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[bookmark: _Hlk153466905]Supplementary table 3. Survival difference in each category of characteristic divided by MHI
	Categories of characteristics
	Low vs Mid
	Log-rank p
	Low vs High
	Log-rank p
	Mid vs High
	Log-rank p

	
	OR
	95CI
	
	OR
	95CI
	
	OR
	95CI
	

	MHI
	1.23 
	(1.13,1.33)
	0.000 
	1.29 
	(1.18,1.41)
	0.000 
	1.05 
	(0.98,1.12)
	0.000 

	Gender
	
	
	
	
	
	
	
	
	

	Female
	1.19 
	(1.06,1.34)
	0.000 
	1.26 
	(1.1,1.44)
	0.000 
	1.05 
	(0.95,1.16)
	0.013 

	Male
	1.25 
	(1.13,1.4)
	0.000 
	1.31 
	(1.16,1.47)
	0.000 
	1.04 
	(0.96,1.14)
	0.002 

	Age
	
	
	
	
	
	
	
	
	

	Young
	1.18 
	(1.01,1.4)
	0.091 
	1.36 
	(1.13,1.64)
	0.017 
	1.15 
	(1,1.32)
	0.123 

	Middle
	1.21 
	(1.05,1.41)
	0.000 
	1.30 
	(1.1,1.53)
	0.000 
	1.07 
	(0.95,1.2)
	0.004 

	Presenium
	1.18 
	(0.99,1.4)
	0.000 
	1.27 
	(1.05,1.55)
	0.000 
	1.08 
	(0.93,1.25)
	0.000 

	Senectitude
	0.92 
	(0.72,1.17)
	0.048 
	0.88 
	(0.67,1.16)
	0.000 
	0.95 
	(0.77,1.19)
	0.003 

	Race
	
	
	
	
	
	
	
	
	

	White
	1.23 
	(1.12,1.35)
	0.000 
	1.29 
	(1.16,1.43)
	0.000 
	1.05 
	(0.97,1.14)
	0.001 

	Hispanic
	1.06 
	(0.82,1.37)
	0.447 
	1.07 
	(0.8,1.42)
	0.447 
	1.00 
	(0.83,1.21)
	0.447 

	Black
	1.09 
	(0.85,1.38)
	0.206 
	1.05 
	(0.74,1.5)
	0.594 
	0.97 
	(0.7,1.34)
	0.594 

	Asian or Pacific Islander
	0.99 
	(0.51,1.9)
	0.680 
	1.05 
	(0.55,2.02)
	0.382 
	1.07 
	(0.85,1.35)
	0.258 

	American Indian/Alaska Native
	0.77 
	(0.29,2.02)
	0.999 
	1.85 
	(0.65,5.26)
	0.325 
	2.40 
	(1,5.79)
	0.217 

	Marital status
	
	
	
	
	
	
	
	
	

	Married
	1.24 
	(1.11,1.37)
	0.000 
	1.30 
	(1.16,1.46)
	0.000 
	1.05 
	(0.97,1.15)
	0.006 

	Single
	1.30 
	(1.09,1.56)
	0.003 
	1.31 
	(1.07,1.61)
	0.001 
	1.01 
	(0.87,1.17)
	0.281 

	Widowed
	0.77 
	(0.57,1.03)
	0.894 
	0.73 
	(0.51,1.05)
	0.894 
	0.95 
	(0.7,1.29)
	0.894 

	Divorced
	1.18 
	(0.9,1.54)
	0.117 
	1.34 
	(0.98,1.83)
	0.030 
	1.14 
	(0.89,1.46)
	0.117 

	Separated
	1.79 
	(0.72,4.42)
	0.309 
	0.97 
	(0.32,2.93)
	0.530 
	0.54 
	(0.24,1.23)
	0.530 

	Unmarried or Domestic Partner
	NA
	
	
	NA
	
	
	0.88 
	(0.2,3.85)
	0.963 

	Insurance
	
	
	
	
	
	
	
	
	

