




















Supplementary material
Table S1. Subgroup analysis for the association between categorical FEV1/FVC and mortality.
	Variable
	
	FEV1/FVC

	
	0.90≤FEV1/FVC
<1.00
	FEV1/FVC<0.30
	0.30≤FEV1/FVC<0.40
	0.40≤FEV1/FVC<0.50
	0.50≤FEV1/FVC<0.60
	0.60≤FEV1/FVC<0.70
	0.70≤FEV1/FVC<0.80
	0.80≤FEV1/FVC<0.90

	
	Reference
	
	
	
	
	
	
	

	Age
	
	
	
	
	
	
	
	

	20-50
	HR
	--
	27.37 (3.46-216.73)
	1.26 (0.17-9.18)
	3.08 (1.50-6.32)
	1.99 (1.25-3.15)
	1.17 (0.84-1.64)
	0.97 (0.74-1.28)
	1.04 (0.80-1.35)

	
	P value
	--
	0.002
	0.819
	0.002
	0.004
	0.353
	0.833
	0.775

	>50
	HR
	--
	2.95 (1.60-5.43)
	1.16 (0.82-1.63)
	1.13 (0.87-1.46)
	0.91 (0.73-1.13)
	0.74 (0.61-0.91)
	0.66 (0.54-0.80)
	0.68 (0.56-0.83)

	
	P value
	--
	0.001
	0.399
	0.355
	0.376
	0.003
	<0.001
	<0.001

	Smoking status
	
	--
	
	
	
	
	
	

	Never Smoker
	HR
	--
	2.82 (0.37-21.28)
	3.84 (1.85-7.94)
	1.12 (0.69-1.83)
	1.06 (0.77-1.47)
	0.73 (0.58-0.90)
	0.63 (0.51-0.77)
	0.75 (0.61-0.92)

	
	P value
	--
	0.314
	<0.001
	0.647
	0.706
	0.004
	<0.001
	0.005

	Current Smoker
	HR
	--
	12.96 (4.52-37.16)
	1.20 (0.66-2.18)
	2.04 (1.30-3.21)
	1.54 (1.04-2.29)
	1.19 (0.82-1.73)
	0.98 (0.69-1.41)
	0.90 (0.63-1.29)

	
	P value
	--
	<0.001
	0.551
	0.002
	0.033
	0.358
	0.929
	0.569

	Former Smoker
	HR
	--
	2.88 (1.29-6.43)
	1.57 (0.91-2.68)
	1.23 (0.80-1.90)
	1.01 (0.68-1.49)
	0.80 (0.56-1.16)
	0.72 (0.50-1.03)
	0.78 (0.54-1.13)

	
	P value
	--
	0.010
	0.103
	0.351
	0.967
	0.239
	0.068
	0.195

	Sex
	
	--
	
	
	
	
	
	

	Male
	HR
	--
	3.29 (1.64-6.58)
	1.21 (0.79-1.83)
	1.32 (0.93-1.86)
	1.00 (0.74-1.36)
	0.83 (0.62-1.10)
	0.71 (0.54-0.94)
	0.78 (0.59-1.04)

	
	P value
	--
	0.001
	0.379
	0.120
	0.999
	0.200
	0.016
	0.086

	Female
	HR
	--
	7.43 (2.30-24.03)
	1.70 (0.91-3.20)
	1.13 (0.80-1.60)
	1.08 (0.84-1.40)
	0.77 (0.63-0.94)
	0.68 (0.57-0.83)
	0.73 (0.60-0.89)

	
	P value
	--
	0.001
	0.097
	0.500
	0.532
	0.011
	<0.001
	0.001

	BMI (kg/m2)
	
	--
	
	
	
	
	
	

	<18.5
	HR
	--
	9.67 (2.50-37.46)
	1.75 (0.59-5.21)
	1.58 (0.59-4.23)
	0.69 (0.30-1.60)
	0.93 (0.45-1.95)
	0.65 (0.32-1.32)
	0.44 (0.20-0.94)

	
	P value
	--
	0.001
	0.314
	0.367
	0.381
	0.848
	0.237
	0.035

	18.5-24.9
	HR
	--
	4.98 (2.09-11.88)
	1.13 (0.70-1.84)
	1.31 (0.90-1.88)
	1.15 (0.85-1.57)
	0.95 (0.72-1.25)
	0.82 (0.63-1.07)
	0.90 (0.69-1.18)

	
	P value
	--
	<0.001
	0.614
	0.155
	0.366
	0.708
	0.150
	0.441

	25-29.9
	HR
	--
	0.71 (0.17-3.00)
	1.14 (0.58-2.22)
	1.05 (0.69-1.58)
	0.81 (0.59-1.11)
	0.70 (0.53-0.93)
	0.62 (0.47-0.81)
	0.63 (0.48-0.83)

