Supplemental Table 1.  Characteristics of the study population according to sex.

	Characteristics
	Women
	Men
	p-value

	N=
	76,320
	8,453
	

	Age (years)
	64.5 ± 10.9
	66.1 ± 12.2
	<0.001

	MOF fracture risk (percent)
	10.3 ± 7.3
	7.7 ± 4.9
	<0.001

	Hip fracture risk(percent)
	2.3 ± 3.9
	2.4 ± 3.4
	0.281

	Neck T-score
	-1.4 ± 1.0
	-1.1 ± 1.1
	<0.001

	Trochanter T-score
	-1.2 ± 1.2
	-0.3 ± 1.4
	<0.001

	Total hip T-score
	-0.9 ± 1.2
	-0.4 ± 1.3
	<0.001

	Trochanter-Neck T-score difference
	0.2 ± 0.7
	0.8 ± 0.8
	<0.001

	Total hip-Neck T-score difference
	0.5 ± 0.5
	0.7 ± 0.6
	<0.001


Data expressed as mean (SD).  Major osteoporotic fracture (MOF) and hip fracture risk computed using the FRAX tool with femoral neck bone mineral density (BMD).

Supplemental Table 2.  Pearson correlation coefficients between baseline characteristics, overall and according to sex.

	Characteristics
	Neck

T-score
	Trochanter

T-score
	Total hip

T-score
	Trochanter-Neck T-score difference
	Total hip-Neck T-score difference

	ALL SUBJECTS (N=84,773)
	
	
	
	
	

	   Age (years)
	-0.35
	-0.20
	-0.30
	0.15
	-0.02

	   MOF fracture risk (percent)
	-0.43
	-0.34
	-0.42
	0.01
	-0.15

	   Hip fracture risk(percent)
	-0.45
	-0.34
	-0.43
	0.03
	-0.15

	   Neck T-score
	--
	0.81
	0.91
	0.02
	0.22

	   Trochanter T-score
	0.81
	--
	0.94
	0.60
	0.66

	   Total hip T-score
	0.91
	0.94
	--
	0.36
	0.60

	WOMEN (N=76,320)
	
	
	
	
	

	   Age (years)
	-0.38
	-0.25
	-0.34
	0.12
	-0.05

	   MOF fracture risk (percent)
	-0.44
	-0.34
	-0.42
	0.04
	-0.14

	   Hip fracture risk(percent)
	-0.47
	-0.37
	-0.45
	0.03
	-0.17

	   Neck T-score
	--
	0.82
	0.91
	-0.02
	0.22

	   Trochanter T-score
	0.82
	--
	0.95
	0.56
	0.66

	   Total hip T-score
	0.91
	0.95
	--
	0.33
	0.59

	MEN (N=8,453)
	
	
	
	
	

	   Age (years)
	-0.19
	0.00
	-0.11
	0.26
	0.12

	   MOF fracture risk (percent)
	-0.28
	-0.15
	-0.24
	0.12
	-0.02

	   Hip fracture risk(percent)
	-0.29
	-0.14
	-0.23
	0.16
	0.01

	   Neck T-score
	--
	0.82
	0.91
	0.08
	0.22

	   Trochanter T-score
	0.82
	--
	0.95
	0.63
	0.65

	   Total hip T-score
	0.91
	0.95
	--
	0.42
	0.60


Major osteoporotic fracture (MOF) and hip fracture risk computed using the FRAX tool with femoral neck bone mineral density (BMD).  Significant effects are in boldface.  

Supplemental Table 3.  Frequency of hip region T-score category discordance.
	ALL SUBJECTS (N=84,773)
	Total hip < Neck
	Concordant
	Total hip > Neck
	Subtotal

	Trochanter < Neck
	0.3%
	3.6%
	0.0%
	3.9%

	Concordant
	<0.1%
	76.5%
	5.4%
	81.9%

	Trochanter > Neck
	<0.1%
	5.0%
	9.2%
	14.2%

	Subtotal
	0.3%
	85.1%
	14.6%
	100.0%

	Any discordance
	23.5%
	
	
	

	AGE < 65 YEARS (N=40,928)
	Total hip < Neck
	Concordant
	Total hip > Neck
	Subtotal

