Supplementary Table S1. ICD codes used to define diagnoses and procedures.
	　
	ICD-9-CM/ ICD-9-PCS
	ICD-10-CM/ ICD-10-PCS

	Coronary artery bypass graft (CABG)
	ICD-9-PCS: 36.10–36.16
	ICD-10-PCS: 0210093, 02100A3, 02100J3, 02100K3, 02100Z3, 0210493, 02104A3, 02104J3, 02104K3, 02104Z3, 021008W, 021009W, 02100AW, 02100JW, 02100KW, 021048W, 021049W, 02104AW, 02104JW, 02104KW, 021108W, 021109W, 02110AW, 02110JW, 02110KW, 021148W, 021149W, 02114AW, 02114JW, 02114KW, 021208W, 021209W, 02120AW, 02120JW, 02120KW, 021248W, 021249W, 02124AW, 02124JW, 02124KW, 021308W, 021309W, 02130AW, 02130JW, 02130KW, 021348W, 021349W, 02134AW, 02134JW, 02134KW, 0210088, 0210089, 021008C, 0210098, 0210099, 021009C, 02100A8, 02100A9, 02100AC, 02100J8, 02100J9, 02100JC, 02100K8, 02100K9, 02100KC, 02100Z8, 02100Z9, 02100ZC, 0210488, 0210489, 021048C, 0210498, 0210499, 021049C, 02104A8, 02104A9, 02104AC, 02104J8, 02104J9, 02104JC, 02104K8, 02104K9, 02104KC, 02104Z8, 02104Z9, 02104ZC, 0211088, 0211089, 021108C, 0211098, 0211099, 021109C, 02110A8, 02110A9, 02110AC, 02110J8, 02110J9, 02110JC, 02110K8, 02110K9, 02110KC, 02110Z8, 02110Z9, 02110ZC, 0211488, 0211489, 021148C, 0211498, 0211499, 021149C, 02114A8, 02114A9, 02114AC, 02114J8, 02114J9, 02114JC, 02114K8, 02114K9, 02114KC, 02114Z8, 02114Z9, 02114ZC, 021208C, 021209C, 02120AC, 02120JC, 02120KC, 02120ZC, 021248C, 021249C, 02124AC, 02124JC, 02124KC, 02124ZC, 021308C, 021309C, 02130AC, 02130JC, 02130KC, 02130ZC, 021348C, 021349C, 02134AC, 02134JC, 02134KC, 02134ZC

	Heart valve surgery (repair or Replacement)
	ICD-9-PCS: 35.10–35.14, 35.20–35.28
	ICD-10-PCS: 027F04Z, 027F0DZ, 027F0ZZ, 027G04Z, 027G0DZ, 027G0ZZ, 027H04Z, 027H0DZ, 027H0ZZ, 027J04Z, 027J0DZ, 027J0ZZ, 02NF0ZZ, 02NG0ZZ, 02NH0ZZ, 02NJ0ZZ, 02QF0ZZ, 02QG0ZZ, 02QH0ZZ, 02QJ0ZZ, 02RF07Z, 02RF08Z, 02RF0JZ, 02RF0KZ, 02RF47Z, 02RF48Z, 02RF4JZ, 02RF4KZ, 02RG07Z, 02RG08Z, 02RG0JZ, 02RG0KZ, 02RG37Z, 02RG38Z, 02RG3JZ, 02RG3KZ, 02RG47Z, 02RG48Z, 02RG4JZ, 02RG4KZ, 02RH07Z, 02RH08Z, 02RH0JZ, 02RH0KZ, 02RH47Z, 02RH48Z, 02RH4JZ, 02RH4KZ, 02RJ07Z, 02RJ08Z, 02RJ0JZ, 02RJ0KZ, 02RJ37Z, 02RJ38Z, 02RJ3JZ, 02RJ3KZ, 02RJ47Z, 02RJ48Z, 02RJ4JZ, 02RJ4KZ, 02VG0ZZ

