-
score

	REMS-BMD
g/cm2
	T-
score
	Z-
score

	64
	30.68
	0.877
	-0.4
	0.6
	1.034
	0
	0.5
	0.932
	-0.5
	-0.3

	76
	26.73
	0.65
	-2.1
	-0.7
	0.82
	-1.4
	-0.5
	0.711
	-1.8
	-1.4

	69
	33.44
	0.863
	-0.5
	0.7
	1.037
	0
	0.7
	0.935
	-0.5
	-0.2

	66
	30.79
	0.845
	-0.6
	0.4
	1.007
	-0.2
	0.4
	0.904
	-0.7
	-0.4

	49
	27.77
	0.802
	-0.9
	-0.2
	0.976
	-0.4
	-0.4
	0.871
	-0.9
	-0.8

	64
	29.94
	0.862
	-0.5
	0.5
	1.005
	-0.2
	3
	0.901
	-0.7
	-0.5

	63
	25
	0.715
	-1.6
	-0.6
	0.85
	-1.2
	-0.7
	0.742
	-1.7
	-1.5

	75
	29.71
	0.801
	-0.9
	0.4
	0.937
	-0.6
	0.2
	0.831
	-1.1
	-0.7

	61
	26.77
	0.671
	-0.9
	-0.9
	0.875
	-1
	-0.6
	0.768
	-1.5
	-1.3

	61
	24.76
	0.703
	-17
	-0.7
	0.836
	-1.3
	-0.9
	0.727
	-1.7
	-1.6

	59
	25.5
	0.755
	-1.3
	-0.3
	0.869
	-1.1
	-1.1
	0.762
	-1.5
	-1.4

	56
	37.35
	0.953
	0.2
	1.1
	1.133
	0.7
	0.7
	1.034
	0.2
	0.3

	54
	41.8
	0.982
	0.4
	1.2
	1.182
	1
	1
	1.084
	0.5
	0.5

	57
	33.08
	0.907
	-0.2
	0.7
	1.123
	0.6
	0.6
	1.023
	0.1
	0.2

	70
	28.86
	0.854
	-0.6
	0.6
	0.993
	-0.3
	0.4
	0.889
	-0.7
	-0.4

	62
	29.26
	0.727
	-1.5
	-0.5
	0.936
	-0.6
	-0.2
	0.831
	-1.1
	-0.9

	80
	29.32
	0.679
	-1.8
	-0.3
	0.833
	-13
	-0.3
	0.724
	-1.8
	-1.2

	81
	23.36
	0.644
	-2.1
	-0.5
	0.786
	-1.6
	-0.5
	0.675
	-2.1
	-1.5

	72
	32.88
	0.855
	-0.6
	0.7
	1.021
	-0.1
	0.7
	0.919
	-0.6
	-0.2

	79
	36.14
	0.833
	-0.7
	0.8
	1.053
	0.1
	1.2
	0.951
	-0.4
	0.2

	68
	31.96
	0.797
	-1
	0.1
	0.989
	-0.3
	0.3
	0.885
	-0.8
	-0.5

	53
	28.93
	0.854
	-0.6
	0.3
	1
	-0.2
	-0.2
	0.896
	-0.7
	-0.6

	67
	25.31
	0.715
	-1.6
	-0.5
	0.843
	-1.3
	-0.7
	0.735
	-1.7
	-1.4






Supplemental Table S5. Characteristics of the study population before surgery
	
	Female
	Male

	Number of subjects
	27
	23

	Age (years)
	71.6 ± 9.9 b
	65.5 ± 8.9 

	Menopause (years)
	49.4 ± 5.0
	

	Years since menopause
	22.2 ± 12.6
	

	BMI (kg/m2)
	27.9 ± 6.3 b
	29.9 ± 4.4 

	Neck BMD (g/cm2)
	0.681 ± 0.129 a
	0.813 ± 0.087 

	Neck BMD T-score
	-1.52 ± 1.168 b
	-0.86 ± 0.63 

	Total hip BMD (g/cm2)
	0.816 ± 0.136 a
	0.963 ± 0.096 

	Total hip BMD T-score
	-1.05 ± 1.11 b
	-0.46 ± 0.64 

	Trochanter BMD (g/cm2)
	0.842 ± 0.140
	0.858 ± 0.099

	Trochanter BMD T-score
	-0.68± 1.05
	-0.95 ± 0.61


a p< 0.001;  b p< 0.05




Supplemental Table S6. Multiple linear regression models with age, sex, and BMI as dependent variables and femoral neck RMS-BMD as the independent variable in patients before and after total hip replacement. Multiple linear regression coefficients, standard errors, t-values, and p-values for pre- and postoperative prediction of femoral neck REMS-BMD from age, sex, and BMI. R², adjusted R², and model p-values are reported for each model.

Pre-surgery model:
