SUPPLEMENTAL MATERIAL:
Methods: 
CXR was performed using sites’ standard protocol and Scadding Stage was determined by the site radiologist. The HRCT protocol was based on the COPDGene imaging protocol,24 with additional protocol adjustment for potential scanner variation across sites and body habitus. The CT scanners were “approved” for use in GRADS prior to participant scanning based on comparisons to known reference values of standard phantoms. HRCT images and Scadding stage were available on 351 participants.
[bookmark: _rgc91an03xm8]Spirometry including forced expiratory volume in one second (FEV1), forced vital capacity (FVC), and ratio of FEV1 to FVC (FEV1/FVC), and measurements of the single-breath carbon monoxide diffusing capacity (DLCO) were obtained for all subjects when able according to established criteria.25 and corrected for site elevation in accordance with established criteria.26 
[bookmark: _sz4syasdg2u]CT scoring methods
[bookmark: _nnsdito6u5vc]A visual assessment score (VAS) was derived for each HRCT based on the Oberstein score21 (e-Table 1), denoting the major abnormalities and extent of involvement (none, up to 1/3 of the lung involved, between 1/3 to 2/3 of the lung involved, and more than 2/3s of the lung involved).  Additional information was obtained regarding presence of lymphadenopathy, airway and vasculature distortion, presence and distribution (cranial caudal versus axial) of parenchymal opacities, and scored based on Fleischner criteria. The HRCT was electronically transmitted from individual sites to the Genomics Informatics Core (GIC) and a single chest radiologist (CF) blinded to disease diagnosis reviewed all HRCT scans using the above scoring system.  The first 168 CT scans were interpreted by a second chest radiologist (IC) using an abbreviated version of the VAS, to limit the time required for scoring as well as the more subjective portion of the original VAS (eg quantification of severity).  
Handling of Race and Ethnicity
A combined indicator for self-reported primary race and ethnicity was constructed from available data. Non-Hispanic subjects identifying as primarily white or primarily black were indicated as white or black subjects respectively. Hispanic subjects were indicated as such regardless of primary race identification. Non-Hispanic subjects identifying primarily as Asian, American Indian, or Alaska Native, or not identifying a single primary race (identifying as multi-racial, having no primary race, or having unknown primary race) were combined into a single category for statistical power. Combined race/ethnicity was then used as an adjustment factor in all adjusted analyses not as a factor of interest but to better assess how HRCT VAS measures contribute to understanding of PFT beyond what might be understood from more readily available demographic data. 
Statistical Analysis:
Inconsistency between CXR and CT based on Scadding stage and the VAS (Table S4, N=351) was defined as follows. When disparate interpretations were noted between CT and CXR for lymphadenopathy, it was considered  inconsistent for lymphadenopathy. When the CT VAS had evidence of parenchymal abnormalities (PA, at least one of micronodules, ground-glass, honeycombing, reticular abnormalities, consolidation, or interlobular septal thickening) and the Scadding stage was 0 or I, the reads were considered inconsistent for PA. Absence of PA on the CT VAS and Scadding stage II or III was also inconsistent for PA. Inconsistencies based on presence or absence of fibrosis were not assessed.  
Distribution based on cranial caudal and axial, and cavitary lesions were excluded from analysis due to missing second reads.



	Table S1: Oberstein component definitions.

	Component
	Definition
	Scoring (0-3)

	BVB
	Thickening or irregularity of the bronchovascular bundle
	0=none; 1=1-33% lung volume affected; 2=34-67% lung volume affected; 3=68-100% lung volume affected

	PC
	Parenchymal consolidation (including ground-glass opacifications)
	0=none; 1=1-33% lung volume affected; 2=34-67% lung volume affected; 3=68-100% lung volume affected

	ND
	Intra-parenchymal nodules
	0=none; 1=1-33% lung volume affected; 2=34-67% lung volume affected; 3=68-100% lung volume affected

	LS
	Septal and nonseptal lines
	0=none; 1=1-33% lung volume affected; 2=34-67% lung volume affected; 3=68-100% lung volume affected

	PLT
	Focal pleural thickening
	0=none; 1=mild; 2=moderate; 3=severe

	LN
	Enlargement of the lymph nodes (short axis >1cm)
	0=none; 1=mild; 2=moderate; 3=severe





















Table S2: A recreation of Table 1 for the reduced set of 318 individuals analyzed via regression.
	
	Scadding Stage
	

	
	0 (N=38)
	I (N=67)
	II (N=99)
	III (N=43)
	IV (N=71)
	Total (N=318)
	p value

	Sex - Male (N (%))
	16 (42.1%)
	27 (40.3%)
	54 (54.5%)
	21 (48.8%)
	34 (47.9%)
	152 (47.8%)
	0.43

	Race/Ethnicity (N (%))
	
	
	
	
	
	
	0.42

	   Asian, American Indian, Alaska Native, or not identifying a single primary race
	1 (2.6%)
	0 (0.0%)
	5 (5.1%)
	1 (2.3%)
	2 (2.8%)
	9 (2.8%)
	

	   Black
	6 (15.8%)
	12 (17.9%)
	24 (24.2%)
	12 (27.9%)
	24 (33.8%)
	78 (24.5%)
	

	   Hispanic
	2 (5.3%)
	3 (4.5%)
	3 (3.0%)
	1 (2.3%)
	4 (5.6%)
	13 (4.1%)
	

	   White
	29 (76.3%)
	52 (77.6%)
	67 (67.7%)
	29 (67.4%)
	41 (57.7%)
	218 (68.6%)
	

	Education Status (N (%))
	
	
	
	
	
	
	0.36

	   High School
	8 (21.1%)
	13 (19.4%)
	21 (21.2%)
	4 (9.3%)
	14 (19.7%)
	60 (18.9%)
	

	   Some College
	9 (23.7%)
	28 (41.8%)
	29 (29.3%)
	19 (44.2%)
	24 (33.8%)
	109 (34.3%)
	