	Abdominal aortic repair procedures
	ICD-9-PCS: 38.34, 38.44, 38.64, 39.52
	ICD-10-PCS: 02BW0ZZ, 02BW4ZZ, 02BX0ZZ, 02BX4ZZ, 04B00ZZ, 04B04ZZ, 04R007Z, 04R00JZ, 04R00KZ, 04R047Z, 04R04JZ, 04R04KZ, 04500ZZ, 04503ZZ, 04504ZZ, 04B00ZZ, 04B03ZZ, 04B04ZZ, 02VP0DZ, 02VP0ZZ, 02VP4DZ, 02VP4ZZ, 02VQ0DZ, 02VQ0ZZ, 02VQ4DZ, 02VQ4ZZ, 02VR0DT, 02VR0DZ, 02VR0ZT, 02VR0ZZ, 02VR4DT, 02VR4DZ, 02VR4ZT, 02VR4ZZ, 02VS0DZ, 02VS0ZZ, 02VS4DZ, 02VS4ZZ, 02VT0DZ, 02VT0ZZ, 02VT4DZ, 02VT4ZZ, 02VW0ZZ, 02VW4DZ, 02VW4ZZ, 02VX0ZZ, 02VX4DZ, 02VX4ZZ, 03V00ZZ, 03V04ZZ, 03V10ZZ, 03V14ZZ, 03V20ZZ, 03V24ZZ, 03V30ZZ, 03V34ZZ, 03V40ZZ, 03V44ZZ, 03V50ZZ, 03V54ZZ, 03V60ZZ, 03V64ZZ, 03V70ZZ, 03V74ZZ, 03V80ZZ, 03V84ZZ, 03V90ZZ, 03V94ZZ, 03VA0ZZ, 03VA4ZZ, 03VB0ZZ, 03VB4ZZ, 03VC0ZZ, 03VC4ZZ, 03VD0ZZ, 03VD4ZZ, 03VF0ZZ, 03VF4ZZ, 03VG0ZZ, 03VG4ZZ, 03VH0ZZ, 03VH4ZZ, 03VJ0ZZ, 03VJ4ZZ, 03VK0ZZ, 03VK4ZZ, 03VL0ZZ, 03VL4ZZ, 03VM0ZZ, 03VM4ZZ, 03VN0ZZ, 03VN4ZZ, 03VP0ZZ, 03VP4ZZ, 03VQ0ZZ, 03VQ4ZZ, 03VR0ZZ, 03VR4ZZ, 03VS0ZZ, 03VS4ZZ, 03VT0ZZ, 03VT4ZZ, 03VU0ZZ, 03VU4ZZ, 03VV0ZZ, 03VV4ZZ, 03VY0ZZ, 03VY4ZZ, 04V00ZZ, 04V04ZZ, 04V10ZZ, 04V14ZZ, 04V20ZZ, 04V24ZZ, 04V30ZZ, 04V34ZZ, 04V40ZZ, 04V44ZZ, 04V50ZZ, 04V54ZZ, 04V60ZZ, 04V64ZZ, 04V70ZZ, 04V74ZZ, 04V80ZZ, 04V84ZZ, 04V90ZZ, 04V94ZZ, 04VA0ZZ, 04VA4ZZ, 04VB0ZZ, 04VB4ZZ, 04VC0ZZ, 04VC4ZZ, 04VD0ZZ, 04VD4ZZ, 04VE0ZZ, 04VE4ZZ, 04VF0ZZ, 04VF4ZZ, 04VH0ZZ, 04VH4ZZ, 04VJ0ZZ, 04VJ4ZZ, 04VK0ZZ, 04VK4ZZ, 04VL0ZZ, 04VL4ZZ, 04VM0ZZ, 04VM4ZZ, 04VN0ZZ, 04VN4ZZ, 04VP0ZZ, 04VP4ZZ, 04VQ0ZZ, 04VQ4ZZ, 04VR0ZZ, 04VR4ZZ, 04VS0ZZ, 04VS4ZZ, 04VT0ZZ, 04VT4ZZ, 04VU0ZZ, 04VU4ZZ, 04VV0ZZ, 04VV4ZZ, 04VW0ZZ, 04VW4ZZ, 04VY0DZ, 04VY0ZZ, 04VY4DZ, 04VY4ZZ, 05V00ZZ, 05V04ZZ, 05V10ZZ, 05V14ZZ, 05V30ZZ, 05V34ZZ, 05V40ZZ, 05V44ZZ, 05V50ZZ, 05V54ZZ, 05V60ZZ, 05V64ZZ, 05V70ZZ, 05V74ZZ, 05V80ZZ, 05V84ZZ, 05V90ZZ, 05V94ZZ, 05VA0ZZ, 05VA4ZZ, 05VB0ZZ, 05VB4ZZ, 05VC0ZZ, 05VC4ZZ, 05VD0ZZ, 05VD4ZZ, 05VF0ZZ, 05VF4ZZ, 05VG0ZZ, 05VG4ZZ, 05VH0ZZ, 05VH4ZZ, 05VL0ZZ, 05VL4ZZ, 05VM0ZZ, 05VM4ZZ, 05VN0ZZ, 05VN4ZZ, 05VP0ZZ, 05VP4ZZ, 05VQ0ZZ, 05VQ4ZZ, 05VR0ZZ, 05VR4ZZ, 05VS0ZZ, 05VS4ZZ, 05VT0ZZ, 05VT4ZZ, 05VV0ZZ, 05VV4ZZ, 05VY0DZ, 05VY0ZZ, 05VY4DZ, 05VY4ZZ, 06V10ZZ, 06V14ZZ, 06V20ZZ, 06V24ZZ, 06V30ZZ, 06V34ZZ, 06V40ZZ, 06V44ZZ, 06V50ZZ, 06V54ZZ, 06V60ZZ, 06V64ZZ, 06V70ZZ, 06V74ZZ, 06V80ZZ, 06V84ZZ, 06V90ZZ, 06V94ZZ, 06VB0ZZ, 06VB4ZZ, 06VC0ZZ, 06VC4ZZ, 06VD0ZZ, 06VD4ZZ, 06VF0ZZ, 06VF4ZZ, 06VG0ZZ, 06VG4ZZ, 06VH0ZZ, 06VH4ZZ, 06VJ0ZZ, 06VJ4ZZ, 06VM0ZZ, 06VM4ZZ, 06VN0ZZ, 06VN4ZZ, 06VP0ZZ, 06VP4ZZ, 06VQ0ZZ, 06VQ4ZZ, 06VR0ZZ, 06VR4ZZ, 06VS0ZZ, 06VS4ZZ, 06VT0ZZ, 06VT4ZZ, 06VU0ZZ, 06VU4ZZ, 06VV0ZZ, 06VV4ZZ, 06VW0ZZ, 06VW4ZZ, 06VY0DZ, 06VY0ZZ, 06VY4DZ, 06VY4ZZ

