Relationship Between Estimated Cardiorespiratory Fitness and Chronic Lung Disease in Older Adults: Results from Two National Cohort Studies
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	Table S1.   Baseline characteristics of HRS participants stratified by eCRF groups based on quintiles

	Characteristic
	Overall
N=3,269
	Low eCRF level
N=656
	Moderate eCRF level
N=1,307
	High eCRF level
N=1,306
	p-value

	Age,Median (IQR)
	64.00(57.00-70.00)
	65.00(58.00-70.00)
	64.00 (58.00-70.00)
	64.00 (57.00-69.00)
	0.003 

	BMI,Median (IQR)
	28.75(25.54-32.59)
	36.69(33.83-39.56)
	30.03(28.10-32.10)
	25.05(23.17-26.85)
	<0.001

	WC,Median(IQR)
	99.06(90.17-109.22)
	116.84(110.49-123.82)
	102.87(96.52-108.58)
	90.17(82.55-96.52)
	<0.001

	rHR,Median(IQR)
	(69.33(62.67-76.67)
	75.00(67.00-83.00)
	71.33(64.33-78.33)
	65.33(60.00-72.00)
	<0.001

	eCRF,Median(IQR)
	8.24(7.14-9.56)
	6.15(5.50-7.11)
	7.94(7.21-9.05)
	9.41(8.48-10.74)
	<0.001

	SBP,Median (IQR)
	127.50(115.50-140.00)
	130.00(118.50-143.50)
	128.03(117.00-140.00)
	125.00(111.50-138.00)
	<0.001

	Physical activity,n(%)
	
	
	
	
	<0.001

	No
	615(19)
	248(38)
	261(20)
	106(8.1)
	

	Yes
	2,654(81)
	408(62)
	1,046(80)
	1,200(92)
	

	Smoking status,n(%)
	
	
	
	
	<0.001

	No
	1,483(45)
	262(40)
	538(41)
	683(52)
	

	Yes
	1,786(55)
	394(60)
	769(59)
	623(48)
	

	Lung disease,n(%)
	
	
	
	
	<0.001

	No
	2,794(85)
	529(81)
	1,119(86)
	1,146(88)
	

	Yes
	475(15)
	127(19)
	188(14)
	160(12)
	

	Alcohol consumption,n(%)
	
	
	
	
	<0.001

	No
	1,416(43)
	343(52)
	573(44)
	500(38)
	

	Yes
	1,853(57)
	313(48)
	734(56)
	806(62)
	

	Hypertension,n(%)
	
	
	
	
	<0.001

	No
	1,670(51)
	222(34)
	610(47)
	838(64)
	

	Yes
	1,599(49)
	434(66)
	697(53)
	468(36)
	

	Diabetes mellitus,n(%)
	
	
	
	
	<0.001

	No
	2,775(85)
	462(70)
	1,090(83)
	1,223(94)
	

	Yes
	494(15)
	194(30)
	217(17)
	83(6.4)
	

	CVD,n(%)
	
	
	
	
	0.014

	No
	2,773(85)
	533(81)
	1,115(85)
	1,125(86)
	

	Yes
	496(15)
	123(19)
	192(15)
	181(14)
	

	Gender,n(%)
	
	
	
	
	>0.99

	Male
	1,367(42)
	274(42)
	547(42)
	546(42)
	

	Female
	1,902(58)
	382(58)
	760(58)
	760(58)
	

	Marital status,n(%)
	
	
	
	
	0.011

	Other marital status
	929(28)
	216(33)
	367(28)
	346(26)
	

	Married or partnered
	2,340(72)
	440(67)
	940(72)
	960(74)
	

	Cancer,n(%)
	
	
	
	
	0.96

	No
	2,950(90)
	591(90)
	1,178(90)
	1,181(90)
	

	Yes
	319(9.8)
	65(9.9)
	129(9.9)
	125(9.6)
	

	CESD-8,n(%)
	
	
	
	
	<0.001

	No
	2,692(82)
	481(73)
	1,084(83)
	1,127(86)
	

	Yes
	577(18)
	175(27)
	223(17)
	179(14)
	

	Education,n(%)
	
	
	
	
	<0.001

	Below high school
	499(15)
	142(22)
	196(15)
	161(12)
	

	High school
	1,909(58)
	382(58)
	805(62)
	722(55)
	

	College or above
	861 (26)
	132(20)
	306(23)
	423(32)
	

	 Abbreviations: HRS Health and Retirement Study; eCRF, estimated cardiorespiratory fitness; BMI, body mass index;   WC, waist circumference; SBP, systolic blood pressure; rHR, resting heart rate;  TC, total cholesterol; CVD, cardiovascular disease; CESD-8: 8-item center for epidemiological studies depression scale.




