[bookmark: OLE_LINK2]Supplementary Table 1  Bone mineral density of breast cancer patients
	
	Hip
	Lumbar vertebra

	Bone mass (g/cm2)
	
	

	Femoral neck/L1
	0.707(0.155)
	0.821(0.202)

	Femoral trochanter/L2
	0.653(0.124)
	0.876(0.224)

	Ward's triangle/L3
	0.604(0.189)
	0.904(0.212)

	-/L4
	-
	0.899(0.223)

	Overall
	0.850(0.167)
	0.874(0.228)

	[bookmark: OLE_LINK21]Bone status
	
	

	Normal bone mass
	37.5%(162/432)
	36.8%(158/429)

	Osteopenia
	53.0%(229/432)
	38.0%(163/429)

	Osteoporosis
	9.5%(41/432)
	25.2%(108/429)

	Overall bone status
	
	

	[bookmark: OLE_LINK8]Normal bone mass
	25.3%(110/435)
	

	Osteopenia
	48.0%(209/435)
	

	Osteoporosis
	26.7%(116/435)
	






Supplementary Table 2 Bone metabolism of breast cancer patients with different BMD (five stratification)
	BMD of Lumbar
	T ≥ 0
	(-1,0)
	(-2.5,-1]
	(-3.5,-2.5]
	≤ -3.5
	P值

	Calcium (mmol/L)
	2.30(0.12)
	2.29(0.11)
	2.30(0.12)
	2.31(0.11)
	2.29(0.16)
	0.263

	Magnesium (mmol/L)
	0.87(0.07)
	0.89(0.08)
	0.89(0.08)
	0.91(0.08)
	0.89(0.07)
	0.001

	Phosphorus (mmol/L)
	1.19(0.25)
	1.18(0.19)
	1.22(0.23)
	1.25(0.19)
	1.23(0.12)
	0.05

	Calcium-phosphorus product 
	32.88(3.93)
	33.51(5.84)
	34.68(6.26)
	35.84(5.46)
	35.51(4.63)
	0.006

	25-OHVitD(ng/ml)
	16.90(9.10)
	18.40(9.60)
	18.30(9.10)
	18.75(8.63)
	21.20(10.95)
	0.697

	PTH(pg/ml)
	37.4(28.9)
	36.45(22.5)
	40.10(18.7)
	42.90(21.0)
	39.20(18.6)
	0.23

	Bone alkaline phosphatase (ug/L)
	8.64(4.26)
	9.48(3.93)
	10.07(6.28)
	14.23(5.60)
	14.48(6.57)
	<0.001

	β-collagen special sequence (ng/ml)
	0.48(0.22)
	0.49(0.26)
	0.56(0.42)
	0.68(0.32)
	0.71(0.67)
	0.001

	Osteocalcin (ng/ml)
	12.94(5.13)
	15.17(5.22)
	17.39(9.20)
	22.45(6.91)
	23.76(9.11)
	<0.001

	Total type I collagen amino acid lengthening peptide (ng/ml)
	46.72(15.93)
	44.75(19.37)
	59.99(28.08)
	73.18(36.97)
	80.07(21.69)
	<0.001






[bookmark: OLE_LINK12]Supplementary Table 3 Quantitative comparison of BMD and bone metabolism between different types of breast cancer
	
	Luminal
	Her-2 overexpression
	Triple-negative

	Bone metabolism
	
	
	

	Calcium (mmol/L)
	2.30(0.11)
	2.28(0.14)
	2.30(0.11)

	Magnesium (mmol/L)
	0.89(0.07)
	0.87(0.10)
	0.89(0.09)

	Phosphorus (mmol/L)
	1.20(0.19)
	1.20(0.29)
	1.27(0.21)

	Calcium-phosphorus product 
	34.26(5.84)
	34.39(7.16)
	36.15(6.56)

	25-OHVitD(ng/ml)
	18.3(8.6)
	20.5(12.1)
	17.2(8.9)

	PTH(pg/ml)
	41.1(19.6)
	38.1(22.9)
	37.6(17.0)

	Bone alkaline phosphatase (ug/L)
	10.52(7.06)
	10.76(4.28)
	10.06(4.71)