	Trochanter < Neck
	0.2%
	4.0%
	0.0%
	4.2%

	Concordant
	0.0%
	79.4%
	6.6%
	86.0%

	Trochanter > Neck
	0.0%
	2.9%
	6.9%
	9.8%

	Subtotal
	0.2%
	86.3%
	13.5%
	100.0%

	Any discordance
	20.6%
	
	
	

	AGE > 65 YEARS (N=43,845)
	Total hip < Neck
	Concordant
	Total hip > Neck
	Subtotal

	Trochanter < Neck
	0.4%
	3.2%
	0.0%
	3.6%

	Concordant
	0.0%
	73.7%
	4.4%
	78.1%

	Trochanter > Neck
	0.0%
	7.0%
	11.3%
	18.3%

	Subtotal
	0.4%
	83.9%
	15.6%
	100.0%

	Any discordance
	26.3%
	
	
	

	WOMEN (N=76,320)
	Total hip < Neck
	Concordant
	Total hip > Neck
	Subtotal

	Trochanter < Neck
	0.3%
	3.9%
	0.0%
	4.2%

	Concordant
	<0.1%
	78.8%
	5.7%
	84.6%

	Trochanter > Neck
	0.0%
	3.7%
	7.5%
	11.2%

	Subtotal
	0.3%
	86.5%
	13.2%
	100.0%

	Any discordance
	21.2%
	
	
	

	MEN (N=8,453)
	Total hip < Neck
	Concordant
	Total hip > Neck
	Subtotal

	Trochanter < Neck
	0.3%
	0.8%
	0.0%
	1.1%

	Concordant
	<0.1%
	54.9%
	2.7%
	57.6%

	Trochanter > Neck
	<0.1%
	16.9%
	24.4%
	41.3%

	Subtotal
	0.3%
	72.6%
	27.1%
	100.0%

	Any discordance
	45.1%
	
	
	


Discordance defined as T-score difference of 1 or greater, concordance as T-score difference less than 1.

Supplemental Table 4.  Adjusted hazard ratio* (HR, 95% CI) for incident fracture from hip region T-score discordance as a categorical measure, stratified by sex.
	WOMEN ONLY
	Adjusted HR
	
	Adjusted HR
	

	Trochanter versus Neck
	Incident MOF
	p-value
	Incident Hip
	p-value

	     Discordant, Trochanter < Neck
	1.51 (1.37-1.67)
	<0.001
	1.85 (1.56-2.19)
	<0.001

	     Discordant, Trochanter > Neck
	0.77 (0.71-0.83)
	<0.001
	0.77 (0.67-0.88)
	<0.001

	     Concordant Trochanter and Neck (REFERENT)
	1.00
	
	1.00
	

	Total hip versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Total < Neck
	1.63 (1.19-2.22)
	0.002
	2.14 (1.36-3.36)
	<0.001

	     Discordant, Total > Neck
	0.69 (0.64-0.75)
	<0.001
	0.69 (0.59-0.82)
	<0.001

	     Concordant Total and Neck (REFERENT)
	1.00
	
	1.00
	

	Minimum (Trochanter and Total hip) versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Minimum < Neck
	1.49 (1.34-1.64)
	<0.001
	1.83 (1.55-2.17)
	<0.001

	     Discordant, Minimum > Neck
	0.74 (0.69-0.79)
	<0.001
	0.76 (0.67-0.86)
	<0.001

	     Concordant, Minimum and Neck (REFERENT)
	1.00
	
	1.00
	

	Both (Trochanter and Total hip) versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Trochanter < Neck
	1.47 (1.33-1.64)
	<0.001
	1.79 (1.50-2.14)
	<0.001

	     Discordant, Trochanter > Neck
	0.89 (0.81-0.97)
	0.009
	0.86 (0.73-1.01)
	0.072

	     Concordant Trochanter and Neck (REFERENT)
	1.00
	
	1.00
	

	     Discordant, Total < Neck
	1.14 (0.82-1.58)
	0.436
	1.26 (0.78-2.03)
	0.342

	     Discordant, Total > Neck
	0.75 (0.68-0.83)
	<0.001
	0.78 (0.64-0.95)
	0.012

	     Concordant, Total and Neck (REFERENT)
	1.00
	
	1.00
	


	MEN ONLY
	Adjusted HR
	
	Adjusted HR
	

	Trochanter versus Neck
	Incident MOF
	p-value
	Incident Hip
	p-value

	     Discordant, Trochanter < Neck
	0.87 (0.36-2.10)
	0.759
	2.96 (1.09-8.01)
	0.033

	     Discordant, Trochanter > Neck
	0.80 (0.68-0.94)
	0.006
	0.75 (0.56-1.01)
	0.057

	     Concordant Trochanter and Neck (REFERENT)
	1.00
	
	1.00
	

	Total hip versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Total < Neck
	1.18 (0.30-4.74)
	0.811
	2.02 (0.28-14.40)
	0.483

