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[bookmark: _Toc236308580]Supplementary Methods
[bookmark: _Toc236308581]Section S1. Variables definition and coding
The primary outcome variable, overall survival (OS), was defined as the time from the date of metastatic diagnosis to the date of death. Patients who were alive at the end of the study period were censored using their last observed date in the data. 
Race and ethnicity, according to SEER, were identified from the highest-quality source identified by SEER registrars but could also be identified from medical records or death certificates. Race and ethnicity reflected physical, hereditary, and cultural traits or origins, not necessarily by birthplace, place of residence, or citizenship, with “origin” defined by the U.S. Census Bureau as heritage, nationality, lineage, or ancestral country of birth [1]. Race was classified as either Black or White, and ethnicity was categorized as Hispanic or non-Hispanic [2].
[bookmark: _Hlk194847306]Demographic Variables: age at diagnosis was classified into four groups (65-69, 70-74, 75-79, 80+); sex was classified as male or female; and SEER regions were classified as Northeast (CT, MA, NJ, NY), Midwest (IO, MI- Detroit), South (GA, KY, LA), or West (Alaska Natives, CA, HI, ID, NM, UT, WA- Seattle/ Puget Sound). The Yost neighborhood socioeconomic status (nSES) index variable, categorized into Low (index = 1), Moderate (index = 2,3), and High (index = 4,5), was derived from a validated index based on seven neighborhood-level indicators: median household income, median home value, median rent, percentage below 150% of the poverty line, education index, percentage in working-class occupations, and unemployment rate [3]. These indicators, which reflect socioeconomic status at the census tract level, were obtained from the 5-year American Community Survey estimates. 
Presentation Characteristics: National Comorbidity Index (NCI) comorbidity score was classified as 0, (0-1], > 1, or unknown based on the presence of diagnosis codes in the MedPAR and physician services files.  Metastatic stage from SEER was classified as stage IV, IVA, or IVB.  NSCLC histology from SEER was classified as squamous, adenocarcinoma, or others (including adenosquamous carcinoma of lung, salivary gland type tumor of lung, other epithelial tumors of lung, large cell carcinoma of lung). Tumor size at diagnosis from SEER was classified according to the NSCLC clinical guideline as < 3 cm, [3-5) cm, ≥ 5 cm, or unknown.
Treatment Variables: Systemic therapy received at any time post-diagnosis was assessed, encompassing any chemotherapy, immunotherapy, or chemo-immunotherapy defined by CPT, HCPCS, and NDC codes (if applicable) in Medicare inpatient, outpatient, and Part D claims. The receipt of systemic therapy during the 3 months post-diagnosis was also assessed. (See Supplementary Table 1 for a full list of codes). Except for baseline characteristics, all study measures were followed longitudinally from the index date until death or the study cutoff date of December 31, 2019, whichever occurred first.
[bookmark: _Toc236308582]Section S2. Sequential model specifications (Model 1 to 5)
We selected ordinal logistic regression for the primary analysis because our variables of interest (nSES, comorbidity, and AJCC stage) have an inherent ordinal structure. While the proportional odds assumption was formally tested and not fully met, we retained the ordinal model for its interpretability and to reflect the ordered nature of the outcome. 
First, in Model 1, we conducted an ordinal regression to assess the association between race and nSES. Models 2 and 3 applied separate ordinal regressions to examine the effects of race and nSES on AJCC stage and comorbidity at diagnosis, respectively, and to assess whether nSES altered the relationship between race and these presentation characteristics. Model 4 employed logistic regression to evaluate the likelihood of patients not receiving systemic treatment for mNSCLC, with race, nSES, comorbidity, and stage as predictors, testing whether nSES influenced the association between race and receipt of systemic treatment after accounting for presentation characteristics at diagnosis. Model 5 estimated the baseline racial disparity in overall survival (OS) using Cox regression, incorporating race, nSES, comorbidity, stage, and systemic treatment to evaluate the full pathway from race to survival. All models were adjusted for age and SEER region.
[bookmark: _Toc236308583]Supplementary Tables
[bookmark: _Toc236308584]Table 1: Diagnosis, Procedure, and Drug Codes used to identify interventions in Medicare claims
	Intervention
	Type of codes
	Codes

