Supplementary material 
To evaluate the impact of missing data, multiple imputation with predictive mean matching (PMM) was performed using 10 imputed datasets; pooled estimates are presented in the table below. Regression analyses were adjusted for sex, smoking status, alcohol consumption, exercise habits, group, cumulative high-altitude residence, and BMI. 
Table 1 Baseline characteristics of the imputed data
	
	COVID/N-COVID（n）
	COVID
	N-COVID
	P

	Sex(Male n,%)
	89/201
	51(57.30%)
	125(62.19%)
	0.432

	Age(y)
	89/201
	38.05
	38.64
	0.628

	Heighte(cm)
	89/201
	166.51
	166.48
	0.984

	Weight(kg)
	89/201
	62.75
	65.08
	0.112

	BMI
	89/201
	22.50
	23.37
	0.032

	Occupation
	89/201
	
	
	

	Heavy physical
	
	2.4
	3.1
	

	Light physical
	
	30.5
	64.7
	

	Sedentary
	
	56.1
	133.2
	

	Education level
	89/201
	
	
	

	Primary school and below
	
	0.1
	4.2
	

	Junior high school
	
	3.8
	13.2
	

	High school
	
	15.4
	45.5
	

	Bachelor's degree and above
	
	69.7
	138.1
	

	Income(CNY)
	89/201
	
	
	

	≤3000
	
	6.7
	3.5
	

	3000-6000
	
	5.2
	9
	

	6000-9000
	
	17.8
	32
	

	≥9000
	
	59.3
	156.5
	

	Family history (n)
	89/201
	
	
	

	Yes
	
	28.4
	61
	

	No
	
	60.6
	140
	

	Smoking history
	89/201
	
	
	

	Never smoker
	
	70.4
	132.1
	

	Former smoker
	
	7
	18.4
	

	Current smoker
	
	11.6
	50.5
	

	Alcohol
	89/201
	
	
	

	Never drinker
	
	55.8
	67.8
	

	Former drinker
	
	1.2
	11.3
	

	Current drinker
	
	32
	121.9
	

	Physical activity pattern
	89/201
	
	
	

	Never exercises
	
	10.9
	16.3
	

	Occasional physical activity
	
	59.6
	117
	

	Regular exercise
	
	18.5
	67.7
	

	Waist circumference (cm)
	89/201
	80.60
	82.97
	0.085

	Hip circumference (cm)
	89/201
	94.51
	95.15
	0.444

	Duration of current high-altitude residence (months)
	89/201
	1.77
	1.23
	0.392

	Cumulative high-altitude residence (per 10 years)
	89/201
	12.01
	14.13
	0.154




Table 2 Baseline values of outcome measures in the imputed data
	
	n(COVID/N-COVID)
	COVID
	N-COVID
	P

	FVC(ml)
	89/201
	4.51
	4.47
	0.815

	FEV1(ml)
	89/201
	3.36
	3.16
	0.05

	FEV1/FVC(%)
	89/201
	75.07
	71.14
	0.008

	VE/VCO2
	89/201
	43.07
	40.43
	0.000

	VE/VCO2slope
	89/201
	[bookmark: OLE_LINK9]42.64
	[bookmark: OLE_LINK11]40.49
	0.005

	Oues
	89/201
	1740
	1800.84
	0.35

	ΔVO2/ΔWR
	89/201
	11.89
	11.69
	0.309

	VO2/HR(ml)
	89/201
	10.63
	10.51
	0.709

	VD/VT
	89/201
	0.070
	0.078
	0.05

	VO2peak(ml/mim)
	89/201
	1.59
	1.52
	0.218

	VO2peakkg(ml/mim/kg)
	89/201
	25.66
	23.61
	0.014

	Mets
	89/201
	7.67
	6.70
	0.005

	AT
	89/201
	0.81
	0.83
	0.661

	RER
	89/201
	1.07
	1.04
	0.000

	VO2/HR(ml)
	89/201
	10.63
	10.51
	0.709

	SpO2
	89/201
	92.89
	91.66
	0.006

	Handgrip strength-L (kg)
	89/201
	29.32
	32.67
	0.016

	Handgrip strength-R(kg)
	89/201
	31.01
	35.01
	0.022

	Upper limb muscular endurance(reps)
	89/201
	13.66
	13.38
	0.856

	Lower limb muscular endurance (s)
	89/201
	46.45
	45.62
	0.793

	Trunk muscular endur ance  (reps)
	89/201
	11.56
	9.22
	0.067

	LLS-EO(s)
	89/201
	33.80
	48.15
	0.000

	RLS-EO(s)
	89/201
	34.12
	48.58
	0.000

	SBP(mmhg)
	89/201
	119.9
	121.09
	0.579

	DBP(mmhg)
	89/201
	81.22
	84.11
	0.07

	HRrest(beats/min)
	89/201
	75.61
	75.41
	0.893

	HRR(beats)
	89/201
	8.23
	9.4
	0.604

	HRR1(beats)
	89/201
	23.27
	20.57
	0.04

	FACIT
	89/201
	30.12
	31.71
	0.065

	IPAQ-LF
	89/201
	2947.81
	3203.96
	0.669

	PSCI
	89/201
	5.86
	6.41
	0.218

	SDS
	89/201
	29.87
	31.83
	0.025

	SAS
	89/201
	30.74
	32.52
	0.031




Table 3 Independent effects of COVID-19 and high-altitude hypoxia on outcome measures across multiple systems
	Characteristic
	Variable
	Cumulativehigh-altitude
residence  (per 10  years)
	COVID-19 vs.
non-infected

	
	