	Table S2.   Baseline characteristics of  ELSA participants stratified by eCRF groups based on quintiles

	Characteristic
	Overall
N=4,869
	Low eCRF level
N=977
	Moderate eCRF level
N=1,950
	High eCRF level
N=1,942
	p-value

	Age,Median (IQR)
	63.00(57.00-70.00)
	65.00 (58.00-70.00)
	64.00(58.00-70.00)
	62.00 (57.00-70.00)
	<0.001

	BMI,Median (IQR)
	27.31 (24.84-30.55)
	33.42(31.19-36.39)
	28.40(26.65-30.23)
	24.56(22.85-26.11)
	<0.001

	WC,Median(IQR)
	95.50(86.90-104.10)
	110.20(102.45-117.00)
	98.28(90.80-104.25)
	87.45(80.30-93.85)
	<0.001

	rHR,Median(IQR)
	66.00(59.50-74.00)
	73.50(65.00-80.50)
	67.50(61.00-74.50)
	62.50(56.50-69.00)
	<0.001

	eCRF,Median(IQR)
	8.84(7.67-10.14)
	6.99(5.98-7.88)
	8.58(7.77-9.89)
	9.77(8.93-11.48)
	<0.001

	SBP,Median (IQR)
	132.50(121.50-145.00)
	136.50(126.50-148.50)
	133.50(123.00-146.00)
	29.50(118.00-142.00)
	<0.001

	Physical activity,n(%)
	
	
	
	
	<0.001

	No
	799(16)
	352(36)
	349(18)
	98(5.0)
	

	Yes
	4,070(84)
	625(64)
	1,601(82)
	1,844(95)
	

	Smoking status,n(%)
	
	
	
	
	<0.001

	No
	1,884(39)
	263(27)
	696(36)
	925(48)
	

	Yes
	2,985(61)
	714(73)
	1,254(64)
	1,017(52)
	

	Education,n(%)
	
	
	
	
	<0.001

	Below high school
	1,783(37)
	478(49)
	733(38)
	572(29)
	

	High school
	2,376(49)
	419(43)
	959(49)
	998(51)
	

	College or above
	710(15)
	80(8.2)
	258(13)
	372(19)
	

	Lung disease,n(%)
	
	
	
	
	<0.001

	No
	4,496(92)
	876(90)
	1,791(92)
	1,829(94)
	

	Yes
	373(7.7)
	101(10)
	159(8.2)
	113(5.8)
	

	Alcohol consumption,n(%)
	
	
	
	
	<0.001

	No
	398(8.2)
	114(12)
	160(8.2)
	124(6.4)
	

	Yes
	4,471(92)
	863(88)
	1,790(92)
	1,818(94)
	

	Hypertension,n(%)
	
	
	
	
	<0.001

	No
	3,002(62)
	468(48)
	1,178(60)
	1,356(70)
	

	Yes
	1,867(38)
	509(52)
	772(40)
	586(30)
	

	Diabetes mellitus,n(%)
	
	
	
	
	<0.001

	No
	4,497(92)
	814(83)
	1,813(93)
	1,870(96)
	

	Yes
	372(7.6)
	163(17)
	137(7.0)
	72(3.7)
	

	CVD,n(%)
	
	
	
	
	<0.001

	No
	4,005(82)
	770(79)
	1,597(82)
	1,638(84)
	

	Yes
	864(18)
	207(21)
	353(18)
	304(16)
	

	Gender,n(%)
	
	
	
	
	>0.99

	Male
	2,347(48)
	471(48)
	941(48)
	935(48)
	

	Female
	2,522(52)
	506(52)
	1,009(52)
	1,007(52)
	

	Marital status,n(%)
	
	
	
	
	0.25

	Other marital status
	1,373(28)
	296(30)
	544(28)
	533(27)
	

	Married or partnered
	3,496(72)
	681(70)
	1,406(72)
	1,409(73)
	

	Cancer,n(%)
	
	
	
	
	0.031

	No
	4,547(93)
	895(92)
	1,836(94)
	1,816(94)
	

	Yes
	322(6.6)
	82(8.4)
	114(5.8)
	126(6.5)
	

	CESD-8,n(%)
	
	
	
	
	<0.001

	No
	3,971(82)
	739(76)
	1,587(81)
	1,645(85)
	

	Yes
	898(18)
	238(24)
	363(19)
	297(15)
	

	Abbreviations: ELSA, English Longitudinal Study of Ageing; eCRF, estimated cardiorespiratory fitness; BMI, body mass index; WC, waist circumference SBP, systolic blood pressure; rHR, resting heart rate;  TC, total cholesterol; CVD, cardiovascular disease; CESD-8: 8-item center for epidemiological studies depression scale.