	Systemic therapy: Immunotherapy (IO)
	HCPCS codes
	Atezolizumab (C9483, J9022), Durvalumab (C9492, J9173), Ipilimumab (C9284, J9228), Nivolumab (C9453, J9298, J9299), Pembrolizumab (C9027, J9271)

	
	NDC codes
	Atezolizumab (50242-0917-01, 50242-0917-86), Durvalumab (00310-4500-12, 00310-4611-50), Ipilimumab (00003-2327-11, 00003-2328-22), Nivolumab (00003-3734-13, 00003-3772-11, 00003-3774-12, 00003-2327-11, 00003-2328-22, 00006-3029-02, 00003-3756-14, 00003-7125-11), Pembrolizumab (00006-3026-02, 00006-3026-04, 00006-3029-02)

	
	ICD-10 diagnosis code
	Z5112

	
	ICD-10 procedure codes
	List available from authors upon request

	Systemic therapy: Chemotherapy (CT)
	HCPCS codes
	Bevacizumab (Q2024, C9257, C9214, J9035, S0116, Q5118, Q5107, C9142, Q5126, Q5129), Carboplatin (J9045), Cisplatin (J9060, J9062, C9418), Docetaxel (J9171, J9170), Etoposide (J9181, J9182, C9425, J8560, C9414), Gemcitabine (J9201, J9198, J9196), Oxaliplatin (C9205, J9263), Paclitaxel (C9431, J9264, J9265, C9127, J9267, J9259), Pemetrexed (C9213, J9305, J9304, J9314, J9296, J9294, J9297, J9322, J9323) 

	
	NDC codes
	List available from authors upon request

	
	ICD-10 diagnosis code
	Z5111, Z9221

	
	ICD-10 procedure codes
	List available from authors upon request

	Primary Care Visit 
(following Silber et al., 2013)
	CPT codes
	E&M visits: M1A (office visit,
new patient), M1B (office visit, established patient) or M6 (consultation)

	
	HCPCS codes
	Claims with E&M visit codes listed above were excluded from
analysis if the HCPCS_CD is one of the following (pointing to hospitalizations): 95115, 95117, 99236, 99251, 99252,
99253, 99254, 99255, 99261, 99391, 99381, 99411, or G017595115, 95117, 99236, 99251, 99252,
99253, 99254, 99255, 99261, 99391, 99381, 99411, or G0175

	
	
	E&M bills under the following places of service were
excluded to ensure as best as possible that the visits were for primary care: Inpatient Hospital, Emergency room – hospital, Ambulatory Surgical Center, Ambulance – land, Ambulance – air or water, Independent Lab

	
	
	Bills
qualified as primary care if the physician was listed as having one of the following specialties: Primary Care Physician, 
providing primary care for the beneficiary, or
Surgeon providing primary care for the beneficiary

	Lung Cancer Screening Visit
	HCPCS codes
	G0296, G0297, S8032, 71250, 71260, 71270, 76380



[bookmark: _Hlk197698298]
[bookmark: _Ref197962500][bookmark: _Hlk194089890][bookmark: _Toc236308585]Table 2: Ordinal Regressions Assessing the Association Between Race, nSES, and Presentation Characteristics at Diagnosis (Comorbidity as outcome: NCI score = (0-1] or > 1 as a comparison group vs NCI score = 0 as a reference)
	[bookmark: _Hlk194138421]
	Model 2a

	
	aOR1
	95% CI
	p-value

	Race
	
	
	

	White
	Ref

	Black
	1.60
	1.39, 1.85  
	<0.001

	Age group at diagnosis
	
	
	

	65-69
	Ref

	70-74
	1.17
	1.04, 1.33
	0.01

	75-79
	1.60
	1.42, 1.82
	<0.001

	80+
	1.92
	1.71, 2.16
	<0.001

	SEER region
	
	
	

	Northeast
	Ref
	
	