	     Discordant, Total > Neck
	0.67 (0.55-0.82)
	<0.001
	0.57 (0.38-0.85)
	0.005

	     Concordant Total and Neck (REFERENT)
	1.00
	
	1.00
	

	Minimum (Trochanter and Total hip) versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Minimum < Neck
	0.81 (0.34-1.97)
	0.648
	2.55 (0.94-6.90)
	0.065

	     Discordant, Minimum > Neck
	0.78 (0.66-0.91)
	0.002
	0.72 (0.54-0.97)
	0.031

	     Concordant, Minimum and Neck (REFERENT)
	1.00
	
	1.00
	

	Both (Trochanter and Total hip) versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Trochanter < Neck
	0.78 (0.28-2.13)
	0.625
	2.98 (1.00-8.87)
	0.050

	     Discordant, Trochanter > Neck
	0.95 (0.78-1.15)
	0.609
	0.94 (0.67-1.33)
	0.733

	     Concordant Trochanter and Neck (REFERENT)
	1.00
	
	1.00
	

	     Discordant, Total < Neck
	1.42 (0.29-6.97)
	0.663
	0.90 (0.10-7.79)
	0.926

	     Discordant, Total > Neck
	0.70 (0.55-0.88)
	0.003
	0.60 (0.38-0.96)
	0.032

	     Concordant, Total and Neck (REFERENT)
	1.00
	
	1.00
	


* Adjusted for major osteoporotic fracture (MOF) and hip fracture risk computed using the FRAX tool with femoral neck bone mineral density (BMD). Significant effects are in boldface.  Discordance is defined as a T-score difference of 1 or greater, concordance is T-score difference less than 1.
Supplemental Table 5.  Adjusted hazard ratio* (HR, 95% CI) for incident fracture from zero-centered hip region T-score discordance as a categorical measure, stratified by sex.
	WOMEN ONLY
	Adjusted HR
	
	Adjusted HR
	

	Trochanter versus Neck
	Incident MOF
	p-value
	Incident Hip
	p-value

	     Discordant, Trochanter < Neck
	1.44 (1.32-1.56)
	<0.001
	1.80 (1.58-2.06)
	<0.001

	     Discordant, Trochanter > Neck
	0.77 (0.70-0.85)
	<0.001
	0.79 (0.66-0.94)
	0.007

	     Concordant Trochanter and Neck (REFERENT)
	1.00
	
	1.00
	

	Total hip versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Total < Neck
	1.66 (1.49-1.87)
	<0.001
	2.04 (1.72-2.40)
	<0.001

	     Discordant, Total > Neck
	0.75 (0.62-0.90)
	0.002
	1.02 (0.72-1.45)
	0.897

	     Concordant Total and Neck (REFERENT)
	1.00
	
	1.00
	

	Minimum (Trochanter and Total hip) versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Minimum < Neck
	1.47 (1.35-1.60)
	<0.001
	1.86 (1.62-2.14)
	<0.001

	     Discordant, Minimum > Neck
	0.66 (0.58-0.75)
	<0.001
	0.71 (0.55-0.91)
	0.007

	     Concordant, Minimum and Neck (REFERENT)
	1.00
	
	1.00
	

	Both (Trochanter and Total hip) versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Trochanter < Neck
	1.29 (1.17-1.42)
	<0.001
	1.52 (1.29-1.80)
	<0.001