	   College Diploma
	11 (28.9%)
	11 (16.4%)
	31 (31.3%)
	9 (20.9%)
	21 (29.6%)
	83 (26.1%)
	

	   Graduate or Professional Degree
	10 (26.3%)
	15 (22.4%)
	18 (18.2%)
	11 (25.6%)
	12 (16.9%)
	66 (20.8%)
	

	Income Status* (N (%))
	
	
	
	
	
	
	0.70

	   <$50,000
	14 (37.8%)
	20 (30.3%)
	25 (25.3%)
	11 (25.6%)
	26 (36.6%)
	96 (30.4%)
	

	   $50,000 - $99,999
	8 (21.6%)
	16 (24.2%)
	29 (29.3%)
	14 (32.6%)
	22 (31.0%)
	89 (28.2%)
	

	   $100,000 - $149,999
	7 (18.9%)
	12 (18.2%)
	20 (20.2%)
	10 (23.3%)
	14 (19.7%)
	63 (19.9%)
	

	   ≥$150,000
	8 (21.6%)
	18 (27.3%)
	25 (25.3%)
	8 (18.6%)
	9 (12.7%)
	68 (21.5%)
	

	Age in Years (mean (SD))
	52.38 (8.39)
	51.69 (11.11)
	52.81 (9.37)
	51.07 (10.77)
	55.71 (8.75)
	52.94 (9.79)
	0.07

	Height in Inches (mean (SD))
	67.08 (4.14)
	67.03 (3.46)
	67.69 (4.26)
	66.49 (4.33)
	66.79 (3.89)
	67.11 (4.01)
	0.47

	BMI in kg/m^2 (mean (SD))
	34.21 (5.89)
	31.81 (6.92)
	29.46 (5.39)
	32.39 (7.15)
	27.58 (5.01)
	30.50 (6.33)
	< 0.01

	Pre-BD FVC in Liters
	3.77 (1.05)
	3.78 (1.08)
	3.81 (1.13)
	3.53 (1.15)
	3.03 (1.15)
	3.59 (1.15)
	< 0.01

	Post-BD FVC in Liters
	3.73 (1.05)
	3.80 (1.07)
	3.86 (1.10)
	3.55 (1.14)
	3.10 (1.18)
	3.62 (1.15)
	< 0.01

	Pre-BD FEV1 in Liters
	2.94 (0.78)
	2.88 (0.88)
	2.80 (0.87)
	2.60 (0.98)
	1.98 (0.88)
	2.62 (0.95)
	< 0.01

	Post-BD FEV1 in Liters
	2.95 (0.82)
	2.99 (0.91)
	2.92 (0.88)
	2.69 (1.01)
	2.11 (0.92)
	2.73 (0.96)
	< 0.01

	Pre-BD FEV1/FVC %
	78.35 (5.44)
	76.04 (8.19)
	73.44 (8.12)
	73.93 (12.14)
	65.59 (13.70)
	72.89 (10.80)
	< 0.01

	Post-BD FEV1/FVC %
	79.89 (9.55)
	78.62 (8.42)
	75.72 (8.20)
	75.94 (12.86)
	68.41 (13.94)
	75.23 (11.25)
	< 0.01

	Post-BD DLCo in mL/min/mmHg
	24.45 (7.52)
	24.17 (7.68)
	23.67 (7.18)
	21.36 (8.06)
	17.44 (7.34)
	22.17 (7.91)
	< 0.01



* 2 Individuals were missing income status. Data were otherwise complete among the 318.





	Table S3: A recreation of Table 2 for the reduced set of 318 individuals analyzed via regression.

	
	Scadding Stage
	

	
	0 (N=38)
	I (N=67)
	II (N=99)
	III (N=43)
	IV (N=71)
	Total (N=318)
	p value

	Lymphadenopathy

	Mediastinal LN
	14 (36.8%)
	39 (58.2%)
	71 (71.7%)
	12 (27.9%)
	39 (54.9%)
	175 (55.0%)
	< 0.01

	Hilar LN
	8 (21.1%)
	32 (47.8%)
	61 (61.6%)
	7 (16.3%)
	34 (47.9%)
	142 (44.7%)
	< 0.01

	Micronodules

	Micronodules
	8 (21.1%)
	23 (34.3%)
	63 (63.6%)
	21 (48.8%)
	39 (54.9%)
	154 (48.4%)
	< 0.01

	Micronodule Distribution
	
	
	
	
	
	
	< 0.01

	   None
	31 (81.6%)
	44 (65.7%)
	38 (38.4%)
	22 (51.2%)
	32 (45.1%)
	167 (52.5%)
	

	   Perilymphatic
	4 (10.5%)
	6 (9.0%)
	4 (4.0%)
	2 (4.7%)
	6 (8.5%)
	22 (6.9%)
	

	   Peribronchovascular
	3 (7.9%)
	9 (13.4%)
	15 (15.2%)
	3 (7.0%)
	9 (12.7%)
	39 (12.3%)
	

	   Both
	0 (0.0%)
	8 (11.9%)
	41 (41.4%)
	15 (34.9%)
	23 (32.4%)
	87 (27.4%)
	

	   Random
	0 (0.0%)
	0 (0.0%)
	1 (1.0%)
	1 (2.3%)
	1 (1.4%)
	3 (0.9%)
	

	Micronodule Conglomerate
	0 (0.0%)
	0 (0.0%)
	8 (8.1%)
	2 (4.7%)
	1 (1.4%)
	11 (3.5%)
	0.03

	Airway and Vascular Distortion

	BVB Distortion
	5 (13.2%)
	28 (41.8%)
	77 (77.8%)
	30 (69.8%)
	67 (94.4%)
	207 (65.1%)
	< 0.01

	Traction Bronchiectasis
	1 (2.6%)
	10 (14.9%)
	36 (36.4%)
	18 (41.9%)
	65 (91.5%)
	130 (40.9%)
	< 0.01