	Myasthenia gravis
	 358.0
	G70.0

	Dysphagia
	787.2, 784.59
	R13.1, R47.02, D50.1

	Acute myocardial infarction (AMI)
	410
	I21

	Cerebrovascular accident (CVA)
	433.01, 433.10, 433.11, 433.21, 433.31, 433.81, 433.91, 434.00, 434.01, 434.11, 434.91, 436,
430, 431
	I60, I61, I63, I69

	Venous thromboembolism (VTE)
	415, 451–453, 671, 673
	I26.0, I26.9, I80.0–I80.3, I80.8, I80.9, I81, I82, O08.2, O22.3, O87.1, O88.2

	Pneumonia
	486, 481, 482.8, 482.3
	A48.1, J12–J18

	Sepsis
	995.9, 038, 790.7, 041, 785.52
	R78.81, A41, R65.2, A42.7, A22.7, B37.7, A26.7, A28.2, A54.86, A32.7, A39.2, A20.7, A21.7, A48.3, A24.1

	Infection
	[bookmark: _Hlk151713350]001–139, V09.0–V09.6, V09.8–V09.9, 695.81, 998.5, 998.59
	L00-L08, A00–B99, T81.43, O86.03, Z16

	Respiratory failure 
	518.5, 518.81–518.84
	J95.2–J95.8, J96.00, J96.90, J80, J81.0

	Mechanical ventilation
	ICD-9-PCS: 96.7
	Z99.12, ICD-10-PCS: 5A1935Z, 5A1945Z, 5A1955Z

	Acute kidney injury
	584
	N17

	Ventricular tachycardia
	427.1
	I47.2

	Heart conduction disorders
	426
	I44.0–I44.7, I45.0–I45.6, I45.8, I45.9

	Heart failure
	428
	I50.1, I50.2, I50.3, I50.4, I50.8, I50.9

	Ectopy
	427.6
	I49.1, I49.2, I49.3, I49.4

	Cardiac arrest
	427.5, 798.1, 798.2, 798.9
	I46.0, I46.1, I46.9, R96.0, R96.1

	Ischemic heart disease
	411–414
	I20, I22–I25

	Atrial fibrillation
	427.31
	I48.2, I48.91

	Hypertension
	401–405
	I10–I16, I1A

	Diabetes
	250
	E10, E11, E12, E13

	Obesity
	278.0
	E66.0, E66.1, E66.2, E66.8, E66.9

	Chronic pulmonary disease 
	416.8, 416.9, 490–505, 506.4, 508.1
	I27.8, I27.9, J40–J47, J4A, J68.4, J70.1, J70.3 

	Chronic kidney disease
	403.01, 403.11, 403.91, 404.02, 404.03, 404.12, 404.13, 404.92, 404.93, 582, 583.0–583.7, 585, 586, 588.0, V42.0, V45.1, V56
	I12.0, I13.1, N03.2–N03.7, N05.2–N05.7, N18, N19, N25.0, Z49.0–Z49.2, Z94.0, Z99.2

	Severe liver disease
	456.0–456.2, 572.2–572.8
	I85.0, I86.4, K70.4, K71.1, K72.1, K72.9, K76.5, K76.6, K76.7

	Rheumatic disease 
	446.5, 710.0, 710.1, 710.2, 710.3, 710.4, 714.0, 714.1, 714.2, 714.8, 725
	M05, M06, M31.5, M32–M34, M35.1, M35.3, M36.0



Supplementary Table S2. Comparisons of characteristics by myasthenia gravis status before PSM
	Characteristic
	All
(n= 965,362)
	Myasthenia Gravis
	p-value
	SMD

