Online Resource 7. Facility- and Area-level covariates from multilevel models. 

Table 1 (previously Table 3). Facility-Level Characteristics and Odds of Guideline-Concordance. Odds ratios (ORs) and 95% confidence intervals (CIs) generated for facility-level covariates from fully saturated multilevel models (adjusted for patient-level covariates and facility-level covariates). Bolded text indicates statistical significance at the p=0.05 level. †Indicates facility-level clustering was not statistically significant. Patient-level covariates adjusted for in all analyses were: age at diagnosis, year of diagnosis, frailty score, comorbidity score, previous non-breast malignant primary tumor, and baseline primary care visits. For treatment outcomes, analyses were also adjusted for subsequent tumors diagnosed during treatment period and HR status. Systemic therapy analyses were also adjusted for stage at diagnosis. For each outcome where stratification was performed, the overall analysis was adjusted for the stratification variable (e.g., diagnostics overall was adjusted for M status).
	Guideline-Concordant:
	
	NCI center

(yes vs. no)
	CoC status

(yes vs. no)
	Teaching hospital

(yes vs. no)
	Breast Cancer Case Volume

(3 year moving average)

	Diagnostics
	Overall
	1.07 (0.92-1.24)
	1.38 (1.26-1.51)
	0.99 (0.94-1.05)
	1.005 (1.004-1.005)

	
	M0
	1.13 (0.96-1.32)
	1.47 (1.33-1.63)
	1 (0.95-1.06)
	1.004 (1.004-1.005)

	
	M1
	1.05 (0.76-1.45)
	1.31 (1.12-1.54)
	1 (0.85-1.16)
	1.004 (1.002-1.006)

	
	M unknown
	0.57 (0.39-0.85)
	1.11 (0.92-1.33)
	1.07 (0.89-1.28)
	1.01 (1.004-1.01)

	Stage known
	Overall
	0.79 (0.64-0.98)
	1.13 (1.002-1.27)
	0.98 (0.9-1.06)
	1.004 (1.003-1.006)

	Oncologist visit
	Overall
	1.38 (1.18-1.61)
	1.57 (1.43-1.72)
	1.06 (1.004-1.12)
	1.003 (1.002-1.004)

	Locoregional treatment
	Overall
	0.82 (0.74-0.92)
	0.97 (0.91-1.03)
	1.02 (0.97-1.07)
	0.999 (0.999-1.00003)

	
	N0
	0.81 (0.72-0.92)
	0.94 (0.88-1.01)
	1.02 (0.97-1.07)
	0.999 (0.998-0.9999)

	
	N1
	0.7 (0.55-0.9)
	1.03 (0.9-1.17)
	0.87 (0.77-0.99)
	0.999 (0.998-1.001)

	
	N2+
	1.2 (0.95-1.53)
	1.24 (1.11-1.38)
	1.12 (1-1.24)
	1.002 (1.0003-1.003)

	Systemic therapy
	Overall
	0.98 (0.84-1.14)
	1.16 (1.07-1.25)
	0.99 (0.92-1.07)
	1.002 (1.001-1.003)

	
	HR+ HER2+
	0.93 (0.72-1.21)
	1.25 (1.07-1.46)
	1.05 (0.9-1.23)
	1.001 (0.999-1.003)

	
	HR+ HER2-
	0.97 (0.81-1.17)
	1.1 (0.99-1.21)
	0.98 (0.9-1.07)
	1.001 (1.0002-1.003)

	
	HR- HER2+†
	0.96 (0.58-1.6)
	1.53 (1.14-2.03)
	1.11 (0.81-1.51)
	1.002 (0.998-1.005)

	
	HR- HER2-
	1.14 (0.84-1.56)
	1.26 (1.05-1.5)
	0.94 (0.78-1.13)
	1.004 (1.002-1.006)


Abbreviations: NCI=National Cancer Institute, CoC=Commission on Cancer, M=metastases (stage), N=nodal status (stage), HR=Hormone Receptor, HER2=Human Epithelial Growth Factor Receptor 2 

Table 2 (previously Table 4). Area-level Characteristics and Odds of Guideline-Concordance. Odds ratios (ORs) and 95% confidence intervals (CIs) generated for area-level covariates from fully saturated multilevel models (adjusted for patient-level covariates and area-level covariates). Bolded text indicates statistical significance at the p=0.05 level. †Indicates area-level clustering was not statistically significant. Patient-level covariates adjusted for in all analyses were: age at diagnosis, year of diagnosis, frailty score, comorbidity score, previous non-breast malignant primary tumor, and baseline primary care visits. Treatment outcomes were also adjusted for subsequent tumors diagnosed during treatment period and HR status. Systemic therapy analyses were also adjusted for stage at diagnosis. For each outcome where stratification was performed, the overall analysis was adjusted for the stratification variable (e.g., diagnostics overall was adjusted for M status). 
	Guideline-Concordant:
	
	Provider Density
	Rurality (vs. urban)
	Yost quintile 1 (vs. 5)
	Yost quintile 2 (vs. 5)
	Yost quintile 3 (vs. 5)
	Yost quintile 4 (vs. 5)
	Lex/IS Black vs. White
	Lex/IS Hispanic vs. NHW