	Parenchymal Opacity and Distortion

	Ground-Glass
	3 (7.9%)
	12 (17.9%)
	33 (33.3%)
	15 (34.9%)
	48 (67.6%)
	111 (34.9%)
	< 0.01

	Honeycombing
	1 (2.6%)
	2 (3.0%)
	2 (2.0%)
	2 (4.7%)
	17 (23.9%)
	24 (7.5%)
	< 0.01

	Reticular Abnormality
	4 (10.5%)
	4 (6.0%)
	22 (22.2%)
	14 (32.6%)
	41 (57.7%)
	85 (26.7%)
	< 0.01

	Consolidation
	0 (0.0%)
	7 (10.4%)
	24 (24.2%)
	7 (16.3%)
	40 (56.3%)
	78 (24.5%)
	< 0.01

	Mosaic Attenuation
	8 (21.1%)
	13 (19.4%)
	17 (17.2%)
	9 (20.9%)
	38 (53.5%)
	85 (26.7%)
	< 0.01

	Interlobular Septal Thickening
	2 (5.3%)
	5 (7.5%)
	17 (17.2%)
	6 (14.0%)
	22 (31.0%)
	52 (16.4%)
	< 0.01

	Cystic Changes
	2 (5.3%)
	1 (1.5%)
	2 (2.0%)
	0 (0.0%)
	2 (2.8%)
	7 (2.2%)
	0.59

	Distribution and Pattern of Distortion

	Distribution Cranial Caudal
	
	
	
	
	
	
	< 0.01

	   None
	36 (94.7%)
	55 (82.1%)
	49 (49.5%)
	19 (44.2%)
	27 (38.0%)
	186 (58.5%)
	

	   Upper
	1 (2.6%)
	12 (17.9%)
	48 (48.5%)
	23 (53.5%)
	43 (60.6%)
	127 (39.9%)
	

	   Lower
	1 (2.6%)
	0 (0.0%)
	2 (2.0%)
	1 (2.3%)
	1 (1.4%)
	5 (1.6%)
	

	Distribution Axial
	
	
	
	
	
	
	< 0.01

	   None
	36 (94.7%)
	55 (82.1%)
	60 (60.6%)
	21 (48.8%)
	39 (54.9%)
	211 (66.4%)
	

	   Central
	1 (2.6%)
	12 (17.9%)
	37 (37.4%)
	20 (46.5%)
	28 (39.4%)
	98 (30.8%)
	

	   Peripheral
	1 (2.6%)
	0 (0.0%)
	2 (2.0%)
	2 (4.7%)
	4 (5.6%)
	9 (2.8%)
	

	Oberstein Components

	Oberstein Bronchovascular Bundle
	
	
	
	
	
	< 0.01

	   0
	33 (86.8%)
	36 (53.7%)
	18 (18.2%)
	11 (25.6%)
	2 (2.8%)
	100 (31.4%)
	

	   1
	3 (7.9%)
	22 (32.8%)
	29 (29.3%)
	14 (32.6%)
	10 (14.1%)
	78 (24.5%)
	

	   2
	0 (0.0%)
	9 (13.4%)
	27 (27.3%)
	15 (34.9%)
	24 (33.8%)
	75 (23.6%)
	

	   3
	2 (5.3%)
	0 (0.0%)
	25 (25.3%)
	3 (7.0%)
	35 (49.3%)
	65 (20.4%)
	

	Oberstein Parenchymal Consolidation
	
	
	
	
	
	< 0.01

	   0
	32 (84.2%)
	52 (77.6%)
	39 (39.4%)
	27 (62.8%)
	8 (11.3%)
	158 (49.7%)
	

	   1
	2 (5.3%)
	11 (16.4%)
	26 (26.3%)
	8 (18.6%)
	15 (21.1%)
	62 (19.5%)
	

	   2
	3 (7.9%)
	3 (4.5%)
	23 (23.2%)
	8 (18.6%)
	27 (38.0%)
	64 (20.1%)
	

	   3
	1 (2.6%)
	1 (1.5%)
	11 (11.1%)
	0 (0.0%)
	21 (29.6%)
	34 (10.7%)
	

	Oberstein Intra-Parenchymal Nodules
	
	
	
	
	
	< 0.01

	   0
	30 (78.9%)
	41 (61.2%)
	28 (28.3%)
	22 (51.2%)
	24 (33.8%)
	145 (45.6%)
	

	   1
	7 (18.4%)
	26 (38.8%)
	37 (37.4%)
	12 (27.9%)
	31 (43.7%)
	113 (35.5%)
	

	   2
	0 (0.0%)
	0 (0.0%)
	21 (21.2%)
	5 (11.6%)
	12 (16.9%)
	38 (11.9%)
	

	   3
	1 (2.6%)
	0 (0.0%)
	13 (13.1%)
	4 (9.3%)
	4 (5.6%)
	22 (6.9%)
	

	Oberstein Septal and Nonseptal Lines
	
	
	
	
	
	< 0.01

	   0
	35 (92.1%)
	60 (89.6%)
	71 (71.7%)
	31 (72.1%)
	37 (52.1%)
	234 (73.6%)
	

	   1
	2 (5.3%)
	6 (9.0%)
	28 (28.3%)
	12 (27.9%)
	34 (47.9%)
	82 (25.8%)
	

	   2
	1 (2.6%)
	1 (1.5%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	2 (0.6%)
	

	Oberstein Pleural Thickening (1 vs 0)
	0 (0.0%)
	1 (1.5%)
	2 (2.0%)
	0 (0.0%)
	2 (2.8%)
	5 (1.6%)
	0.93

	Oberstein Lymph Node Enlargement
	
	
	
	
	
	< 0.01

	   0
	25 (65.8%)
	23 (34.3%)
	25 (25.3%)
	31 (72.1%)
	30 (42.3%)
	134 (42.1%)
	

	   1
	10 (26.3%)
	24 (35.8%)
	27 (27.3%)
	7 (16.3%)
	16 (22.5%)
	84 (26.4%)
	