	
	
	Yes
(n= 823)
	No
(n= 964,539)
	
	

	Age, years
	65.6 ± 0.03
	70.8 ± 0.34
	65.6 ± 0.03
	<0.001
	0.104

	18-39
	23800 (2.5)
	7 (0.8)
	23793 (2.5)
	<0.001
	0.504

	40-49
	62869 (6.5)
	23 (2.8)
	62846 (6.5)
	
	

	50-59
	184858 (19.1)
	58 (7.0)
	184800 (19.1)
	
	

	60-69
	306325 (31.8)
	244 (29.6)
	306081 (31.8)
	
	

	70-79
	283489 (29.4)
	345 (42.0)
	283144 (29.4)
	
	

	80+
	104021 (10.8)
	146 (17.8)
	103875 (10.8)
	
	

	Sex
	
	
	
	<0.001
	0.134

	Male
	669685 (69.4)
	620 (75.3)
	669065 (69.4)
	
	

	Female
	295677 (30.6)
	203 (24.7)
	295474 (30.6)
	
	

	Race/ethnicity
	
	
	
	<0.001
	0.190

	White
	668608 (79.8)
	635 (86.8)
	667973 (79.8)
	
	

	Black
	58255 (6.9)
	37 (5.0)
	58218 (6.9)
	
	

	Hispanic
	58561 (7.0)
	33 (4.5)
	58528 (7.0)
	
	

	Other
	52640 (6.3)
	27 (3.7)
	52613 (6.3)
	
	

	Missing
	127298
	91
	127207
	
	

	Household income
	
	
	
	0.053
	0.095

	Quartile1
	246832 (26.1)
	189 (23.3)
	246643 (26.1)
	
	

	Quartile2
	255653 (27.0)
	210 (25.8)
	255443 (27.0)
	
	

	Quartile3
	236895 (25.1)
	205 (25.5)
	236690 (25.1)
	
	

	Quartile4
	205327 (21.8)
	206 (25.4)
	205121 (21.8)
	
	

	Missing
	20655
	13
	20642
	
	

	Insurance status / Primary payer
	
	
	
	<0.001
	0.369

	Medicare/Medicaid 
	594903 (61.8)
	640 (78.1)
	594263 (61.7)
	
	

	Private including HMO 
	309371 (32.1)
	159 (19.3)
	309212 (32.1)
	
	

	Self-pay/noncharged/other
	59631 (6.2)
	21 (2.6)
	59610 (6.2)
	
	

	Missing
	1457
	3
	1454
	
	

	Admission type
	
	
	
	0.098
	0.057

	Emergent
	452155 (46.9)
	363 (44.1)
	451792 (46.9)
	
	

	Elective
	510750 (53.1)
	459 (55.9)
	510291 (53.1)
	
	

	Missing
	2452
	1
	2451
	
	

	Procedure type
	
	
	
	0.002
	0.129

	CABG alone
	606701 (62.8)
	499 (60.6)
	606202 (62.8)
	
	

	Valve surgery alone
	209519 (21.8)
	159 (19.3)
	209360 (21.8)
	
	

	CABG and valve surgery
	103592 (10.7)
	119 (14.5)
	103473 (10.7)
	
	

	Aortic repair
	45550 (4.7)
	46 (5.6)
	45504 (4.7)
	
	

	Major comorbidities
	
	
	
	
	

	Ischemic heart disease
	776545 (80.4)
	685 (83.3)
	775860 (80.4)
	0.035
	0.076

	Atrial fibrillation
	275558 (28.5)
	273 (33.2)
	275285 (28.5)
	0.004
	0.102

	Hypertension
	733217 (76.1)
	628 (76.4)
	732589 (76.1)
	0.840
	0.007

	Diabetes
	348013 (36.1)
	315 (38.4)
	347698 (36.1)
	0.164
	0.048

	Obesity
	184748 (19.2)
	190 (23.2)
	184558 (19.2)
	0.004
	0.096

	Chronic pulmonary disease 
	245257 (25.4)
	197 (23.8)
	245060 (25.4)
	0.326
	0.036

	Chronic kidney disease
	151200 (15.7)
	125 (15.3)
	151075 (15.7)
	0.721
	0.013

	Severe liver disease
	2783 (0.3)
	0 (0.0)
	2783 (0.3)
	-
	-

	Rheumatic disease
	19619 (2.0)
	26 (3.2)
	19593 (2.0)
	0.017
	0.073

	Charlson’s Comorbidity Index
	
	
	
	0.393
	0.050

	0-2
	656674 (67.9)
	559 (67.7)
	656115 (67.9)
	
	

	3-5
	260821 (27.1)
	231 (28.2)
	260590 (27.1)
	
	

	6+
	47867 (5.0)
	33 (4.1)
	47834 (5.0)
	