	Diagnostics
	Overall
	1.0003

(1.0000-1.0006)
	0.92

(0.85-0.99)
	0.82

(0.78-0.87)
	0.87

(0.82-0.91)
	0.88

(0.84-0.92)
	0.91.00

(0.87-0.95)
	0.98

(0.95-1.02)
	1.03

(0.99-1.08)

	
	M0
	1.0003

(1.0000-1.0007)
	0.93

(0.86-1.01)
	0.79

(0.74-0.84)
	0.85

(0.8-0.9)
	0.87

(0.83-0.92)
	0.9

(0.86-0.94)
	0.98

(0.94-1.02)
	1.04

(0.99-1.08)

	
	M1
	1.0011.00

(1.0006-1.0017)
	1.05

(0.83-1.34)
	1.06

(0.84-1.34)
	1.03

(0.83-1.29)
	1.06

(0.86-1.31)
	1.01.00

(0.84-1.22)
	1.11.00

(0.95-1.31)
	1.05

(0.89-1.24)

	
	M unknown
	1.0002

(0.9995-1.0009)
	0.95

(0.74-1.22)
	1.35

(1.06-1.73)
	1.18

(0.95-1.47)
	1.01.00

(0.82-1.24)
	1.13

(0.93-1.36)
	0.98

(0.83-1.15)
	0.95

(0.8-1.13)

	Stage known
	Overall
	1.0005

(1.0001-1.0008)
	0.95

(0.86-1.05)
	0.91

(0.84-0.99)
	0.96

(0.89-1.04)
	0.97

(0.9-1.04)
	0.97

(0.91-1.04)
	0.95

(0.9-1.01)
	1.04

(0.98-1.1)

	Oncologist visit
	Overall
	1.0001.00

(0.9998-1.0003)
	0.77

(0.72-0.83)
	0.79

(0.75-0.84)
	0.82

(0.78-0.87)
	0.86

(0.82-0.9)
	0.91

(0.87-0.95)
	1.00

(0.97-1.04)
	0.98

(0.94-1.02)

	Locoregional treatment


	Overall
	0.9999

(0.9997-1.0001)
	1.00

(0.94-1.07)
	1.05

(0.99-1.12)
	1.09

(1.03-1.14)
	1.09

(1.04-1.14)
	1.05

(1.01-1.1)
	0.95

(0.91-0.99)
	1.01.00

(0.97-1.05)

	
	N0
	0.9999

(0.9997-1.0001)
	1.00

(0.93-1.07)
	1.09

(1.03-1.17)
	1.110

(1.05-1.18)
	1.10

(1.05-1.16)
	1.07

(1.02-1.12)
	0.95

(0.91-0.99)
	1.02

(0.97-1.06)

	
	N1
	0.9997

(0.9993-1.0001)
	1.24

(1.01-1.53)
	0.97

(0.8-1.18)
	1.08

(0.9-1.29)
	1.23

(1.04-1.46)
	1.02

(0.88-1.18)
	1.02

(0.9-1.16)
	1.02

(0.89-1.17)

	
	N2+
	1.0001.00

(0.9997-1.0006)
	0.92

(0.76-1.12)
	0.91.00

(0.74-1.12)
	0.97

(0.8-1.17)
	0.89

(0.75-1.06)
	0.98

(0.83-1.16)
	0.85

(0.74-0.98)
	0.92

(0.8-1.06)

	Systemic therapy


	Overall
	0.9999

(0.9996-1.0002)
	0.94

(0.84-1.05)
	0.95

(0.85-1.06)
	0.97

(0.88-1.07)
	0.9

(0.83-0.99)
	0.95

(0.88-1.03)
	0.8

(0.74-0.85)
	0.99

(0.92-1.07)

	
	HR+ HER2+
	1.0004

(0.9999-1.0009)
	0.81.00

(0.61-1.09)
	0.78

(0.58-1.05)
	1.02

(0.78-1.33)
	0.79

(0.61-1.02)
	0.81.00

(0.64-1.01)
	0.87

(0.72-1.06)
	1.12

(0.9-1.39)

	
	HR+ HER2-
	0.99982

(.-.)
	0.93

(0.81-1.06)
	1.00

(0.88-1.13)
	1.01.00

(0.9-1.13)
	0.95

(0.86-1.06)
	0.99

(0.9-1.09)
	0.86

(0.79-0.93)
	0.97

(0.88-1.06)

	
	HR- HER2+†
	1.00045

(.-.)
	1.26

(0.69-2.32)
	0.65

(0.37-1.15)
	0.73

(0.42-1.29)
	0.69

(0.41-1.15)
	0.82

(0.5-1.36)
	0.96

(0.65-1.42)
	1.54

(1.04-2.27)

	
	HR- HER2-†
	1.00

(0.9994-1.0006)
	1.01.00

(0.75-1.37)
	0.8

(0.57-1.1)
	0.66

(0.49-0.89)
	0.75

(0.56-0.998)
	0.82

(0.63-1.07)
	0.83

(0.66-1.03)
	0.86

(0.69-1.08)


Abbreviations: Lex/IS=Local Exposure and Isolation Index, NHW=non-Hispanic White, M=metastases (stage), N=nodal status (stage), HR=Hormone Receptor, HER2=Human Epithelial Growth Factor Receptor 2 