	Insured
	1.23 
	(1.11,1.37)
	0.000 
	1.32 
	(1.17,1.48)
	0.000 
	1.07 
	(0.99,1.16)
	0.000 

	Insured/No specifics
	1.35 
	(1.11,1.65)
	0.000 
	1.43 
	(1.14,1.79)
	0.000 
	1.05 
	(0.88,1.27)
	0.215 

	Any Medicaid
	1.28 
	(1.05,1.56)
	0.191 
	1.17 
	(0.92,1.49)
	0.191 
	0.91 
	(0.75,1.11)
	0.931 

	Uninsured
	1.21 
	(0.9,1.63)
	0.565 
	1.68 
	(1.17,2.4)
	0.128 
	1.39 
	(1.04,1.85)
	0.128 

	Rural-Urban Continuum Codes
	
	
	
	
	
	
	
	
	

	Counties in metro areas of 1 million population or more
	1.09 
	(0.92,1.29)
	0.110 
	1.07 
	(0.9,1.27)
	0.017 
	0.98 
	(0.91,1.06)
	0.020 

	Counties in metro areas of 250,000 to 1 million population
	1.12 
	(0.93,1.35)
	0.011 
	1.33 
	(1.07,1.64)
	0.001 
	1.18 
	(1.01,1.38)
	0.106 

	Counties in metro areas of fewer than 250,000 population
	1.18 
	(0.96,1.47)
	0.016 
	2.25 
	(1.24,4.06)
	0.007 
	1.90 
	(1.06,3.41)
	0.019 

	Urban population of 20,000 or more, adjacent to a metro area
	1.13 
	(0.78,1.64)
	0.449 
	1.11 
	(0.64,1.92)
	0.449 
	0.98 
	(0.56,1.72)
	0.802 

	Urban population of 20,000 or more, not adjacent to a metro area
	1.01 
	(0.62,1.66)
	0.513 
	NA
	
	
	NA
	
	

	Urban population of 2,500 to 19,999, adjacent to a metro area
	1.07 
	(0.74,1.53)
	0.437 
	0.75 
	(0.16,3.47)
	0.516 
	0.70 
	(0.15,3.31)
	0.594 

	Urban population of 2,500 to 19,999, not adjacent to a metro area
	0.80 
	(0.51,1.27)
	0.949 
	NA
	
	
	NA
	
	

	Completely rural or less than 2,500 urban population, adjacent to a metro area
	0.88 
	(0.38,2.02)
	0.678 
	NA
	
	
	NA
	
	

	Completely rural or less than 2,500 urban population, not adjacent to a metro area
	1.95 
	(0.65,5.89)
	0.740 
	NA
	
	
	NA
	
	

	Primary Site
	
	
	
	
	
	
	
	
	

	Frontal lobe
	1.33 
	(1.15,1.53)
	0.000 
	1.25 
	(1.07,1.46)
	0.000 
	0.94 
	(0.84,1.05)
	0.419 

	Temporal lobe
	1.59 
	(1.3,1.94)
	0.000 
	1.55 
	(1.24,1.94)
	0.000 
	0.98 
	(0.84,1.14)
	0.348 

	Parietal lobe
	0.97 
	(0.77,1.22)
	0.086 
	1.06 
	(0.81,1.38)
	0.007 
	1.09 
	(0.89,1.35)
	0.080 

	Occipital lobe
	1.04 
	(0.65,1.67)
	0.164 
	1.20 
	(0.7,2.08)
	0.164 
	1.16 
	(0.76,1.77)
	0.886 

	Cerebrum (unknown lobe)
	0.97 
	(0.65,1.46)
	0.290 
	1.14 
	(0.72,1.8)
	0.079 
	1.17 
	(0.82,1.67)
	0.080 

	Ventricle
	1.29 
	(0.62,2.69)
	0.275 
	1.93 
	(0.84,4.44)
	0.139 
	1.50 
	(0.81,2.76)
	0.275 