	

	Hospital bed size
	
	
	
	0.762
	0.026

	Small
	80455 (8.1)
	63 (7.5)
	80392 (8.1)
	
	

	Medium
	201093 (21.0)
	177 (21.7)
	200916 (21.0)
	
	

	Large
	680524 (70.9)
	581 (70.9)
	679943 (70.9)
	
	

	Missing
	3290
	2
	3288
	
	

	Hospital location/ teaching status
	
	
	
	0.004
	0.120

	Rural
	31073 (3.2)
	19 (2.4)
	31054 (3.2)
	
	

	Urban nonteaching
	274995 (28.2)
	197 (23.6)
	274798 (28.2)
	
	

	Urban teaching
	656004 (68.7)
	605 (74.0)
	655399 (68.6)
	
	

	Missing
	3290
	2
	3288
	
	

	Hospital region
	
	
	
	0.005
	0.134

	Northeast
	171810 (18.1)
	160 (19.6)
	171650 (18.1)
	
	

	South
	232836 (24.3)
	221 (26.9)
	232615 (24.3)
	
	

	Midwest
	394571 (40.6)
	339 (40.9)
	394232 (40.6)
	
	

	West
	166145 (17.0)
	103 (12.5)
	166042 (17.0)
	
	


Abbreviation: LOS, length of stay; AMI, acute myocardial infarction; CVA, cerebrovascular accident; VTE, venous thromboembolism.
Continuous variables are presented as mean ± SE; categorical variables are presented as unweighted counts (weighted percentage).
P-values < 0.05 are shown in bold.
SMDs > 0.1 are shown in bold.
a Excluding patients who died in hospitals.



Supplementary Table S3. Univariate analyses of the associations between the study covariates and outcomes
	Outcomes
	In-hospital mortality
	LOS, days
	Unfavorable discharge a
	Total hospital costs, per 1,000 USD a

	Characteristic
	OR (95% CI)
	p-value
	Beta (95% CI)
	p-value
	OR (95% CI)
	p-value
	Beta (95% CI)
	p-value

	Age, years
	1.06 (1.04, 1.09)
	<0.001
	0.07 (0.04, 0.10)
	<0.001
	1.09 (1.08, 1.11)
	<0.001
	0.71 (0.13, 1.30)
	0.016

	Sex
	
	
	
	
	
	
	
	

	Female
	Ref.
	-
	Ref.
	-
	Ref.
	-
	Ref.
	-

	Male
	0.81 (0.69, 0.95)
	0.009
	-1.70 (-2.48, -0.92)
	<0.001
	1.90 (1.63, 2.21)
	<0.001
	-28.81 (-44.19, -13.42)
	<0.001

	Race/ethnicity
	
	0.090
	
	<0.001
	
	0.526
	
	<0.001

	White
	Ref.
	-
	Ref.
	-
	Ref.
	-
	Ref.
	-

	Black
	1.77 (1.38, 2.25)
	<0.001
	2.62 (2.18, 3.07)
	<0.001
	0.86 (0.69, 1.07)
	0.172
	29.93 (18.82, 41.04)
	<0.001

	Hispanic
	1.21 (0.90, 1.63)
	0.198
	0.01 (-0.25, 0.26)
	0.952
	1.05 (0.78, 1.43)
	0.731
	68.80 (61.81, 75.80)
	<0.001

	Other
	1.35 (0.95, 1.90)
	0.090
	3.19 (2.90, 3.48)
	<0.001
	1.06 (0.75, 1.48)
	0.756
	53.84 (48.73, 58.95)
	<0.001

	Household income
	
	0.553
	
	<0.001
	
	0.898
	
	<0.001

	Quartile1
	Ref.
	-
	Ref.
	-
	Ref.
	-
	Ref.
	-

	Quartile2
	0.87 (0.73, 1.04)
	0.118
	-0.65 (-0.98, -0.32)
	<0.001
	0.98 (0.82, 1.17)
	0.852
	0.64 (-4.25, 5.53)
	0.799

	Quartile3
	0.89 (0.74, 1.07)
	0.224
	-0.81 (-1.17, -0.44)
	<0.001
	1.03 (0.85, 1.24)
	0.765
	7.12 (0.39, 13.86)
	0.038

	Quartile4
	0.80 (0.66, 0.96)
	0.019
	-0.44 (-0.94, 0.07)
	0.089
	0.96 (0.79, 1.16)
	0.661
	23.06 (15.69, 30.43)
	<0.001

	Insurance status/ Primary payer
	
	0.151
	
	0.087
	
	<0.001
	
	0.020

	Medicare/Medicaid 
	Ref.
	-
	Ref.
	-
	Ref.
	-
	Ref.
	-

	Private including HMO 
	0.91 (0.78, 1.05)
	0.201
	-0.61 (-1.24, 0.03)
	0.061
	2.04 (1.70, 2.43)
	<0.001
	-15.07 (-25.89, -4.24)
	0.006