	   2
	3 (7.9%)
	19 (28.4%)
	45 (45.5%)
	5 (11.6%)
	24 (33.8%)
	96 (30.2%)
	

	   3
	0 (0.0%)
	1 (1.5%)
	2 (2.0%)
	0 (0.0%)
	1 (1.4%)
	4 (1.3%)
	

	Other Findings

	Emphysema
	0 (0.0%)
	1 (1.5%)
	2 (2.0%)
	2 (4.7%)
	3 (4.2%)
	8 (2.5%)
	0.62

	Pulmonary Artery Enlargement
	0 (0.0%)
	0 (0.0%)
	2 (2.0%)
	2 (4.7%)
	5 (7.0%)
	9 (2.8%)
	0.08

	Prior Thoracic Surgery
	1 (2.6%)
	2 (3.0%)
	1 (1.0%)
	1 (2.3%)
	0 (0.0%)
	5 (1.6%)
	0.45


*Note that no individual was reported as having tree-in-bud or cavitary lesions



Table S4: Definitions of inconsistencies between Scadding Stage from chest X-ray and computed tomography visual assessment score

	 
	CXR
	CT Chest
	Result

	Lymphadenopathy Scadding Stage I or II
	present
	absenta
	inconsistent

	Lymphadenopathy Scadding Stage 0 or III
	absent
	presenta
	inconsistent

	Parenchymal Abnormalityb Scadding Stage 0 or I
	absent 
	present 
	inconsistent

	Parenchymal Abnormalityb Scadding Stage II or III
	present
	absent
	inconsistent



aOn computed tomography, lymphadenopathy was considered present if it was bilateral and absent if there was no evidence in either lung. When lymphadenopathy was present in only one lung the CT assessment was considered consistent with Scadding staging 0-III. This results in a conservative assessment of inconsistencies.

bParenchymal Abnormality includes evidence of at least one of the following: micronodules, ground-glass, honeycombing, reticular abnormalities, consolidation, or interlobular septal thickening
CT = computed tomography, CXR = chest X-ray



	Table S5: Individual CT and DLCo (mL/min/mmHg)

	
	CT (vs Base)
	CT and Scadding (vs Scadding)

	
	Level
	Coef (SD)
	P
	Coef (SD)
	P

	Base | Scadding
	
	
	
	
	

	Lymphadenopathy

	Mediastinal LN
	
	0.21 (0.63)
	0.738
	-0.14 (0.62)
	0.827

	Hilar LN
	
	0.33 (0.62)
	0.593
	0.19 (0.62)
	0.762

	Micronodules

	Micronodules
	
	0.68 (0.62)
	0.275
	1.06 (0.61)
	0.081

	Micronodule Distribution
	Perilymphatic
	2.09 (1.26)
	0.36
	2.09 (1.18)
	0.252

	
	Peribronchovascular
	0.87 (0.97)
	
	1.09 (0.93)
	

	
	Both
	-0.04 (0.74)
	
	0.55 (0.73)
	

	
	Random
	3.19 (3.21)
	
	4.04 (3.03)
	

	Micronodule Conglomerate
	
	1.48 (1.69)
	0.382
	0.86 (1.62)
	0.595

	Airway and Vascular Distortion

	BVB Distortion
	
	-2.58 (0.65)
	<.001
	-1.43 (0.73)
	0.051

	Traction Bronchiectasis
	
	-3.27 (0.62)
	<.001
	-1.5 (0.75)
	0.045

	Parenchymal Opacity and Distortion

	Ground-Glass
	
	-3.3 (0.66)
	<.001
	-2.06 (0.69)
	0.003

	Honeycombing
	
	-6.74 (1.13)
	<.001
	-5.14 (1.15)
	<.001

	Reticular Abnormality
	
	-2.56 (0.7)
	<.001
	-1.02 (0.73)
	0.161

	Consolidation
	
	-2.5 (0.71)
	<.001
	-0.92 (0.75)
	0.219

	Mosaic Attenuation
	
	-4.39 (0.67)
	<.001
	-3.51 (0.68)
	<.001

	Interlobular Septal Thickening
	
	-1.18 (0.85)
	0.166
	-0.23 (0.82)
	0.78

	Cystic Changes
	
	-2.71 (2.13)
	0.203
	-2.82 (2.01)
	0.16

	Distribution and Pattern of Distortion

	Distribution Cranial Caudal
	Upper
	-0.81 (0.64)
	0.44
	0.47 (0.66)
	0.763

	
	Lower
	0.18 (2.5)
	
	0.6 (2.36)
	

	Distribution Axial
	Central
	-0.67 (0.66)
	0.005
	0.18 (0.66)
	0.046

	
	Peripheral
	-5.91 (1.84)
	
	-4.28 (1.77)
	

	Oberstein Components

	Oberstein BVB
	1
	-1.13 (0.8)
	<.001
	-0.65 (0.85)
	0.023

	
	2
	-2.1 (0.81)
	
	-0.89 (0.91)
	

	
	3
	-4.62 (0.87)
	
	-2.99 (1.02)
	

	Oberstein PC
	1
	-2.28 (0.77)
	<.001
	-1.93 (0.8)
	<.001

	
	2
	-3.36 (0.76)
	
	-2.57 (0.83)
	

	
	3
	-6.55 (0.99)
	
	-5.52 (1.08)
	

	Oberstein ND
	1
	-0.11 (0.7)
	0.998
	0.4 (0.68)
	0.87

	
	2
	-0.1 (1.03)
	
	0.75 (1.03)
	

	
	3
	0.03 (1.27)
	
	0.59 (1.24)
	

	Oberstein LS
	1
	-1.45 (0.72)
	0.126
	-0.29 (0.71)
	0.67

	
	2
	-1.61 (3.89)
	
	-2.99 (3.71)
	

	Oberstein PLT
	1
	-4.71 (2.45)
	0.055
	-4.03 (2.32)
	0.083

	Oberstein LN
	1
	0.83 (0.78)
	0.651
	0.33 (0.75)
	0.862

	
	2
	0.16 (0.75)
	
