SUPPLEMENTAL DIGITAL CONTENT 1

Table 1: Adjusted association with patient-level and hospital-level factors with preoperative medical consultation *

	
	Odds Ratio
	95 % CI

	Demographics
	
	

	Males
	
	

	Aged 40 yr to 49 yr
	Reference
	NA

	Aged 50 yr to 59 yr
	1.26
	1.16 to 1.37

	Aged 60 yr to 69 yr
	1.47
	1.36 to 1.58

	Aged 70 yr to 79 yr
	1.81
	1.68 to 1.96

	Aged 80 yr or older
	2.28
	2.10 to 2.48

	Females
	
	

	Aged 40 yr to 49 yr
	0.98
	0.88 to 1.08

	Aged 50 yr to 59 yr
	1.20
	1.11 to 1.30

	Aged 60 yr to 69 yr
	1.41
	1.31 to 1.52

	Aged 70 yr to 79 yr
	1.71
	1.58 to 1.84

	Aged 80 yr or older
	2.09
	1.93 to 2.27

	Income quintile
	
	

	1 (lowest)
	Reference
	NA

	2
	0.97
	0.78 to 1.20

	3
	0.93
	0.75 to 1.15

	4
	0.94
	0.76 to 1.16

	5 (highest)
	0.90
	0.73 to 1.12

	Missing
	0.90
	0.73 to 1.11

	Residence
	
	

	Urban
	Reference
	NA

	Rural
	0.96
	0.93 to 0.99

	Procedure
	
	

	Major Orthopedic
	
	

	Total hip replacement
	Reference
	

	Total knee replacement
	1.03
	1.00 to 1.06

	Major Vascular
	
	

	AAA repair
	1.04
	0.94 to 1.14

	Peripheral vascular bypass
	0.62
	0.56 to 0.67

	Other Vascular
	
	

	Carotid endarterectomy
	0.63
	0.59 to 0.68

	Intraabdominal
	
	

	Large bowel resection
	0.38
	0.36 to 0.39

	Gastrectomy or esophagectomy
	0.45
	0.41 to 0.49

	Liver resection
	0.28
	0.24 to 0.32

	Whipple procedure
	0.58
	0.59 to 0.67

	Nephrectomy
	0.51
	0.48 to 0.55

	Cystectomy
	0.44
	0.39 to 0.50

	Intrathoracic
	
	

	Pneumonectomy or lobectomy
	0.39
	0.36 to 0.43

	Comorbid Disease
	
	

	Coronary artery disease
	1.85
	1.78 to 1.92

	Congestive heart failure
	1.59
	1.47 to 1.73

	Atrial fibrillation
	1.68
	1.57 to 1.79

	Cerebrovascular disease
	1.43
	1.33 to 1.54

	Peripheral vascular disease
	1.15
	1.07 to 1.24

	Hypertension
	1.45
	1.42 to 1.49

	Diabetes mellitus
	1.44
	1.41 to 1.48

	Thromboembolic disease
	1.30
	1.16 to 1.45

	Pulmonary disease
	1.29
	1.23 to 1.35

	Renal disease
	1.70
	1.59 to 1.82

	Liver disease
	1.50
	1.33 to 1.69

	Rheumatologic disease
	1.24
	1.14 to 1.34

	Peptic ulcer disease
	1.30
	1.16 to 1.45

	Hemiplegia or paraplegia
	1.12
	0.95 to 1.33

	Dementia
	1.27
	1.11 to 1.45

	Malignancy
	
	

	Primary
	1.23
	1.17 to 1.31

	Metastatic
	1.19
	1.12 to 1.27

	Hospital Type
	
	

	Teaching hospital
	1.12
	0.44 to 2.87

	Procedure volume quartile † 
	
	

	First (lowest)
	Reference
	NA

	Second
	1.68
	0.46 to 6.18

	Third
	0.73
	0.20 to 2.68

	Fourth (highest)
	2.29
	0.68 to 7.70


Abbreviations: NA, not applicable; AAA, abdominal aortic aneurysm

* Adjusted odds ratios were estimated from a random-intercept multivariable logistic regression model. This model had good discrimination (c-index 0.82), good calibration (based on an observed-versus-predicted plot), and explained 30.5% of the observed variation in consultation rates.