	Self-pay/noncharged/other
	1.43 (0.99, 2.07)
	0.054
	0.52 (-0.66, 1.69)
	0.387
	1.71 (1.20, 2.45)
	0.003
	0.81 (-19.16, 20.78)
	0.937

	Admission type
	
	
	
	
	
	
	
	

	Emergent
	Ref.
	-
	Ref.
	-
	Ref.
	-
	Ref.
	-

	Elective
	0.33 (0.28, 0.38)
	<0.001
	-4.87 (-5.43, -4.32)
	<0.001
	1.58 (1.39, 1.80)
	<0.001
	-64.99 (-76.26, -53.72)
	<0.001

	Procedure type
	
	<0.001
	
	<0.001
	
	<0.001
	
	<0.001

	CABG alone
	Ref.
	-
	Ref.
	-
	Ref.
	-
	Ref.
	-

	Valve surgery alone
	1.18 (1.00, 1.40)
	0.049
	1.14 (0.26, 2.02)
	0.011
	0.76 (0.64, 0.90)
	0.002
	44.65 (29.19, 60.12)
	<0.001

	CABG and valve surgery
	1.22 (1.01, 1.47)
	0.044
	1.45 (0.62, 2.29)
	<0.001
	0.61 (0.51, 0.73)
	<0.001
	52.57 (35.68, 69.46)
	<0.001

	Aortic repair
	0.75 (0.57, 0.99)
	0.043
	0.03 (-1.31, 1.36)
	0.971
	0.52 (0.39, 0.70)
	<0.001
	-34.42 (-60.65, -8.18)
	0.010

	Major comorbidities
	
	
	
	
	
	
	
	

	Ischemic heart disease
	0.93 (0.78, 1.11)
	0.449
	-2.83 (-3.96, -1.70)
	<0.001
	1.62 (1.36, 1.94)
	<0.001
	-42.92 (-63.41, -22.43)
	<0.001

	Atrial fibrillation
	1.39 (1.22, 1.59)
	<0.001
	1.55 (0.96, 2.15)
	<0.001
	0.78 (0.68, 0.89)
	<0.001
	1.92 (-9.40, 13.24)
	0.739

	Hypertension
	0.81 (0.69, 0.94)
	0.007
	-3.52 (-4.46, -2.58)
	<0.001
	1.50 (1.28, 1.74)
	<0.001
	-26.68 (-42.89, -10.48)
	0.001

	Diabetes
	1.43 (1.25, 1.63)
	<0.001
	0.29 (-0.26, 0.84)
	0.303
	0.85 (0.75, 0.97)
	0.016
	9.07 (-1.97, 20.10)
	0.107

	Obesity
	1.33 (1.12, 1.58)
	<0.001
	-0.02 (-0.74, 0.70)
	0.962
	1.02 (0.86, 1.20)
	0.838
	26.15 (8.13, 44.17)
	0.005

	Chronic pulmonary disease 
	1.96 (1.67, 2.31)
	<0.001
	1.38 (0.73, 2.03)
	<0.001
	0.73 (0.64, 0.85)
	<0.001
	6.12 (-5.57, 17.81)
	0.304

	Chronic kidney disease
	3.42 (2.74, 4.27)
	<0.001
	3.00 (2.23, 3.76)
	<0.001
	0.52 (0.44, 0.61)
	<0.001
	63.37 (46.29, 80.46)
	<0.001

	[bookmark: _GoBack]Severe liver disease
	NA
	-
	10.59 (2.31, 18.87)
	0.012
	0.05 (0.01, 0.45)
	0.007
	NA
	-

	Rheumatic disease
	1.06 (0.70, 1.60)
	0.773
	1.15 (-1.88, 4.18)
	0.456
	0.79 (0.52, 1.19)
	0.251
	6.19 (-26.64, 39.01)
	0.712

	Charlson’s Comorbidity Index
	
	<0.001
	
	<0.001
	
	<0.001
	
	<0.001

	0-2
	Ref.
	-
	Ref.
	-
	Ref.
	-
	Ref.
	-

	3-5
	5.78 (4.80, 6.96)
	<0.001
	3.35 (2.73, 3.98)
	<0.001
	0.49 (0.43, 0.57)
	<0.001
	58.73 (46.18, 71.28)
	<0.001

	6+
	14.63 (7.71, 27.78)
	<0.001
	4.40 (3.08, 5.73)
	<0.001
	0.34 (0.26, 0.44)
	<0.001
	110.53 (79.66, 141.41)
	<0.001