	Cerebellum
	1.35 
	(0.86,2.11)
	0.370 
	1.30 
	(0.78,2.15)
	0.370 
	0.96 
	(0.64,1.44)
	0.934 

	Brain stem
	1.25 
	(0.77,2.01)
	0.201 
	1.47 
	(0.86,2.51)
	0.102 
	1.18 
	(0.81,1.73)
	0.274 

	Overlapping lesion of brain
	1.11 
	(0.87,1.42)
	0.031 
	1.15 
	(0.87,1.51)
	0.000 
	1.04 
	(0.84,1.28)
	0.031 

	Spinal cord
	1.18 
	(0.61,2.29)
	0.719 
	1.88 
	(0.85,4.17)
	0.149 
	1.59 
	(0.86,2.97)
	0.149 

	Laterality
	
	
	
	
	
	
	
	
	

	Right
	1.26 
	(1.1,1.43)
	0.000 
	1.25 
	(1.08,1.44)
	0.000 
	0.99 
	(0.89,1.11)
	0.437 

	Left
	1.30 
	(1.14,1.48)
	0.000 
	1.32 
	(1.14,1.53)
	0.000 
	1.02 
	(0.92,1.13)
	0.093 

	Not a paired site
	1.17 
	(0.99,1.38)
	0.004 
	1.42 
	(1.17,1.71)
	0.000 
	1.21 
	(1.06,1.4)
	0.000 

	Bilateral
	0.84 
	(0.3,2.39)
	0.937 
	1.36 
	(0.44,4.14)
	0.508 
	1.61 
	(0.74,3.49)
	0.442 

	Histology
	
	
	
	
	
	
	
	
	

	Anaplastic astrocytoma
	1.24 
	(0.94,1.62)
	0.097 
	1.52 
	(1.1,2.1)
	0.005 
	1.23 
	(0.95,1.59)
	0.050 

	Anaplastic oligodendroglioma
	1.64 
	(1.23,2.19)
	0.000 
	1.61 
	(1.17,2.21)
	0.001 
	0.98 
	(0.78,1.22)
	0.917 

	Astrocytoma, NOS
	1.27 
	(0.73,2.19)
	0.527 
	1.30 
	(0.71,2.39)
	0.527 
	1.03 
	(0.67,1.57)
	0.646 

	Diffuse astrocytoma (protoplasma, fibrillary)
	1.00 
	(0.58,1.73)
	0.787 
	1.28 
	(0.64,2.55)
	0.787 
	1.28 
	(0.74,2.23)
	0.787 

	Embryonal/primitive/medulloblastoma
	1.63 
	(0.91,2.91)
	0.145 
	2.26 
	(1.1,4.63)
	0.081 
	1.38 
	(0.77,2.5)
	0.300 

	Ependymoma/anaplastic ependymoma
	0.90 
	(0.45,1.82)
	0.810 
	1.42 
	(0.63,3.2)
	0.491 
	1.57 
	(0.85,2.9)
	0.367 

	Glioblastoma
	1.29 
	(0.93,1.79)
	0.226 
	1.56 
	(1.08,2.25)
	0.135 
	1.21 
	(0.92,1.58)
	0.326 

	Glioma, NOS
	1.11 
	(0.96,1.28)
	0.000 
	1.18 
	(1.01,1.39)
	0.000 
	1.07 
	(0.95,1.2)
	0.000 

	Mixed glioma
	1.48 
	(0.98,2.22)
	0.093 
	1.18 
	(0.75,1.85)
	0.551 
	0.80 
	(0.58,1.09)
	0.131 

	Oligodendroglioma
	0.80 
	(0.51,1.24)
	0.593 
	0.94 
	(0.57,1.56)
	0.593 
	1.18 
	(0.83,1.7)
	0.593 

	Pilocytic astrocytoma
	1.95 
	(0.88,4.34)
	0.171 
	3.58 
	(1.3,9.86)
	0.039 
	1.83 
	(0.76,4.45)
	0.179 

	Metastasis
	
	
	