	-0.15 (0.75)
	

	
	3
	2.03 (2.8)
	
	1.59 (2.66)
	

	Oberstein Overall
	
	-0.42 (0.1)
	<.001
	-0.28 (0.11)
	0.012

	Other Findings

	Emphysema
	
	-7.65 (1.96)
	<.001
	-6.92 (1.85)
	<.001

	Pulmonary Artery Enlargement
	
	-3.45 (1.86)
	0.064
	-1.89 (1.77)
	0.288






















	Table S6: Individual CT and FVC (L)

	
	CT (vs Base)
	CT and Scadding (vs Scadding)

	
	Level
	Coef (SD)
	P
	Coef (SD)
	P

	Base | Scadding
	
	
	
	
	

	Lymphadenopathy

	Mediastinal LN
	
	-0.02 (0.08)
	0.808
	-0.06 (0.08)
	0.48

	Hilar LN
	
	0.05 (0.08)
	0.497
	0.05 (0.08)
	0.574

	Micronodules

	Micronodules
	
	0.05 (0.08)
	0.538
	0.08 (0.08)
	0.31

	Micronodule Distribution
	Perilymphatic
	-0.04 (0.16)
	0.195
	-0.04 (0.15)
	0.102

	
	Peribronchovascular
	0.14 (0.12)
	
	0.17 (0.12)
	

	
	Both
	0 (0.09)
	
	0.05 (0.1)
	

	
	Random
	0.88 (0.41)
	
	0.96 (0.39)
	

	Micronodule Conglomerate
	
	0.07 (0.22)
	0.758
	-0.03 (0.21)
	0.9

	Airway and Vascular Distortion

	BVB Distortion
	
	-0.28 (0.08)
	<.001
	-0.17 (0.1)
	0.078

	Traction Bronchiectasis
	
	-0.38 (0.08)
	<.001
	-0.2 (0.1)
	0.044

	Parenchymal Opacity and Distortion

	Ground-Glass
	
	-0.37 (0.09)
	<.001
	-0.23 (0.09)
	0.01

	Honeycombing
	
	-0.56 (0.15)
	<.001
	-0.34 (0.15)
	0.025

	Reticular Abnormality
	
	-0.29 (0.09)
	0.002
	-0.12 (0.1)
	0.208

	Consolidation
	
	-0.37 (0.09)
	<.001
	-0.2 (0.1)
	0.041

	Mosaic Attenuation
	
	-0.39 (0.09)
	<.001
	-0.27 (0.09)
	0.003

	Interlobular Septal Thickening
	
	-0.12 (0.11)
	0.294
	-0.01 (0.11)
	0.941

	Cystic Changes
	
	0.05 (0.27)
	0.863
	0.06 (0.26)
	0.828

	Distribution and Pattern of Distortion

	Distribution Cranial Caudal
	Upper
	-0.13 (0.08)
	0.193
	-0.01 (0.09)
	0.604

	
	Lower
	-0.34 (0.32)
	
	-0.31 (0.31)
	

	Distribution Axial
	Central
	-0.16 (0.09)
	0.028
	-0.09 (0.09)
	0.245

	
	Peripheral
	-0.5 (0.24)
	
	-0.34 (0.23)
	

	Oberstein Components

	Oberstein BVB
	1
	-0.18 (0.1)
	<.001
	-0.16 (0.11)
	0.042

	
	2
	-0.23 (0.11)
	
	-0.13 (0.12)
	

	
	3
	-0.54 (0.11)
	
	-0.37 (0.13)
	

	Oberstein PC
	1
	-0.26 (0.1)
	<.001
	-0.23 (0.11)
	<.001

	
	2
	-0.38 (0.1)
	
	-0.3 (0.11)
	

	
	3
	-0.77 (0.13)
	
	-0.64 (0.14)
	

	Oberstein ND
	1
	-0.02 (0.09)
	0.989
	0.04 (0.09)
	0.872

	
	2
	0.02 (0.13)
	
	0.1 (0.13)
	

	
	3
	0.03 (0.16)
	
	0.08 (0.16)
	

	Oberstein LS
	1
	-0.03 (0.09)
	0.936
	0.11 (0.09)
	0.513

	
	2
	0.08 (0.5)
	
	-0.07 (0.48)
	

	Oberstein PLT
	1
	-0.67 (0.31)
	0.035
	-0.58 (0.3)
	0.055

	Oberstein LN
	1
	0.03 (0.1)
	0.906
	-0.03 (0.1)
	0.855

	
	2
	0 (0.1)
	
	-0.04 (0.1)
	

	
	3
	-0.24 (0.36)
	
	-0.29 (0.35)
	

	Oberstein Overall
	
	-0.05 (0.01)
	<.001
	-0.03 (0.01)
	0.031

	Other Findings

	Emphysema
	
	-0.32 (0.26)
	0.213
	-0.25 (0.25)
	0.32

	Pulmonary Artery Enlargement
	
	-0.1 (0.24)
	0.662
	0.07 (0.23)
	0.761








	Table S7: Individual CT and FEV1 (L)

	
	CT (vs Base)
	CT and Scadding (vs Scadding)

	
	Level
	Coef (SD)
	P
	Coef (SD)
	P

	Base | Scadding
	
	
	
	
	

	Lymphadenopathy

	Mediastinal LN
	
	-0.02 (0.08)
	0.801
	-0.05 (0.07)
	0.465

	Hilar LN
	
	0.02 (0.08)
	0.829
	0.01 (0.07)
	0.857

	Micronodules

	Micronodules
	
	-0.03 (0.08)
	0.733
	0.02 (0.07)
	0.745

	Micronodule Distribution
	Perilymphatic
	-0.05 (0.15)
	0.095
	-0.05 (0.14)
	0.058

	
	Peribronchovascular
	0.11 (0.12)
	
	0.15 (0.11)
	