	Table S3. Association of eCRF with risks of chronic lung disease after excluding participants 
with chronic lung disease during the first wave of follow-up.

	
	HRS
	ELSA

	eCRF, METs
	Events/n
	HR (95% CI)
	P value
	Events/n
	HR (95% CI)
	P value

	eCRF per 1-SD
	390/3184
	0.83(0.72-0.95)
	0.008
	312/4808
	0.80(0.69-0.94)
	0.007

	Low eCRF level
	101/630
	reference
	
	77/953
	reference
	

	Moderate eCRF level
	152/1271
	0.77 (0.60-0.99)
	0.045
	138/1929
	0.85(0.64-1.13)
	0.27

	High eCRF level
	137/1283
	0.71 (0.54-0.93)
	0.012
	97/1926
	0.58(0.43-0.79)
	<0.001

	p for trend
	
	
	0.016
	
	
	<0.001

	Abbreviations: HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing; eCRF, estimated cardiorespiratory fitness; 
HR, hazard ratio; CI, confidence interval.



	Table S4. Association of eCRF with risks of  chronic lung disease after excluding participants with Hypertension、Diabetes mellitus、Cancer、Cardiovascular disease、Depressive symptoms.

	
	HRS
	ELSA

	eCRF, METs
	Events/n
	HR (95% CI)
	P value
	Events/n
	HR (95% CI)
	P value

	eCRF per 1-SD
	112/1060
	1.00(0.75-1.34)
	0.99
	130/1996
	0.89(0.68-1.15)
	0.37

	Low eCRF level
	12/119
	reference
	
	22/278
	reference
	

	Moderate eCRF level
	44/379
	1.22 (0.65-2.31)
	0.54
	53/785
	0.84(0.51-1.38)
	0.48

	High eCRF level
	56/562
	1.04 (0.56-1.94)
	0.9
	55/933
	0.73(0.44-1.19)
	0.21

	p for trend
	
	
	0.79
	
	
	0.2

	Abbreviations: HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing; eCRF, estimated cardiorespiratory fitness; HR, hazard ratio; CI, confidence interval.



	Table S5. Association of eCRF with risks of  chronic lung disease after excluding participants missing important
 covariates at baseline.

	
	HRS
	ELSA

	eCRF, METs
	Events/n
	HR (95% CI)
	P value
	Events/n
	HR (95% CI)
	P value

	eCRF per 1-SD
	469/3241
	0.84(0.74-0.95)
	0.004
	312/4086
	0.70(0.60-0.82)
	<0.001

	Low eCRF level
	123/642
	reference
	
	88/801
	reference
	

	Moderate eCRF level
	187/1298
	0.79 (0.63-0.99)
	0.04
	136/1617
	0.74(0.56-0.97)
	0.031

	High eCRF level
	159/1301
	0.70 (0.54-0.89)
	0.003
	88/1668
	0.45(0.34-0.62)
	<0.001

	p for trend
	
	
	0.004
	
	
	<0.001

	Abbreviations: HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing; eCRF, estimated cardiorespiratory fitness; 
HR, hazard ratio; CI, confidence interval.



	Table S6. Association of eCRF with risks of  chronic lung disease with multiple imputation.

	
	HRS
	ELSA

	eCRF, METs
	Events/n
	HR (95% CI)
	P value
	Events/n
	HR (95% CI)
	P value

	eCRF per 1-SD
	475/3269
	0.83(0.73-0.93)
	0.002
	373/4869
	0.76(0.66-0.87)
	<0.001

	Low eCRF level
	127/656
	reference
	
	101/977
	reference
	

	Moderate eCRF level
	188/1307
	0.77 (0.61-0.97)
	0.03
	159/1950
	0.76(0.59-0.97)
	0.03

	High eCRF level
	160/1306
	0.68(0.53-0.87)
	0.002
	[bookmark: _GoBack]113/1942
	0.52(0.40-0.69)
	<0.001

	p for trend
	
	
	0.003
	
	
	<0.001

	Abbreviations: HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing; eCRF, estimated cardiorespiratory fitness; HR, hazard ratio; CI, confidence interval.





Figure 1. Kaplan-Meier curves for the cumulative incidence of Chronic Lung Disease in HRS.
Abbreviations: HRS, Health and Retirement Study; eCRF, estimated cardiorespiratory fitness.
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Figure 2. Kaplan-Meier curves for the cumulative incidence of Chronic Lung Disease  in ELSA
Abbreviations: ELSA, The English Longitudinal Study of Ageing; eCRF, estimated cardiorespiratory fitness
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