Femoral neck REMS-BMD = 0.733 - (0.00465 * age) - (0.0722 * sex) + (0.0153 * BMI)                           N  = 50; R = 0.951; Rsqr = 0.904; Adj Rsqr = 0.898; Standard Error of Estimate = 0.041 

 	          Coefficient     	Std. Error	  t	  P 	VIF		
Constant 	             0.733	0.061	11.951	<0.001		
Age	                    -0.005	0.001	-7.165	<0.001	1.176	
Sex                    -0.072   	0.012	-5.822	<0.001	1.121	
BMI   	                 0.015	0.0018	13.773	<0.001	1.098	

Analysis of Variance:
 	    DF 	          SS          MS         F 	           P 	
Regression	       3          0.738      0.246     144.2	    <0.001	
Residual	         46          0.078      0.002			
Total	           49          0.816      0.017

Post-surgery model:
Femoral neck REMS-BMD = 0.676 - (0.00414 * age) - (0.0843 * sex) + (0.0159 * BMI)                          N  = 50; R = 0.946; Rsqr = 0.895; Adj Rsqr = 0.888; Standard Error of Estimate = 0.045

 	         Coefficient     Std. Error     t	        P          VIF		
Constant	0.676	         0.0662	    10.210   <0.001			
Age	          -0.004	         0.001	    -5.909   <0.001    1.176		
Sex	          -0.084            0.013	     6.297   <0.001    1.121		
BMI               0.016	        0.0012 	   13.327   <0.001    1.098		

Analysis of Variance:
 	          DF 	      SS 	          MS 	   F 	      P 	
Regression	  3	   0.779      0.260    130.689   <0.001	
Residual	46	   0.091     0.002			
Total	            49	  0.870      0.018	




[image: ]
Supplemental Fig. 1. Bland–Altman plots showing agreement between measured and calculated femoral neck REMS-BMD T-score values before surgery. Solid line indicates mean difference; dashed lines represent the 95% limits of agreement. The line of equality is also shown. The mean bias was close to zero. Limits of agreement indicated no significant systematic bias. The femoral neck REMS-BMD T-score values were calculated using an equation: T-score = -2.006 - (0.0401 * Age) - (0.142 * Sex) + (0.130 * BMI). 
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Supplemental Table S1. Data in  27 women   before hip replacement    

Age   Y rs      BMI   kg/m 2      Yrs  since  MP  Neck  Total hip  Trochanter  

REMS - BMD   g/cm 2  T -   score  Z -   Score  REMS -   BMD   g/cm 2  T -   Score    Z -   Score    REMS - BMD   g/cm 2  T -   score  Z -   score  

76  36 . 13  22  0 . 812  - 0 . 3  1 . 8  0 . 972  0 . 2  2 . 1  1 . 003  0 . 5  2 . 1  

77  25 . 15  27  0 . 611  - 2 . 1  0  0 . 739  - 1 . 7  0 . 3  0 . 763  - 1 . 3  0 . 4  

82  31 . 24  40  0 . 717  - 1 . 2  1 . 2  0 . 838  - 0 . 9  1 . 3  0 . 865  - 0 . 5  1 . 4  

67  22 . 31  17  0 . 623  - 2  - 0 . 4  0 . 747  - 1 . 6  - 0 . 2  0 . 772  - 1 . 2  0  