	Midwest
	1.03
	0.90, 1.19
	0.61

	South
	1.01
	0.90, 1.14
	0.79

	West
	0.82
	0.73, 0.92
	0.0007


1aOR = Adjusted Odds Ratio, CI = Confidence Interval
Bolded values indicate variables in the conceptual framework that are statistically significant
[bookmark: _Ref197962356]
[bookmark: _Toc236308586]Table 3: Ordinal Regressions Assessing the Association Between Race, nSES, and Presentation Characteristics at Diagnosis (AJCC Stage as outcome: Stage = IVA or IVB as a comparison group vs Stage = IV as a reference group)
	
	Model 3a

	
	aOR1
	95% CI
	p-value

	Race
	
	
	

	White
	Ref

	Black
	1.007
	0.87, 1.16
	0.91

	Age group at diagnosis
	
	
	

	65-69
	Ref

	70-74
	0.96
	0.85, 1.09
	0.57

	75-79
	0.93
	0.82, 1.06
	0.32

	80+
	0.83
	0.73, 0.93 
	0.001

	SEER region
	
	
	

	Northeast
	Ref
	
	

	Midwest
	1.40
	1.22, 1.61
	<0.001

	South
	1.17
	1.04, 1.32 
	0.007

	West
	1.14
	1.03, 1.28 
	0.014


1aOR = Adjusted Odds Ratio, CI = Confidence Interval
Bolded values indicate variables in the conceptual framework that are statistically significan
[bookmark: _Ref197963340][bookmark: _Hlk194090474][bookmark: _Toc236308587]Table 4: Multivariate Logistic Regression Assessing the Association Between Race, nSES, Presentation Characteristics at Diagnosis, and Receipt of Systemic treatment (Outcome modeled as No treatment receipt)
	Model 4
	Model 4a
	Model 4b (added nSES)
	Model 4c (added presentation characteristics)

	
	aOR1
	95% CI
	p-value
	aOR1
	95% CI
	p-value
	aOR1
	95% CI
	p-value

	Race
	
	
	
	
	
	
	
	
	

	White
	—
	—
	
	
	
	
	—
	—
	

	Black
	1.39
	1.19, 1.64
	<0.001
	1.18
	1.00, 1.39
	0.051
	1.30
	1.11, 1.53
	0.001

	Age group at diagnosis
	
	
	
	
	
	
	
	
	

	65-69
	—
	—
	
	
	
	
	—
	—
	

	70-74
	1.12
	0.98, 1.28
	0.10
	1.13
	0.99, 1.29
	0.076
	1.09
	0.96, 1.25
	0.2

	75-79
	1.49
	1.30, 1.70
	<0.001
	1.49
	1.30, 1.72
	<0.001
	1.41
	1.23, 1.62
	<0.001

	80+
	3.02
	2.65, 3.44
	<0.001
	3.14
	2.75, 3.59
	<0.001
	2.83
	2.48, 3.23
	<0.001

	SEER region
	
	
	
	
	
	
	
	
	

	Northeast
	—
	—
	
	
	
	
	—
	—
	

	Midwest
	1.35
	1.16, 1.58
	<0.001
	1.17
	1.00, 1.38
	0.055
	1.34
	1.15, 1.57
	<0.001

	South
	1.61
	1.41, 1.83
	<0.001
	1.26
	1.09, 1.45
	0.002
	1.63
	1.43, 1.86
	<0.001

	West
	1.19
	1.05, 1.35
	0.005
	1.09
	0.96, 1.24
	0.2
	1.22
	1.07, 1.38
	0.002

	Yost nSES index
	
	
	
	
	
	
	
	
	

	High
	
	
	
	—
	—
	
	
	
	

	Moderate
	
	
	
	1.35
	1.21, 1.51
	<0.001
	
	
	

	Low
	
	
	
	1.87
	1.63, 2.15
	<0.001
	
	
	

	NCI comorbidity score
	
	
	
	
	
	
	
	
	

	0
	
	
	
	
	
	
	—
	—
	

	(0-1]
	
	
	
	
	
	
	1.15
	1.04, 1.28
	0.006

	> 1
	
	
	
	
	
	
	2.11
	1.86, 2.40
	<0.001

	Stage
	
	
	
	
	
	
	
	
	

	IV
	
	
	