	
	Both
	-0.11 (0.09)
	
	-0.03 (0.09)
	

	
	Random
	0.82 (0.39)
	
	0.92 (0.36)
	

	Micronodule Conglomerate
	
	-0.13 (0.21)
	0.528
	-0.23 (0.19)
	0.234

	Airway and Vascular Distortion

	BVB Distortion
	
	-0.42 (0.08)
	<.001
	-0.27 (0.09)
	0.002

	Traction Bronchiectasis
	
	-0.53 (0.07)
	<.001
	-0.3 (0.09)
	<.001

	Parenchymal Opacity and Distortion

	Ground-Glass
	
	-0.37 (0.08)
	<.001
	-0.17 (0.08)
	0.042

	Honeycombing
	
	-0.43 (0.15)
	0.003
	-0.13 (0.14)
	0.353

	Reticular Abnormality
	
	-0.29 (0.09)
	0.001
	-0.05 (0.09)
	0.565

	Consolidation
	
	-0.5 (0.08)
	<.001
	-0.29 (0.09)
	0.001

	Mosaic Attenuation
	
	-0.45 (0.08)
	<.001
	-0.3 (0.08)
	<.001

	Interlobular Septal Thickening
	
	-0.12 (0.11)
	0.264
	0.03 (0.1)
	0.776

	Cystic Changes
	
	0.27 (0.26)
	0.304
	0.28 (0.24)
	0.25

	Distribution and Pattern of Distortion

	Distribution Cranial Caudal
	Upper
	-0.27 (0.08)
	0.003
	-0.12 (0.08)
	0.322

	
	Lower
	-0.2 (0.3)
	
	-0.16 (0.28)
	

	Distribution Axial
	Central
	-0.31 (0.08)
	<.001
	-0.21 (0.08)
	0.029

	
	Peripheral
	-0.35 (0.23)
	
	-0.13 (0.21)
	

	Oberstein Components

	Oberstein BVB
	1
	-0.26 (0.1)
	<.001
	-0.2 (0.1)
	<.001

	
	2
	-0.34 (0.1)
	
	-0.19 (0.11)
	

	
	3
	-0.74 (0.1)
	
	-0.5 (0.12)
	

	Oberstein PC
	1
	-0.25 (0.09)
	<.001
	-0.16 (0.1)
	<.001

	
	2
	-0.42 (0.09)
	
	-0.26 (0.1)
	

	
	3
	-0.9 (0.12)
	
	-0.67 (0.13)
	

	Oberstein ND
	1
	-0.1 (0.09)
	0.623
	-0.02 (0.08)
	0.952

	
	2
	-0.09 (0.13)
	
	0.03 (0.12)
	

	
	3
	-0.13 (0.16)
	
	-0.06 (0.15)
	

	Oberstein LS
	1
	-0.15 (0.09)
	0.231
	0.03 (0.09)
	0.947

	
	2
	0.16 (0.48)
	
	-0.04 (0.45)
	

	Oberstein PLT
	1
	-0.56 (0.3)
	0.066
	-0.44 (0.28)
	0.117

	Oberstein LN
	1
	0.02 (0.1)
	0.911
	-0.04 (0.09)
	0.836

	
	2
	-0.05 (0.09)
	
	-0.08 (0.09)
	

	
	3
	-0.06 (0.35)
	
	-0.1 (0.32)
	

	Oberstein Overall
	
	-0.07 (0.01)
	<.001
	-0.04 (0.01)
	0.001

	Other Findings

	Emphysema
	
	-1.15 (0.24)
	<.001
	-1.05 (0.22)
	<.001

	Pulmonary Artery Enlargement
	
	-0.41 (0.23)
	0.072
	-0.19 (0.21)
	0.363






















	Table S8: Individual CT and FEV1/FVC (%)

	
	CT (vs Base)
	CT and Scadding (vs Scadding)

	
	Level
	Coef (SD)
	P
	Coef (SD)
	P

	Base | Scadding
	
	
	
	
	

	Lymphadenopathy

	Mediastinal LN
	
	0.59 (1.27)
	0.645
	0.57 (1.27)
	0.654

	Hilar LN
	
	-0.36 (1.26)
	0.774
	-0.09 (1.27)
	0.945

	Micronodules

	Micronodules
	
	-1.75 (1.26)
	0.166
	-0.95 (1.24)
	0.443

	Micronodule Distribution
	Perilymphatic
	-0.65 (2.54)
	0.416
	-0.66 (2.43)
	0.748

	
	Peribronchovascular
	-0.31 (1.97)
	
	0.35 (1.9)
	

	
	Both
	-2.77 (1.49)
	
	-1.55 (1.5)
	

	
	Random
	2.85 (6.5)
	
	4.17 (6.22)
	

	Micronodule Conglomerate
	
	-6.14 (3.41)
	0.073
	-7.23 (3.29)
	0.029

	Airway and Vascular Distortion

	BVB Distortion
	
	-6.36 (1.3)
	<.001
	-4.16 (1.48)
	0.005

	Traction Bronchiectasis
	
	-7.48 (1.24)
	<.001
	-4.66 (1.51)
	0.002

	Parenchymal Opacity and Distortion

	Ground-Glass
	
	-3.28 (1.38)
	0.018
	-0.3 (1.43)
	0.834

	Honeycombing
	
	0.35 (2.42)
	0.885
	4.64 (2.4)
	0.054

	Reticular Abnormality
	
	-1.88 (1.45)
	0.195
	1.4 (1.49)
	0.347

	Consolidation
	
	-7.34 (1.4)
	<.001
	-4.64 (1.51)
	0.002

	Mosaic Attenuation
	
	-5.39 (1.42)
	<.001
	-3.43 (1.43)
	0.017

	Interlobular Septal Thickening
	
	-0.56 (1.72)
	0.746
	1.42 (1.67)
	0.397

	Cystic Changes
	
	6.94 (4.29)
	0.107
	6.91 (4.09)
	0.092

	Distribution and Pattern of Distortion

	Distribution Cranial Caudal
	Upper
	-4.84 (1.27)
	<.001
	-2.89 (1.34)
	0.083

	
	Lower
	1.24 (4.94)
	