	Hospital bed size
	
	0.750
	
	<0.001
	
	0.563
	
	<0.001

	Large
	Ref.
	-
	Ref.
	-
	Ref.
	-
	Ref.
	-

	Small
	0.76 (0.63, 0.93)
	0.007
	-2.80 (-3.48, -2.11)
	<0.001
	1.12 (0.91, 1.40)
	0.286
	-31.10 (-46.13, -16.08)
	<0.001

	Medium
	0.97 (0.83, 1.14)
	0.723
	-1.59 (-2.17, -1.02)
	<0.001
	1.01 (0.86, 1.18)
	0.920
	-10.92 (-23.33, 1.49)
	0.085

	Hospital location/ teaching status
	
	0.550
	
	0.045
	
	0.939
	
	<0.001

	Urban teaching
	Ref.
	-
	Ref.
	-
	Ref.
	-
	Ref.
	-

	Rural
	1.04 (0.81, 1.34)
	0.743
	-1.00 (-2.08, 0.08)
	0.069
	1.01 (0.69, 1.48)
	0.951
	-65.72 (-81.40, -50.04)
	<0.001

	Urban nonteaching
	0.87 (0.75, 1.00)
	0.058
	-0.62 (-1.22, -0.02)
	0.043
	0.98 (0.85, 1.12)
	0.734
	-23.29 (-35.01, -11.57)
	<0.001

	Hospital region
	
	0.077
	
	0.003
	
	<0.001
	
	<0.001

	Northeast
	Ref.
	-
	Ref.
	-
	Ref.
	-
	Ref.
	-

	South
	1.10 (0.92, 1.33)
	0.305
	-1.33 (-2.22, -0.45)
	0.003
	1.28 (1.06, 1.55)
	0.010
	-42.08 (-60.69, -23.46)
	<0.001

	Midwest
	1.16 (0.98, 1.38)
	0.090
	-0.71 (-1.62, 0.19)
	0.122
	1.48 (1.24, 1.77)
	<0.001
	-21.50 (-40.29, -2.71)
	0.025

	West
	1.32 (1.06, 1.65)
	0.013
	-1.60 (-2.59, -0.62)
	0.001
	1.38 (1.11, 1.72)
	0.004
	66.13 (41.10, 91.17)
	<0.001


Abbreviations: OR, odds ratio; CI, confidence interval; Beta, Beta coefficient; LOS, length of stay; AMI, acute myocardial infarction; CVA, cerebrovascular accident; VTE, venous thromboembolism; NA, no event occurred in one group.
Overall p-values are shown in italics.
P-values <0.05 are shown in bold.
a Excluding patients who died in hospitals.


Supplementary Table S3. Univariate analyses of the associations between the study covariates and outcomes (continue)
	Outcomes
	Any Complications 

	Characteristic
	OR (95% CI)
	p-value

	Age, years
	1.01 (1.00, 1.02)
	<0.001

	Sex
	
	

	Female
	Ref.
	-

	Male
	0.81 (0.69, 0.95)
	0.009

	Race/ethnicity
	
	<0.001

	White
	Ref.
	-

	Black
	1.77 (1.38, 2.25)
	<0.001

	Hispanic
	1.21 (0.90, 1.63)
	0.198

	Other
	1.35 (0.95, 1.90)
	0.090

	Household income
	
	0.126

	Quartile1
	Ref.
	-

	Quartile2
	0.87 (0.73, 1.04)
	0.118

	Quartile3
	0.89 (0.74, 1.07)
	0.224

	Quartile4
	0.80 (0.66, 0.96)
	0.019

	Insurance status/ Primary payer
	
	0.052

	Medicare/Medicaid 
	Ref.
	-

	Private including HMO 
	0.91 (0.78, 1.05)
	0.201

	Self-pay/noncharged/other
	1.43 (0.99, 2.07)
	0.054

	Admission type
	
	

	Emergent
	Ref.
	-

	Elective
	0.33 (0.28, 0.38)
	<0.001

	Procedure type
	
	0.006

	CABG alone
	Ref.
	-

	Valve surgery alone
	1.18 (1.00, 1.40)
	0.049

	CABG and valve surgery
	1.22 (1.01, 1.47)
	0.044

	Aortic repair
	0.75 (0.57, 0.99)
	0.043

	Major comorbidities
	
	