	
	
	
	—
	—
	

	IVA
	
	
	
	
	
	
	0.90
	0.81, 1.01
	0.072

	IVB
	
	
	
	
	
	
	0.96
	0.86, 1.07
	0.5

	High
	
	
	
	
	
	
	
	
	

	Moderate
	
	
	
	
	
	
	
	
	

	Low
	
	
	
	
	
	
	
	
	


[bookmark: _Hlk194091985]1aOR = Adjusted Odds Ratio, CI = Confidence Interval
Bolded values indicate variables in the conceptual framework that are statistically significant
[bookmark: _Ref198020606][bookmark: _Toc236308588]Table 5: Multivariate Cox Proportional Hazard Regression Assessing Race-Survival Disparity and Effect of Receipt of Systemic Treatment on Overall Survival

	[bookmark: _Hlk198107433]Model 5
	Model 5a
	Model 5b (added receipt of systemic treatment)
	Model 5c (added presentation characteristics)

	
	aHR1
	95% CI
	p-value
	aHR1
	95% CI
	p-value
	aHR1
	95% CI
	p-value

	Race
	
	
	
	
	
	
	
	
	

	White
	—
	—
	
	—
	—
	
	—
	—
	

	Black
	1.12
	1.03, 1.23
	0.012
	0.99
	0.90, 1.08
	0.8
	0.95
	0.87, 1.04
	0.3

	Age group at diagnosis
	
	
	
	
	
	
	
	
	

	65-69
	—
	—
	
	—
	—
	
	—
	—
	

	70-74
	1.04
	0.96, 1.13
	0.3
	1.01
	0.93, 1.10
	0.8
	1.01
	0.93, 1.09
	0.9

	75-79
	1.13
	1.04, 1.23
	0.003
	0.98
	0.90, 1.06
	0.6
	0.96
	0.88, 1.05
	0.4

	80+
	1.55
	1.44, 1.68
	<0.001
	1.08
	1.00, 1.17
	0.055
	1.04
	0.97, 1.13
	0.3

	SEER region
	
	
	
	
	
	
	
	
	

	Northeast
	—
	—
	
	—
	—
	
	—
	—
	

	Midwest
	1.16
	1.06, 1.27
	0.001
	1.05
	0.96, 1.15
	0.3
	1.04
	0.95, 1.14
	0.4

	South
	1.18
	1.09, 1.27
	< 0.001
	0.99
	0.91, 1.07
	0.7
	0.98
	0.91, 1.06
	0.6

	West
	0.97
	0.90, 1.04
	0.4
	0.88
	0.82, 0.95
	0.001
	0.89
	0.83, 0.96
	0.002

	Systemic treatment received at any time post-diagnosis
	
	
	
	
	
	
	
	
	

	Treatment received
	
	
	
	—
	—
	
	—
	—
	

	No treatment received
	
	
	
	4.01
	3.78, 4.25
	<0.001
	3.72
	3.50, 3.95
	<0.001

	NCI comorbidity score
	
	
	
	
	
	
	
	
	

	0
	
	
	
	
	
	
	—
	—
	

	(0-1]
	
	
	
	
	
	
	1.26
	1.18, 1.34
	<0.001

	> 1
	
	
	
	
	
	
	1.35
	1.25, 1.45
	<0.001

	Stage
	
	
	
	
	
	
	
	
	

	IV
	
	
	
	
	
	
	—
	—
	

	IVA
	
	
	
	
	
	
	0.78
	0.73, 0.83
	<0.001

	IVB
	
	
	
	
	
	
	1.12
	1.05, 1.19
	0.001

	NSCLC histology
	
	
	
	
	
	
	
	
	

	Squamous
	
	
	
	
	
	
	—
	—
	

	Adenocarcinoma
	
	
	
	
	
	
	0.85
	0.79, 0.91
	<0.001

	Others
	
	
	
	
	
	
	1.29
	1.19, 1.40
	<0.001


1 aHR = Adjusted Hazard Ratio
Bolded values indicate variables in the conceptual framework that are statistically significant
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[bookmark: _Toc236308590]Figure 1: Patient selection summary
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