	1.7 (4.79)
	

	Distribution Axial
	Central
	-5.16 (1.33)
	<.001
	-3.76 (1.35)
	0.008

	
	Peripheral
	0.94 (3.7)
	
	3.68 (3.6)
	

	Oberstein Components

	Oberstein BVB
	1
	-3.66 (1.62)
	<.001
	-2.62 (1.73)
	0.022

	
	2
	-5.65 (1.64)
	
	-3.4 (1.86)
	

	
	3
	-9.73 (1.75)
	
	-6.5 (2.08)
	

	Oberstein PC
	1
	-2.09 (1.63)
	<.001
	-0.25 (1.68)
	0.063

	
	2
	-4.17 (1.6)
	
	-1.29 (1.74)
	

	
	3
	-9.78 (2.08)
	
	-5.91 (2.28)
	

	Oberstein ND
	1
	-2.18 (1.4)
	0.15
	-1.09 (1.38)
	0.59

	
	2
	-3.75 (2.07)
	
	-2.15 (2.1)
	

	
	3
	-3.82 (2.55)
	
	-2.84 (2.53)
	

	Oberstein LS
	1
	-3.59 (1.45)
	0.044
	-1.41 (1.45)
	0.623

	
	2
	2.25 (7.84)
	
	-0.62 (7.57)
	

	Oberstein PLT
	1
	-1.94 (4.98)
	0.697
	-0.09 (4.75)
	0.986

	Oberstein LN
	1
	1.28 (1.57)
	0.456
	0.75 (1.54)
	0.605

	
	2
	-1.17 (1.51)
	
	-1.07 (1.53)
	

	
	3
	3.65 (5.65)
	
	3.68 (5.42)
	

	Oberstein Overall
	
	-0.91 (0.2)
	<.001
	-0.56 (0.23)
	0.013

	Other Findings

	Emphysema
	
	-25.52 (3.79)
	<.001
	-24.43 (3.61)
	<.001

	Pulmonary Artery Enlargement
	
	-7.54 (3.75)
	0.045
	-4.83 (3.62)
	0.182












	Table S9: A final model for each PFT outcome obtained via backwards selection from a fully adjusted model including all individual CT measures and Scadding stage. All models were forced to include base model covariates sex, race/ethnicity, height, BMI, and age.

	
	DLCO (mL/min/mmHg)
	FEV1 (L)
	FVC (L)
	FEVFVC (%)

	R squared (Base/Selected Models)
	
	0.54 / 0.70
	0.52 / 0.71
	0.63 / 0.71
	0.06 / 0.38

	Variable
	Level vs Reference
	Coeff (SE)
	p value
	Coeff (SE)
	p value
	Coeff (SE)
	p value
	Coeff (SE)
	p value

	Base Factors

	Sex
	Male vs Female
	4.61 (0.73)
	<0.01
	0.64 (0.09)
	<0.01
	0.71 (0.1)
	<0.01
	2.61 (1.5)
	0.08

	Race/Ethnicity
	Black vs White
	-3.66 (0.66)
	<0.01
	-0.31 (0.08)
	<0.01
	-0.46 (0.09)
	<0.01
	2.22 (1.35)
	0.13

	
	Combined group* vs White
	-0.78 (1.56)
	<0.01
	-0.4 (0.19)
	<0.01
	-0.38 (0.22)
	<0.01
	-2.46 (3.24)
	0.13

	
	Hispanic vs White
	0.54 (1.3)
	<0.01
	-0.05 (0.16)
	<0.01
	0.18 (0.18)
	<0.01
	-3.43 (2.69)
	0.13

	Height in Inches
	
	0.52 (0.09)
	<0.01
	0.06 (0.01)
	<0.01
	0.11 (0.01)
	<0.01
	-0.61 (0.19)
	<0.01

	BMI in kg/m^2
	
	0.06 (0.04)
	0.2
	-0.02 (0.01)
	<0.01
	-0.02 (0.01)
	0.01
	-0.06 (0.09)
	0.55

	Age in years
	
	-0.21 (0.03)
	<0.01
	-0.03 (0.003)
	<0.01
	-0.03 (0.004)
	<0.01
	-0.22 (0.06)
	<0.01

	Micronodules

	Micronodule Distribution
	1 vs 0
	
	
	-0.15 (0.13)
	0.01
	-0.13 (0.15)
	0.04
	
	

	
	2 vs 0
	
	
	0.13 (0.1)
	0.01
	0.13 (0.12)
	0.04
	
	

	
	3 vs 0
	
	
	0.11 (0.08)
	0.01
	0.1 (0.09)
	0.04
	
	

	
	4 vs 0
	
	
	0.95 (0.33)
	0.01
	0.99 (0.38)
	0.04
	
	

	Micronodule Conglomerate
	Yes vs No
	
	
	-0.33 (0.18)
	0.06
	
	
	-8.56 (3.04)
	<0.01

	Airway and Vascular Distortion

	BVB Distortion
	Yes vs No
	
	
	
	
	
	
	-2.84 (1.58)
	0.07

	Traction Bronchiectasis
	Yes vs No
	
	
	
	
	-0.18 (0.09)
	0.05
	
	

	Parenchymal Opacity and Distortion

	Honeycombing
	Yes vs No
	-4.11 (1.12)
	<0.01
	-0.28 (0.14)
	0.05
	-0.29 (0.15)
	0.06
	
	

	Reticular Abnormality
	Yes vs No
	
	
	
	
	-0.15 (0.1)
	0.12
	
	

	Consolidation
	Yes vs No
	
	
	-0.18 (0.09)
	0.05
	
	
	-4.88 (1.57)
	<0.01

	Mosaic Attenuation
	Yes vs No
	-3.18 (0.63)
	<0.01
	-0.24 (0.08)
	<0.01
	-0.21 (0.09)
	0.02
	-3.1 (1.31)
	0.02