	
	P value
	--
	0.643
	0.705
	0.828
	0.187
	0.015
	<0.001
	0.001

	≥30
	HR
	--
	--
	1.30 (0.61-2.75)
	1.33 (0.81-2.20)
	1.16 (0.78-1.71)
	0.77 (0.55-1.07)
	0.73 (0.54-1.00)
	0.81 (0.59-1.10)

	
	P value
	--
	--
	0.496
	0.266
	0.474
	0.122
	0.049
	0.174

	Race
	
	--
	
	
	
	
	
	

	[bookmark: _Hlk189175362]Non-Hispanic white
	HR
	--
	3.96 (1.95-8.06)
	1.38 (0.91-2.08)
	1.07 (0.78-1.47)
	0.82 (0.62-1.07)
	0.66 (0.51-0.85)
	0.56 (0.44-0.72)
	0.58 (0.45-0.75)

	
	P value
	--
	<0.001
	0.131
	0.673
	0.146
	0.001
	<0.001
	<0.001

	Non-Hispanic black
	HR
	--
	7.33 (0.99-54.16)
	0.87 (0.43-1.78)
	1.17 (0.72-1.91)
	1.07 (0.75-1.52)
	0.94 (0.71-1.26)
	0.86 (0.66-1.13)
	0.90 (0.69-1.17)

	
	P value
	--
	0.051
	0.702
	0.527
	0.702
	0.691
	0.279
	0.443

	Mexican-American
	HR
	--
	34.99 (4.41-269.22)
	1.06 (0.11-10.01)
	1.09 (0.32-3.77)
	1.32 (0.60-2.94)
	1.00 (0.70-1.44)
	0.97 (0.75-1.26)
	0.98 (0.77-1.24)

	
	P value
	--
	0.030
	0.958
	0.889
	0.493
	0.993
	0.839
	0.846

	Other
	HR
	--
	4.56 (0.63-32.89)
	6.53 (1.05-40.70)
	1.96 (0.61-6.24)
	0.76 (0.28-2.08)
	0.67 (0.32-1.42)
	0.51 (0.26-1.00)
	0.69 (0.35-1.34)

	
	P value
	--
	0.132
	0.044
	0.258
	0.597
	0.297
	0.048
	0.266

	Comorbidity
	HR
	--
	2.82 (1.53-5.20)
	1.01 (0.71-1.46)
	1.01 (0.77-1.33)
	0.91 (0.72-1.15)
	0.67 (0.54-0.82)
	0.62 (0.50-0.76)
	0.66 (0.54-0.82)

	
	P value
	--
	0.001
	0.939
	0.939
	0.430
	<0.001
	<0.001
	<0.001

	Chronic respiratory symptoms
	HR
	--
	4.08 (2.13-7.81)
	1.10 (0.75-1.63)
	1.12 (0.82-1.53)
	0.87 (0.66-1.14)
	0.78 (0.60-1.00)
	0.72 (0.56-0.92)
	0.70 (0.55-0.90)

	 
	P value
	--
	<0.001
	0.619
	0.492
	0.312
	0.050
	0.008
	0.006


[bookmark: _Hlk188571992]All were adjusted for age, sex, BMI, race, smoking status, comorbidities (congestive heart failure, stroke, asthma, chronic bronchitis, emphysema, cancer, diabetes, and hypertension).
Abbreviations: HR=hazard ratio; CI=confidence interval; FEV1=forced expiratory volume in one second; FVC=forced vital capacity.


Table S2. Association between comorbidity and categorical FEV1/FVC.
	Variable
	FEV1/FVC
	N
	Unadjusted
	Adjusted*

	
	