† Divided into quartiles of approximately equal patient numbers, based on total volume of eligible procedures performed over study period
Table 2: Adjusted association with patient-level and hospital-level factors with 30-day postoperative mortality

	
	Adjusted Hazard Ratio
	95 % CI

	Demographics
	
	

	Males
	
	

	Aged 40 yr to 49 yr
	Reference
	NA

	Aged 50 yr to 59 yr
	0.79
	0.51 to 1.20

	Aged 60 yr to 69 yr
	1.26
	0.86 to 1.85

	Aged 70 yr to 79 yr
	2.62
	0.73 to 3.97

	Aged 80 yr or older
	5.09
	3.40 to 7.61

	Females
	
	

	Aged 40 yr to 49 yr
	0.42
	0.24 to 0.74

	Aged 50 yr to 59 yr
	0.59
	0.36 to 0.97

	Aged 60 yr to 69 yr
	1.01
	0.67 to 1.51

	Aged 70 yr to 79 yr
	1.76
	1.18 to 2.62

	Aged 80 yr or older
	3.64
	2.41 to 5.50

	Income quintile
	
	

	1 (lowest)
	1.21
	1.05 to 1.39

	2
	1.17
	1.00 to 1.36

	3
	1.07
	0.94 to 1.22

	4
	1.09
	0.94 to 1.27

	5 (highest)
	Reference
	NA

	Missing
	1.16
	0.54 to 2.47

	Residence
	
	

	Urban
	Reference
	NA

	Rural
	1.10
	0.97 to 1.24

	Procedure
	
	

	Major Orthopedic
	
	

	Total hip replacement
	Reference
	

	Total knee replacement
	0.76
	0.58 to 0.98

	Major Vascular
	
	

	AAA repair
	2.90
	2.14 to 3.93

	Peripheral vascular bypass
	2.72
	1.92 to 3.86

	Other Vascular
	
	

	Carotid endarterectomy
	1.40
	0.97 to 2.04

	Intraabdominal
	
	

	Large bowel resection
	3.49
	2.59 to 4.70

	Gastrectomy or esophagectomy
	5.06
	3.51 to 7.31

	Liver resection
	3.59
	2.26 to 5.69

	Whipple procedure
	5.54
	2.89 to 10.60

	Nephrectomy
	2.59
	1.76 to 3.82

	Cystectomy
	3.51
	2.10 to 5.88

	Intrathoracic
	
	

	Pneumonectomy or lobectomy
	5.10
	3.53 to 7.36

	Comorbid Disease
	
	

	Coronary artery disease
	1.44
	1.23 to 1.67

	Congestive heart failure
	1.52
	1.24 to 1.86

	Atrial fibrillation
	0.96
	0.78 to 1.19

	Cerebrovascular disease
	1.10
	0.86 to 1.40

	Peripheral vascular disease
	1.58
	1.29 to 1.94

	Hypertension
	1.22
	1.10 to 1.35

	Diabetes mellitus
	1.16
	1.04 to 1.29

	Thromboembolic disease
	1.33
	0.83 to 2.14

	Pulmonary disease
	1.48
	1.26 to 1.74

	Renal disease
	2.28
	1.91 to 2.73

	Liver disease
	4.04
	3.12 to 5.22

	Rheumatologic disease
	1.58
	1.14 to 2.17

	Peptic ulcer disease
	1.26
	0.91 to 1.73

	Hemiplegia or paraplegia
	1.41
	0.88 to 2.23

	Dementia
	2.19
	1.66 to 2.88

	Malignancy
	
	

	Primary
	1.42
	1.20 to 1.69

	Metastatic
	2.27
	1.82 to 2.83

	Hospital Characteristics
	
	

	Teaching hospital
	0.97
	0.83 to 1.13

	Procedure volume quartile † 
	
	

	First (lowest)
	Reference
	NA

	Second
	0.85
	0.73 to 0.99

	Third
	0.85
	0.71 to 1.01

	Fourth (highest)
	0.81
	0.66 to 0.99

	Hospital-Specific Consultation Rates
	

	Medical consultations †
	
	

	Quartile 1 (lowest)
	1.13 
	0.95 to 1.34

	Quartile 2
	Reference
	

	Quartile 3
	1.07
	0.91 to 1.25

	Quartile 4 (highest)
	1.33
	1.14 to 1.55

	Anesthesia consultations †‡
	
	

	Quartile 1 (lowest)
	Reference
	

	Quartile 2
	1.12
	0.94 to 1.33

	Quartile 3
	1.25
	1.03 to 1.53

	Quartile 4 (highest)
	1.13
	0.98 to 1.30

	Hospital-Specific Process-of-Care Rates
	

	Epidural anesthesia †
	
	

	Quartile 1 (lowest)
	Reference
	

	Quartile 2
	0.84
	0.72 to 0.98

	Quartile 3
	0.86
	0.70 to 1.06

	Quartile 4 (highest)
	0.95
	0.81 to 1.12

	Invasive monitoring †§
	
	

	Quartile 1 (lowest)
	Reference
	

	Quartile 2
	1.02
	0.84 to 1.25

	Quartile 3
	0.91
	0.75 to 1.09

	Quartile 4 (highest)
	0.99
	0.83 to 1.19


Abbreviations: AAA, abdominal aortic aneurysm; NA, not applicable
* Adjusted hazard ratios were estimated from a multivariable Cox proportional hazards model, with adjustment for clustering of patients within hospitals

† Divided into quartiles of approximately equal patient numbers

‡ Outpatient consultation by an anesthesiologist within 60 days before surgery

§ Intra-operative use of arterial line, central venous line, or pulmonary artery catheter monitoring