	     Discordant, Trochanter > Neck
	0.79 (0.71-0.87)
	<0.001
	0.75 (0.63-0.91)
	0.003

	     Concordant Trochanter and Neck (REFERENT)
	1.00
	
	1.00
	

	     Discordant, Total < Neck
	1.35 (1.18-1.55)
	<0.001
	1.47 (1.2-1.82)
	<0.001

	     Discordant, Total > Neck
	0.90 (0.74-1.10)
	0.319
	1.30 (0.89-1.91)
	0.170

	     Concordant, Total and Neck (REFERENT)
	1.00
	
	1.00
	


	MEN ONLY
	Adjusted HR
	
	Adjusted HR
	

	Trochanter versus Neck
	Incident MOF
	p-value
	Incident Hip
	p-value

	     Discordant, Trochanter < Neck
	0.87 (0.66-1.16)
	0.358
	1.20 (0.76-1.89)
	0.423

	     Discordant, Trochanter > Neck
	0.79 (0.59-1.04)
	0.090
	0.65 (0.38-1.12)
	0.121

	     Concordant Trochanter and Neck (REFERENT)
	1.00
	
	1.00
	

	Total hip versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Total < Neck
	1.08 (0.72-1.61)
	0.712
	1.03 (0.53-2.01)
	0.936

	     Discordant, Total > Neck
	0.56 (0.31-0.99)
	0.044
	0.34 (0.08-1.38)
	0.132

	     Concordant Total and Neck (REFERENT)
	1.00
	
	1.00
	

	Minimum (Trochanter and Total hip) versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Minimum < Neck
	0.94 (0.66-1.35)
	0.742
	1.39 (0.81-2.39)
	0.238

	     Discordant, Minimum > Neck
	0.65 (0.40-1.03)
	0.068
	0.26 (0.07-1.06)
	0.060

	     Concordant, Minimum and Neck (REFERENT)
	1.00
	
	1.00
	

	Both (Trochanter and Total hip) versus Neck
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Discordant, Trochanter < Neck
	0.81 (0.58-1.13)
	0.208
	1.27 (0.76-2.14)
	0.362

	     Discordant, Trochanter > Neck
	0.88 (0.65-1.19)
	0.406
	0.75 (0.42-1.34)
	0.337

	     Concordant Trochanter and Neck (REFERENT)
	1.00
	
	1.00
	

	     Discordant, Total < Neck
	1.26 (0.78-2.01)
	0.344
	0.85 (0.39-1.83)
	0.673

	     Discordant, Total > Neck
	0.61 (0.33-1.12)
	0.112
	0.44 (0.10-1.93)
	0.278

	     Concordant, Total and Neck (REFERENT)
	1.00
	
	1.00
	


* Adjusted for major osteoporotic fracture (MOF) and hip fracture risk computed using the FRAX tool with femoral neck bone mineral density (BMD). Significant effects are in boldface.  Discordance is defined as a T-score difference of 1 or greater, concordance is T-score difference less than 1.

Supplemental Table 6.  Adjusted hazard ratio* (HR, 95% CI) for incident fracture from hip region T-score difference as a continuous measure, stratified by sex.
	WOMEN ONLY
	Adjusted HR
	
	Adjusted HR
	

	Separate models
	Incident MOF
	p-value
	Incident Hip
	p-value

	     Trochanter minus Neck T-score
	1.29 (1.25-1.34)
	<0.001
	1.40 (1.32-1.49)
	<0.001

	     Total hip minus Neck T-score
	1.54 (1.47-1.62)
	<0.001
	1.65 (1.52-1.79)
	<0.001

	     Minimum (Trochanter and Total hip) minus Neck T-score
	1.35 (1.30-1.40)
	<0.001
	1.50 (1.40-1.60)
	<0.001

	Combined model
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Trochanter minus Neck T-score
	0.98 (0.92-1.04)
	0.459
	1.14 (1.02-1.28)
	0.026

	     Total hip minus Neck T-score
	1.59 (1.45-1.73)
	<0.001
	1.41 (1.20-1.66)
	<0.001

	 MEN ONLY
	Adjusted HR
	
	Adjusted HR
	

	Separate models
	Incident MOF
	p-value
	Incident Hip
	p-value

	     Trochanter minus Neck T-score
	1.15 (1.04-1.27)
	0.006
	1.32 (1.10-1.58)
	0.003

	     Total hip minus Neck T-score
	1.38 (1.20-1.59)
	<0.001
	1.62 (1.26-2.09)
	<0.001

	     Minimum (Trochanter and Total hip) minus Neck T-score
	1.30 (1.14-1.47)
	<0.001
	1.55 (1.24-1.96)
	<0.001

	Combined model
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Trochanter minus Neck T-score
	0.79 (0.65-0.96)
	0.016
	0.89 (0.61-1.29)
	0.540

	     Total hip minus Neck T-score
	1.85 (1.41-2.44)
	<0.001
	1.87 (1.11-3.13)
	0.018


* Adjusted for major osteoporotic fracture (MOF) and hip fracture risk computed using the FRAX tool with femoral neck bone mineral density (BMD). Significant effects are in boldface.