	
	OR (95%CI)
	P value
	OR (95%CI)
	P value

	Congestive heart failure
	0.90≤FEV1/FVC<1.00
	25460
	Reference
	—
	Reference
	—

	
	FEV1/FVC<0.30
	
	5.346 (0.663-43.102)
	0.115
	0.719 (0.086-5.998)
	0.760

	
	0.30≤FEV1/FVC<0.40
	
	6.310 (2.446-16.279)
	<0.001
	0.797 (0.298-2.129)
	0.650

	
	0.40≤FEV1/FVC<0.50
	
	7.282 (3.873-13.693)
	<0.001
	0.984 (0.503-1.927)
	0.963

	
	0.50≤FEV1/FVC<0.60
	
	4.675 (2.726-8.018)
	<0.001
	0.692 (0.388-1.234)
	0.213

	
	0.60≤FEV1/FVC<0.70
	
	2.756 (1.704-4.457)
	<0.001
	0.504 (0.301-0.843)
	0.009

	
	[bookmark: OLE_LINK8]0.70≤FEV1/FVC<0.80
	
	1.867 (1.181-2.950)
	0.007
	0.576 (0.354-0.937)
	0.026

	
	0.80≤FEV1/FVC<0.90
	
	0.856 (0.534-1.372)
	0.518
	0.570 (0.346-0.940)
	0.028

	Stroke
	0.90≤FEV1/FVC<1.00
	25486
	Reference
	—
	Reference
	—

	
	FEV1/FVC<0.30
	
	14.625 (2.997-71.378)
	0.001
	2.030 (0.400-10.297)
	0.393

	
	0.30≤FEV1/FVC<0.40
	
	—
	0.997
	—
	0.997

	
	0.40≤FEV1/FVC<0.50
	
	4.925 (2.295-10.566)
	<0.001
	0.672 (0.303-1.489)
	0.327

	
	0.50≤FEV1/FVC<0.60
	
	3.989 (2.158-7.373)
	<0.001
	0.605 (0.316-1.156)
	0.128

	
	0.60≤FEV1/FVC<0.70
	
	3.447 (2.032-5.847)
	<0.001
	0.695 (0.398-1.213)
	0.200

	
	0.70≤FEV1/FVC<0.80
	
	2.034 (1.222-3.384)
	0.006
	0.714 (0.419-1.217)
	0.216

	
	0.80≤FEV1/FVC<0.90
	
	1.027 (0.610-1.730)
	0.919
	0.818 (0.475-1.409)
	0.469

	Asthma
	0.90≤FEV1/FVC<1.00
	25491
	Reference
	—
	Reference
	—

	
	FEV1/FVC<0.30
	
	2.707 (0.590-12.417)
	0.200
	10.467 (2.229-49.157)
	0.003

	
	0.30≤FEV1/FVC<0.40
	
	5.470 (3.048-9.815)
	<0.001
	17.151 (9.316-31.576)
	<0.001

	
	0.40≤FEV1/FVC<0.50
	
	7.553 (5.247-10.873)
	<0.001
	20.548 (13.866-30.449)
	<0.001

	
	0.50≤FEV1/FVC<0.60
	
	4.406 (3.296-5.891)
	<0.001
	10.057 (7.327-13.806)
	<0.001

	
	0.60≤FEV1/FVC<0.70
	
	2.548 (1.989-3.265)
	<0.001
	5.058 (3.870-6.611)
	<0.001

	
	0.70≤FEV1/FVC<0.80
	
	1.778 (1.409-2.243)
	<0.001
	2.584 (2.026-3.295)
	<0.001

	
	0.80≤FEV1/FVC<0.90
	
	1.153 (0.911-1.459)
	0.235
	1.243 (0.978-1.581)
	0.076

	Chronic bronchitis
	0.90≤FEV1/FVC<1.00
	25484
	Reference
	—
	Reference
	—

	
	FEV1/FVC<0.30
	
	6.221 (1.331-29.068)
	0.020
	5.942 (1.230-28.707)
	0.027

	
	0.30≤FEV1/FVC<0.40
	
	17.108 (9.321-31.400)
	<0.001
	14.428 (7.579-27.465)
	<0.001

	
	0.40≤FEV1/FVC<0.50
	
	11.115 (7.055-17.512)
	<0.001
	7.814 (4.804-12.713)
	<0.001

	
	0.50≤FEV1/FVC<0.60
	
	6.094 (4.116-9.023)
	<0.001
	4.019 (2.638-6.124)
	<0.001

	
	0.60≤FEV1/FVC<0.70
	
	3.185 (2.236-4.536)
	<0.001
	2.238 (1.537-3.259)
	<0.001

	
	0.70≤FEV1/FVC<0.80
	
	1.805 (1.286-2.535)
	0.001
	1.338 (0.941-1.902)
	0.105

	
	0.80≤FEV1/FVC<0.90
	
	1.253 (0.890-1.766)
	0.196
	1.040 (0.734-1.473)
	0.826

	Emphysema
	0.90≤FEV1/FVC<1.00
	25486
	Reference
	—
	Reference
	—

	
	FEV1/FVC<0.30
	
	693.333 (141.219-3404.013)