	β-collagen special sequence (ng/ml)
	0.56(0.43)
	0.61(0.16)
	0.56(0.23)

	Osteocalcin (ng/ml)
	16.8710.03)
	16.63(7.87)
	17.09(8.99)

	Total type I collagen amino acid lengthening peptide (ng/ml)
	55.04(30.23)
	55.90(29.03)
	64.56(41.99)

	BMD
	
	
	

	Hip (g/cm2)
	
	
	

	Femoral neck/L1
	0.711(0.145)
	0.708(0.167)
	0.701(0.184)

	Femoral trochanter/L2
	0.652(0.136)
	0.662(0.138)
	0.658(0.134)

	Ward's triangle
	0.607(0.180)
	0.574(0.234)
	0.625(0.210)

	Entirety
	0.850(0.162)
	0.892(0.160)
	0.853(0.191)

	Lumbar (g/cm2)
	
	
	

	L1
	0.823(0.211)
	0.815(0.175)
	0.813(0.217)

	L2
	0.877(0.228)
	0.887(0.201)
	0.846(0.192) 

	L3
	0.909(0.202)
	0.923(0.235)
	0.881(0.209) 

	L4
	0.907(0.227)
	0.946(0.233)
	0.864(0.213) 

	Entirety 
	0.879(0.230)
	0.877(0.220)
	0.845(0.202) 




Supplementary Table 4 Comparison of BMD and bone metabolism classification among different types of breast cancer
	
	[bookmark: _GoBack]Luminal
	Her-2 overexpression
	Triple-negative
	P value

	BMD of Lumbar
	
	
	
	P=0.362

	Normal bone mass
	37.6%(105/279)
	44.0%(22/50)
	30.6%(22/72)
	

	Osteopenia
	36.2%(101/279)
	40.0%(20/50)
	44.4%(32/72)
	

	Osteoporosis
	26.2%(73/279)
	16%(8/50)
	25.0%(18/72)
	

	BMD of Hip
	
	
	
	P=0.762

	Normal bone mass
	39.1%(110/281)
	41.2%(21/51)
	37.5%(27/72)
	

	Osteopenia
	51.2%(144/281)
	54.9%(28/51)
	52.8%(38/72)
	

	Osteoporosis
	9.6%(27/281)
	3.9%(2/51)
	9.7%(7/72)
	

	BMD of entirety
	
	
	
	P=0.400

	Normal bone mass
	26.1%(74/284)
	35.3%(18/51)
	22.2%(16/72)
	

	Osteopenia
	46.1%(131/284)
	47.1%(24/51)
	51.4%(37/72)
	

	Osteoporosis
	27.8%(79/284)
	17.6%(9/51)
	26.4%(19/72)
	

	25-OHVitD(ng/ml)
	
	
	
	P=0.273

	≥30
	6.5%(11/170)
	10.3%(4/39)
	4.7%(2/43)
	

	[20-30)
	35.9%(61/170)
	41.0%(16/39)
	20.9%(9/43)
	

	[10-20)
	50.6%(86/170)
	46.2%(18/39)
	62.8%(27/43)
	

	＜10
	7.1%(12/170)
	2.6%(1/39)
	11.6%(5/43)
	

	Calcium (mmol/L)
	
	
	
	P=0.247

	＜2.11
	3.2%(9/280)
	4.1%(2/49)
	1.4%(1/71)
	

	[2.11-2.40)
	86.1%(241/280)
	79.6%(39/49)
	78.9%(56/71)
	

	[2.40-2.52]
	10.0%(28/280)
	14.3%(7/49)
	19.7%(14/71)
	

	＞2.52
	0.7%(2/280)
	2.0%(1/49)
	-
	

	PTH(pg/ml)
	
	
	
	P=0.356

	 ＞88
	1.7%(3/181)
	5.4%(2/37)
	4.4%(2/45)
	

	(65-88]
	8.8%(16/181)
	10.8%(4/37)
	6.7%(3/45)
	

	(25-65]
	77.9%(141/181)
	70.3%(26/37)
	77.8%(35/45)
	

	(12-25]
	11.6%(21/181)
	13.5%(5/37)
	11.1%(5/45)
	

	 ≤12
	-
	-
	-
	