Supplemental Table 7.  Gradient of risk (adjusted hazard ratio* [HR], 95% CI) for incident fracture per SD in hip region T-score difference as a continuous measure, overall and stratified by sex.
	ALL SUBJECTS
	Adjusted HR
	
	Adjusted HR
	

	Separate models
	Incident MOF
	p-value
	Incident Hip
	p-value

	     Trochanter minus Neck T-score
	1.16 (1.14-1.19)
	<0.001
	1.25 (1.20-1.30)
	<0.001

	     Total hip minus Neck T-score
	1.23 (1.20-1.26)
	<0.001
	1.28 (1.23-1.33)
	<0.001

	     Minimum (Trochanter and Total hip) minus Neck T-score
	1.19 (1.16-1.21)
	<0.001
	1.28 (1.23-1.33)
	<0.001

	Combined model
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Trochanter minus Neck T-score
	0.92 (0.88-0.96)
	<0.001
	1.05 (0.97-1.13)
	0.236

	     Total hip minus Neck T-score
	1.32 (1.27-1.38)
	<0.001
	1.23 (1.14-1.33)
	<0.001

	WOMEN ONLY
	Adjusted HR
	
	Adjusted HR
	

	Separate models
	Incident MOF
	p-value
	Incident Hip
	p-value

	     Trochanter minus Neck T-score
	1.19 (1.17-1.22)
	<0.001
	1.26 (1.21-1.31)
	<0.001

	     Total hip minus Neck T-score
	1.24 (1.21-1.27)
	<0.001
	1.28 (1.23-1.34)
	<0.001

	     Minimum (Trochanter and Total hip) minus Neck T-score
	1.21 (1.18-1.23)
	<0.001
	1.29 (1.24-1.34)
	<0.001

	Combined model
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Trochanter minus Neck T-score
	0.98 (0.94-1.03)
	0.459
	1.09 (1.01-1.18)
	0.026

	     Total hip minus Neck T-score
	1.26 (1.20-1.31)
	<0.001
	1.19 (1.09-1.29)
	<0.001

	 MEN ONLY
	Adjusted HR
	
	Adjusted HR
	

	Separate models
	Incident MOF
	p-value
	Incident Hip
	p-value

	     Trochanter minus Neck T-score
	1.12 (1.03-1.21)
	0.006
	1.24 (1.07-1.43)
	0.003

	     Total hip minus Neck T-score
	1.20 (1.11-1.30)
	<0.001
	1.31 (1.14-1.51)
	<0.001

	     Minimum (Trochanter and Total hip) minus Neck T-score
	1.18 (1.09-1.27)
	<0.001
	1.32 (1.14-1.52)
	<0.001

	Combined model
	Incident MOF
	p-value
	Incident HIP
	p-value

	     Trochanter minus Neck T-score
	0.83 (0.71-0.97)
	0.016
	0.91 (0.68-1.22)
	0.540

	     Total hip minus Neck T-score
	1.41 (1.21-1.65)
	<0.001
	1.42 (1.06-1.90)
	0.018


* Adjusted for major osteoporotic fracture (MOF) and hip fracture risk computed using the FRAX tool with femoral neck bone mineral density (BMD). Significant effects are in boldface.

Supplemental Figure 1.  Frequency distribution in hip T-score differences.
[image: image1.emf]Histogram: Trochanter minus Femoral Neck T-score Difference

 Expected Normal

-2.5-2.3-2.1-1.9-1.7-1.5-1.3-1.1-0.9-0.7-0.5-0.3-0.10.10.30.50.70.91.11.31.51.71.92.12.32.52.72.93.13.33.53.73.9

X < Category Boundary

0

1000

2000

3000

4000

5000

6000

No. of obs.


[image: image2.emf]Histogram: Total hip minus Femoral Neck T-score Difference
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[image: image3.emf]Histogram: Minimum (trochanter, total hip) minus Femoral Neck T-score Difference
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