	<0.001
	94.910 (18.485-487.316)
	<0.001

	
	0.30≤FEV1/FVC<0.40
	
	473.958 (138.515-1621.746)
	<0.001
	71.408 (20.118-253.462)
	<0.001

	
	0.40≤FEV1/FVC<0.50
	
	124.583 (38.305-405.193)
	<0.001
	16.528 (4.922-55.509)
	<0.001

	
	0.50≤FEV1/FVC<0.60
	
	48.655 (15.222-155.514)
	<0.001
	6.877 (2.090-22.628)
	0.002

	
	0.60≤FEV1/FVC<0.70
	
	16.142 (5.107-51.024)
	<0.001
	3.191 (0.987-10.313)
	0.053

	
	0.70≤FEV1/FVC<0.80
	
	4.207 (1.331-13.298)
	0.014
	1.426 (0.445-4.568)
	0.550

	
	0.80≤FEV1/FVC<0.90
	
	1.088 (0.329-3.590)
	0.890
	0.724 (0.218-2.405)
	0.598

	Cancer
	0.90≤FEV1/FVC<1.00
	25489
	Reference
	—
	Reference
	—

	
	FEV1/FVC<0.30
	
	11.188 (2.946-42.490)
	<0.001
	1.553 (0.383-6.307)
	0.538

	
	0.30≤FEV1/FVC<0.40
	
	8.978 (4.482-17.985)
	<0.001
	1.425 (0.686-2.960)
	0.342

	
	0.40≤FEV1/FVC<0.50
	
	9.436 (5.837-15.253)
	<0.001
	1.575 (0.941-2.636)
	0.084

	
	0.50≤FEV1/FVC<0.60
	
	7.473 (5.012-11.142)
	<0.001
	1.384 (0.899-2.132)
	0.140

	
	0.60≤FEV1/FVC<0.70
	
	6.510 (4.557-9.300)
	<0.001
	1.454 (0.990-2.135)
	0.056

	
	0.70≤FEV1/FVC<0.80
	
	3.401 (2.401-4.817)
	<0.001
	1.237 (0.853-1.793)
	0.262

	
	0.80≤FEV1/FVC<0.90
	
	1.437 (1.007-2.049)
	0.045
	1.141 (0.783-1.662)
	0.493

	Diabetes
	0.90≤FEV1/FVC<1.00
	25476
	Reference
	—
	Reference
	—

	
	FEV1/FVC<0.30
	
	3.297 (0.717-15.169)
	0.126
	1.044 (0.218-4.997)
	[bookmark: _GoBack]0.957

	
	0.30≤FEV1/FVC<0.40
	
	2.115 (0.932-4.803)
	0.073
	0.510 (0.218-1.194)
	0.121

	
	0.40≤FEV1/FVC<0.50
	
	3.297 (2.105-5.165)
	<0.001
	0.827 (0.510-1.340)
	0.440

	
	0.50≤FEV1/FVC<0.60
	
	2.535 (1.804-3.562)
	<0.001
	0.651 (0.448-0.945)
	0.024

	
	0.60≤FEV1/FVC<0.70
	
	2.146 (1.633-2.820)
	<0.001
	0.587 (0.433-0.796)
	0.001

	
	0.70≤FEV1/FVC<0.80
	
	1.969 (1.529-2.536)
	<0.001
	0.714 (0.540-0.945)
	0.018

	
	0.80≤FEV1/FVC<0.90
	
	1.372 (1.063-1.770)
	0.015
	0.798 (0.604-1.055)
	0.113

	Hypertension
	0.90≤FEV1/FVC<1.00
	25378
	Reference
	—
	Reference
	—

	
	FEV1/FVC<0.30
	
	2.021 (0.551-7.418)
	0.289
	0.605 (0.160-2.282)
	0.458

	
	0.30≤FEV1/FVC<0.40
	
	4.379 (2.604-7.364)
	<0.001
	0.942 (0.543-1.635)
	0.832

	
	0.40≤FEV1/FVC<0.50
	
	5.024 (3.647-6.921)
	<0.001
	1.135 (0.797-1.616)
	0.484

	
	0.50≤FEV1/FVC<0.60
	
	4.946 (3.944-6.203)
	<0.001
	1.152 (0.890-1.493)
	0.283

	
	0.60≤FEV1/FVC<0.70
	
	4.316 (3.605-5.167)
	<0.001
	1.159 (0.939-1.430)
	0.170

	
	0.70≤FEV1/FVC<0.80
	
	3.189 (2.696-3.772)
	<0.001
	1.178 (0.970-1.430)
	0.099

	
	0.80≤FEV1/FVC<0.90
	
	1.975 (1.669-2.338)
	<0.001
	1.176 (0.970-1.425)
	0.099


Abbreviations: OR=odds ratio; CI=confidence interval; FEV1=forced expiratory volume in one second; FVC=forced vital capacity.
*Adjusted for age, sex, BMI, race, and smoking status.
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