66  23 . 53  13  0 . 646  - 1 . 8  - 0 . 2  0 . 762  - 1 . 5  - 0 . 2  0 . 787  - 1 . 1  0  

81  22 . 19  36  0 . 491  - 3 . 2  - 0 . 8  0 . 638  - 2 . 5  - 0 . 4  0 . 659  - 2  - 0 . 2  

82  29 . 21  36  0 . 61  - 2 . 2  0 . 3  0 . 753  - 1 . 6  0 . 6  0 . 777  - 1 . 2  0 . 7  

83  23 . 67  39  0 . 573  - 2 . 5  0  0 . 683  - 2 . 1  0 . 1  0 . 705  - 1 . 7  0 . 2  

60  31 . 6  7  0 . 829  - 0 . 2  1 . 1  0 . 989  0 . 4  1 . 4  1 . 021  0 . 7  1 . 5  

71  21 . 3  18  0 . 582  - 2 . 4  - 0 . 5  0 . 675  - 2 . 2  - 0 . 6  0 . 697  - 1 . 8  - 0 . 4  

77  28 . 91  29  0 . 615  - 2 . 1  1  0 . 785  - 1 . 3  0 . 6  0 . 81  - 0 . 9  0 . 7  

56  25 . 26  6  0 . 746  - 0 . 9  0 . 2  0 . 883  - 0 . 5  0 . 3  0 . 911  - 0 . 2  0 . 5  

84  29 . 41  36  0 . 666  - 1 . 6  0 . 9  0 . 773  - 1 . 4  0 . 9  0 . 799  - 1  1  

76  29 . 3  25  0 . 655  - 1 . 8  0 . 4  0 . 791  - 1 . 2  0 . 6  0 . 816  - 0 . 9  0 . 7  

75  27 . 85  22  0 . 674  - 1 . 6  0 . 5  0 . 8  - 1 . 2  0 . 6  0 . 826  - 0 . 8  0 . 8  

57  24 . 54  7  0 . 727  - 1 . 1  0  0 . 885  - 0 . 5  0 . 4  0 . 914  - 0 . 1  0 . 5  

62  38 . 97  12  0 . 925  0 . 7  2 . 1  1 . 061  1  2 . 1  1 . 096  1 . 2  2 . 1  

74  27 . 34  19  0 . 663  - 1 . 7  0 . 4  0 . 81  - 1 . 1  0 . 7  0 . 837  - 0 . 7  0 . 8  

75  24 . 35  42  0 . 549  - 2 . 7  0 . 6  0 . 699  - 2  - 0 . 2  0 . 721  - 1 . 6  0  

83  22 . 03  40  0 . 501  - 3 . 1  - 0 . 6  0 . 636  - 2 . 5  - 0 . 3  0 . 657  - 2 . 1  - 0 . 1  

64  28 . 39  9  0 . 759  - 0 . 8  0 . 7  0 . 885  - 0 . 5  0 . 7  0 . 914  - 0 . 1  0 . 9  

76  23 . 01  28  0 . 555  - 2 . 7  - 0 . 5  0 . 707  - 1 . 9  - 0 . 1  0 . 73  - 1 . 5  0 . 1  

55  50 . 31  0  1 . 046  1 . 8  2 . 8  1 . 204  2 . 1  2 . 9  1 . 243  2 . 3  2 . 9  

78  21 . 26  23  0 . 532  - 2 . 9  - 0 . 6  0 . 641  - 2 . 5  - 0 . 5  0 . 661  - 2  - 0 . 3  

*   50  27 . 34  2  0 . 808  - 0 . 4  0 . 4  0 . 944  0  0 . 5  0 . 975  0 . 3  0 . 7  

80  33 . 22  29  0 . 765  - 0 . 8  1 . 6  0 . 883  - 0 . 5  1 . 6  0 . 912  - 0 . 2  1 . 6  

66  26 . 22  16  0 . 709  - 1 . 3  0 . 4  0 . 841  - 0 . 8  0 . 5  0 . 868  - 0 . 5  - 0 . 6  

  *   The evaluation of this patient using the REMS system is presented in Figure 3.                    