	Ischemic Heart Disease
	0.93 (0.78, 1.11)
	0.449

	Atrial fibrillation
	1.39 (1.22, 1.59)
	<0.001

	Hypertension
	0.81 (0.69, 0.94)
	0.007

	Diabetes
	1.43 (1.25, 1.63)
	<0.001

	Obesity
	1.33 (1.12, 1.58)
	<0.001

	Chronic pulmonary disease 
	1.96 (1.67, 2.31)
	<0.001

	Chronic kidney disease
	3.42 (2.74, 4.27)
	<0.001

	Severe liver disease
	NA
	-

	Rheumatic disease
	1.06 (0.70, 1.60)
	0.773

	Charlson’s Comorbidity Index
	
	<0.001

	0-2
	Ref.
	-

	3-5
	5.78 (4.80, 6.96)
	<0.001

	6+
	14.63 (7.71, 27.78)
	<0.001

	Hospital bed size
	
	0.025

	Large
	Ref.
	-

	Small
	0.76 (0.63, 0.93)
	0.007

	Medium
	0.97 (0.83, 1.14)
	0.723

	Hospital location/ teaching status
	
	0.131

	Urban teaching
	Ref.
	-

	Rural
	1.04 (0.81, 1.34)
	0.743

	Urban nonteaching
	0.87 (0.75, 1.00)
	0.058

	Hospital region
	
	0.082

	Northeast
	Ref.
	-

	South
	1.10 (0.92, 1.33)
	0.305

	Midwest
	1.16 (0.98, 1.38)
	0.090

	West
	1.32 (1.06, 1.65)
	0.013


Abbreviations: OR, odds ratio; CI, confidence interval; Beta, Beta coefficient; LOS, length of stay; AMI, acute myocardial infarction; CVA, cerebrovascular accident; VTE, venous thromboembolism; NA, no event occurred in one group.
Overall p-values are shown in italics.
P-values <0.05 are shown in bold.


Supplementary Table S4. Univariate analyses of the associations between the study covariates and myasthenia gravis (group)
	Outcomes
	 Myasthenia Gravis

	Characteristic
	OR (95% CI)
	p-value

	Age, years
	0.99 (0.98, 0.99)
	0.023

	Sex
	
	

	Female
	Ref.
	-

	Male
	0.74 (0.62, 0.88)
	<0.001

	Race/ethnicity
	
	<0.001

	White
	Ref.
	-

	Black
	0.38 (0.27, 0.54)
	<0.001

	Hispanic
	0.70 (0.49, 1.01)
	0.058

	Other
	0.77 (0.50, 1.18)
	0.222

	Household income
	
	0.079

	Quartile1
	Ref.
	-

	Quartile2
	0.99 (0.80, 1.21)
	0.904

	Quartile3
	1.05 (0.85, 1.30)
	0.668

	Quartile4
	1.26 (1.02, 1.56)
	0.029

	Insurance status/ Primary payer
	
	0.002

	Medicare/Medicaid 
	Ref.
	-

	Private including HMO 
	0.78 (0.65, 0.95)
	0.011

	Self-pay/noncharged/other
	0.53 (0.34, 0.84)
	0.007

	Admission type
	
	

	Emergent
	Ref.
	-

	Elective
	1.16 (1.00, 1.34)
	0.046

	Procedure type
	
	0.492

	CABG alone
	Ref.
	-

	Valve surgery alone
	1.07 (0.89, 1.29)
	0.482

	CABG and valve surgery
	1.16 (0.94, 1.45)
	0.173

	Aortic repair
	1.14 (0.82, 1.60)
	0.435

	Major comorbidities
	
	

	Ischemic heart disease
	0.88 (0.72, 1.08)
	0.228

	Atrial fibrillation
	0.93 (0.79, 1.09)
	0.379

	Hypertension
	0.85 (0.71, 1.02)
	0.075

	Diabetes
	1.13 (0.97, 1.31)
	0.104

	Obesity
	1.59 (1.33, 1.90)
	<0.001

	Chronic pulmonary disease 
	0.93 (0.78, 1.11)
	0.400

	Chronic kidney disease
	0.82 (0.67, 1.01)
	0.057

	Severe liver disease
	NA
	-

	Rheumatic disease
	1.58 (1.03, 2.41)
	0.036

	Charlson’s Comorbidity Index
	
	0.263

	0-2
	Ref.
	-

	3-5
	0.94 (0.79, 1.10)
	0.418

	6+
	0.74 (0.51, 1.09)
	0.127

	Hospital bed size
	
	0.287

	Large
	Ref.
	-

	Small
	0.84 (0.65, 1.08)
	0.164

	Medium
	1.05 (0.87, 1.25)
	0.632

	Hospital location/ teaching status
	
	0.069

	Urban teaching
	Ref.
	-

	Rural
	0.67 (0.45, 1.00)
	0.051

	Urban nonteaching
	0.88 (0.74, 1.04)
	0.144

	Hospital region
	
	0.705

	Northeast
	Ref.
	-

	South
	1.04 (0.83, 1.31)
	0.717

	Midwest
	1.10 (0.89, 1.36)
	0.388

	West
	0.98 (0.76, 1.27)
	0.875


Abbreviations: OR, odds ratio; CI, confidence interval; Beta, Beta coefficient; LOS, length of stay; AMI, acute myocardial infarction; CVA, cerebrovascular accident; VTE, venous thromboembolism; NA, no event occurred in one group.
Overall p-values are shown in italics.
P-values <0.05 are shown in bold.