	
	
	
	
	
	

	Localized
	1.27 
	(1.16,1.39)
	0.000 
	1.30 
	(1.18,1.44)
	0.000 
	1.03 
	(0.95,1.1)
	0.026 

	Regional
	1.13 
	(0.9,1.42)
	0.036 
	1.13 
	(0.87,1.46)
	0.001 
	0.99 
	(0.82,1.2)
	0.020 

	Distant
	1.13 
	(0.49,2.6)
	0.823 
	0.98 
	(0.38,2.58)
	0.931 
	0.87 
	(0.44,1.73)
	0.823 

	Grade
	
	
	
	
	
	
	
	
	

	I
	1.69 
	(0.9,3.16)
	0.112 
	4.46 
	(1.87,10.63)
	0.002 
	2.64 
	(1.24,5.63)
	0.022 

	II
	1.31 
	(1.03,1.67)
	0.028 
	1.50 
	(1.14,1.98)
	0.028 
	1.15 
	(0.93,1.42)
	0.573 

	III
	1.47 
	(1.18,1.84)
	0.000 
	1.39 
	(1.08,1.77)
	0.001 
	0.94 
	(0.79,1.12)
	0.696 

	IV
	1.08 
	(0.92,1.26)
	0.000 
	1.15 
	(0.97,1.37)
	0.000 
	1.07 
	(0.94,1.21)
	0.000 

	Surgery
	
	
	
	
	
	
	
	
	

	None
	1.12 
	(0.97,1.31)
	0.000 
	1.18 
	(0.99,1.4)
	0.000 
	1.05 
	(0.92,1.19)
	0.051 

	Local excision
	1.26 
	(1.06,1.5)
	0.000 
	1.33 
	(1.1,1.61)
	0.000 
	1.05 
	(0.91,1.22)
	0.013 

	Subtotal resection
	1.22 
	(0.98,1.53)
	0.057 
	1.30 
	(1.02,1.66)
	0.002 
	1.06 
	(0.89,1.27)
	0.039 

	Radical, total, gross resection
	1.35 
	(1.09,1.67)
	0.001 
	1.47 
	(1.16,1.87)
	0.000 
	1.09 
	(0.92,1.29)
	0.148 

	Partial resection of lobe of brain
	1.21 
	(0.94,1.55)
	0.094 
	1.03 
	(0.77,1.37)
	0.291 
	0.85 
	(0.69,1.05)
	0.380 

	Gross total resection of lobe of brain
	1.28 
	(1.01,1.63)
	0.000 
	1.39 
	(1.07,1.8)
	0.000 
	1.08 
	(0.91,1.29)
	0.236 

	Surgery, unknown detail
	0.72 
	(0.38,1.33)
	0.171 
	0.77 
	(0.34,1.72)
	0.342 
	1.08 
	(0.53,2.2)
	0.735 

	Radiotherapy
	
	
	
	
	
	
	
	
	

	No/Unknown
	1.29 
	(1.15,1.44)
	0.000 
	1.18 
	(1.04,1.34)
	0.000 
	0.92 
	(0.84,1)
	0.758 

	Yes
	1.20 
	(1.07,1.34)
	0.000 
	1.54 
	(1.35,1.76)
	0.000 
	1.29 
	(1.16,1.42)
	0.000 

	Refused
	1.50 
	(0.77,2.9)
	0.015 
	1.18 
	(0.47,2.95)
	0.286 
	0.79 
	(0.36,1.71)
	0.286 

	Chemotherapy
	
	
	
	
	
	
	
	
	

	No/Unknown
	1.34 
	(1.2,1.49)
	0.000 
	1.60 
	(1.42,1.81)
	0.000 
	1.20 
	(1.09,1.31)
	0.000 

	Yes
	1.16 
	(1.03,1.31)
	0.000 
	1.15 
	(1,1.31)
	0.000 
	0.99 
	(0.9,1.09)
	0.169 


* Log-rank p = 0.000 means p＜0.0005