	Interlobular Septal Thickening
	Yes vs No
	
	
	
	
	
	
	2.32 (1.52)
	0.13

	Cystic Changes
	Yes vs No
	
	
	0.47 (0.23)
	0.04
	0.41 (0.26)
	0.12
	5.51 (3.68)
	0.14

	Distribution and Pattern of Distortion

	Distribution Cranial Caudal
	Upper vs None
	0.67 (0.85)
	0.02
	
	
	
	
	
	

	
	Lower vs None
	7.62 (2.66)
	0.02
	
	
	
	
	
	

	Distribution Axial
	Central vs None
	-0.52 (0.84)
	0.02
	-0.24 (0.08)
	<0.01
	
	
	-2.26 (1.31)
	0.14

	
	Peripheral vs None
	-5.85 (2.05)
	0.02
	-0.11 (0.2)
	<0.01
	
	
	2.29 (3.27)
	0.14

	Oberstein Components

	Oberstein PC
	1 vs 0
	-1.19 (0.75)
	<0.01
	-0.03 (0.1)
	<0.01
	-0.16 (0.11)
	<0.01
	3.88 (1.76)
	0.07

	
	2 vs 0
	-2.43 (0.78)
	<0.01
	-0.15 (0.1)
	<0.01
	-0.25 (0.11)
	<0.01
	1.98 (1.83)
	0.07

	
	3 vs 0
	-3.94 (1)
	<0.01
	-0.51 (0.14)
	<0.01
	-0.64 (0.14)
	<0.01
	-0.36 (2.4)
	0.07

	Oberstein LS
	1 vs 0
	
	
	
	
	0.22 (0.1)
	0.08
	
	

	
	2 vs 0
	
	
	
	
	0.31 (0.47)
	0.08
	
	

	Oberstein PLT
	1 vs 0
	-4.61 (2.08)
	0.03
	
	
	-0.44 (0.29)
	0.13
	
	

	Other Findings

	Emphysema
	Yes vs No
	-6.72 (1.69)
	<0.01
	-1.11 (0.23)
	<0.01
	
	
	-27.4 (3.86)
	<0.01

	Pulmonary Artery Enlargement
	Yes vs No
	
	
	0.37 (0.22)
	0.09
	
	
	8.76 (3.64)
	0.02

	Scadding
	1 vs 0
	0.04 (0.92)
	0.11
	0.05 (0.11)
	0.02
	
	
	0.2 (1.94)
	0.02

	
	2 vs 0
	-0.04 (0.97)
	0.11
	0 (0.12)
	0.02
	
	
	-0.92 (2.06)
	0.02

	
	3 vs 0
	-2.07 (1.07)
	0.11
	-0.14 (0.13)
	0.02
	
	
	-1.28 (2.26)
	0.02

	
	4 vs 0
	-1.01 (1.15)
	0.11
	-0.31 (0.14)
	0.02
	
	
	-5.93 (2.41)
	0.02




*The combined group consists of people primarily identifying as Asian, American Indian, Alaska Native, or not identifying a single primary race.














Table S10: Concordance estimates and 95% confidence intervals of duplicate VAS reads for 168 individuals. Estimates are for concordance of presence/absence assessments unless otherwise indicated.
	Variable
	NMiss
	No (Both)
	Yes (First)
	Yes (Second)
	Yes (Both)
	Kappa

	Lymphadenopathy

	Mediastinal LN
	0
	59
	11
	21
	77
	0.62 (0.5,0.74)

	Hilar LN
	2
	75
	17
	20
	54
	0.55 (0.42,0.68)

	Micronodules

	Micronodules
	0
	37
	14
	50
	67
	0.25 (0.1,0.39)

	Micronodule Distribution
	0
	38
	13
	52
	65
	0.25 (0.1,0.39)

	Micronodule Conglomerate
	0
	124
	1
	36
	7
	

	Airway and Vascular Distortion

	BVB Distortion
	0
	49
	37
	9
	73
	0.46 (0.32,0.59)

	Traction Bronchiectasis
	0
	80
	30
	18
	40
	0.4 (0.25,0.54)

	Parenchymal Opacity and Distortion

	Ground-Glass
	0
	87
	12
	29
	40
	0.48 (0.34,0.62)

	Honeycombing
	0
	156
	3
	3
	6
	

	Reticular Abnormality
	0
	78
	14
	44
	32
	0.28 (0.13,0.43)

	Consolidation
	0
	120
	17
	17
	14
	0.33 (0.13,0.53)

	Mosaic Attenuation
	1
	86
	9
	47
	25
	0.27 (0.11,0.43)

	Interlobular Septal Thickening
	0
	96
	3
	53
	16
	

	Cystic Changes
	0
	156
	0
	11
	1
	

	Distribution and Pattern of Distortion

	Distribution Cranial Caudal
	33
	23
	10
	34
	68
	

	Distribution Axial
	34
	18
	6
	46
	64
	

	Oberstein Components

	Oberstein BVB
	0
	39
	23
	10
	96
	0.56 (0.42,0.69)

	Oberstein PC
	0
	70
	22
	26
	50
	0.42 (0.28,0.56)

	Oberstein ND
	1
	40
	13
	43
	71
	0.33 (0.18,0.47)

	Oberstein LS
	1
	71
	12
	52
	32
	0.24 (0.09,0.38)

	Oberstein PLT
	0
	126
	0
	40
	2
	

	Oberstein LN
	4
	54
	13
	16
	81
	0.64 (0.52,0.76)

	Other Findings

	Emphysema
	0
	160
	2
	4
	2
	

	Pulmonary Artery Enlargement
	0
	129
	3
	33
	3
	

	Tree-in-Bud
	1
	150
	0
	17
	0
	

	Prior Thoracic Surgery
	1
	161
	1
	4
	1
	

	Cavitary Lesions
	130
	38
	0
	0
	0
	