	Multivariable-adjusted B(95%CI)
	P
	Multivariable-adjusted B(95%CI)
	P

	[bookmark: OLE_LINK3]Static pulmonary function
	FEV1(ml)
	-0.026(-0.112-0.059)
	0.544
	0.186(0.016-0.355)
	0.032

	
	FEV1/FVC
	-.257(-1.805-1.291)
	0.745
	3.236(0.085-6.388)
	0.044

	Exercise pulmonary function
	VE/VCO2slope
	[bookmark: OLE_LINK1][bookmark: OLE_LINK7][bookmark: OLE_LINK8]-0.436(-1.249-0.376)
	0.292
	1.985(0.384-3.587)
	0.015

	[bookmark: OLE_LINK4]
	VE/VCO2
	[bookmark: OLE_LINK2]-0.663(-1.306--0.021)
	0.043
	2.524(1.273-3.776)
	0.000

	
	VD/VT
	0.005(0.001-0.009)
	0.024
	-.008(-0.016-0.000)
	0.044

	Metabolic parameters
	VO2peakkg
(ml/mim/kg)
	0.368(-1.289-0.156)
	0.124
	1.518(0.127-2.909)
	0.032

	
	Mets
	-0.176(-0.386-0.034)
	0.1
	0.487(0.078-0.896)
	0.02

	
	RER
	-0.003(-0.012-0.005)
	0.455
	0.029(0.012-0.046)
	0.001

	
	SpO2
	-0.118(-0.575-0.339)
	0.612
	0.8(-0.111-1.711)
	0.085

	
	HRR1(beats)
	-0.559(-2.00-0.881)
	0.444
	1.869(-0.769-4.533)
	0.169

	Muscle strength and balance ability
	Handgrip strength-L(kg)
	-1.053(-2.268-0.162)
	0.089
	-3.585(-6.015--1.155)
	0.004

	
	Handgrip strength-R(kg)
	-1.447(-2.748--0.146)
	0.029
	-4.488(-7.123--1.853）
	0.001

	
	LLS-EO(s)
	-0.568(-2.828-1.693)
	0.623
	-13.970(-18.521--9.420)
	0.000

	
	RLS-EO(s)
	-1.354(-3.6-0.893)
	0.237
	-14.119(-18.567--9.671)
	0.000

	Psychological and behavioral factors
	FACIT
	0.939(0.046-1.833)
	0.039
	-1.026(-2.725-0.853)
	0.305

	
	SDS
	1.261(0.3-2.222)
	0.01
	-1.295(-3.089-0.5）
	0.157

	
	SAS
	1.810(0.986-2.634)
	0.000
	-1.301(-2.975-0.374)
	0.128



[bookmark: _GoBack]Table 4 The interaction of the cumulative duration of the plateau (every 10 years) and the effect of COVID-19 infection on multi-system outcomes
	Characteristic
	Variable
	Group
B(95%CI)，P
	Cumulativehigh-altitude
residence  (per 10  years)Main effect
B(95%CI)，P
	Cumulativehigh-altitude
residence  (per 10  years)Interaction effect
B(95%CI)，P

	Static pulmonary function
	FVC

	0.084(-0.177-0.346)
0.525
	-0.027(-0.164-0.110)
0.696
	0.046(-0.195-0.288)
0.706

	
	FEV1

	0.191(0.009-0.372)
0.04
	-0.028(-0.123-0.067)
0.565
	0.005(-0.163-0.172)
0.957

	
	FEV1/FVC

	3.181(-0.257-6.620)
0.070
	-0.036(-1.838-1.766)
0.968
	-0.478(-3.650-2.694)
0.767

	Exercise pulmonary function
	VE/VCO2
slope
	1.859(0.152-3.566)
0.033
	-0.331(-1.239-0.577)
0.474
	-0.144(-1.722-1.434)
0.858

	
	VE/VCO2

	2.362(1.057-3.667)
0.000
	-0.616(-1.310-0.079)
0.082
	0.028(-1.179-1.235)
0.963

	
	VD/VT

	-0.010（-0.018--0.001)
0.026
	0.008（0.003-0.012）
0.001
	-0.007（-0.015-0.001)
0.067

	Metabolic parameters
	VO2peakkg

	1.8(0.270-3.330)
0.021
	-0.548(-1.363-0.266)
0.186
	0.019(-1.396-1.434)
0.979

	
	Mets
	0.574(0.124-1.025)
0.013
	-0.177(-0.417-0.063)
0.147
	0.022(-0.395-0.438)
0.919

	
	RER
	0.032(0.015-0.050)
0.000
	-0.001(-0.011-0.008)
0.823
	-0.012(-0.028-0.005)
0.160

	
	SpO2
	0.839(-0.112-1.789)
0.083
	(-0.683-0.297)
0.273
	(-0.384-1.355)
0.438

	Muscle strength and balance ability
	HRR1
(beats)
	2.053(-0.842-4.948)
0.164
	-0.023(-1.563-1.517)
0.977
	-1.244(-3.935-1.446)
0.363

	Psychological and behavioral factors
	Handgrip strength-L(kg)
	-2.455（-5.094-0.184)
0.068
	-1.414（-2.795--.033)
0.045
	1.800（-0.618-4.219）
0.144

	
	Handgrip strength-R(kg)
	-3.346（-6.189--0.503)
0.021
	-1.953（-3.441--0.466)
0.01
	2.095（-0.509-4.700)
0.114

	Static pulmonary function
	LLS-EO(s)
	-14.633(-19.628--9.639)
0.000
	-0.831(-3.445-1.783)
0.532
	1.511(-3.066-6.087)
0.516

	Exercise pulmonary function
	RLS-EO(s)
	-14.525(-19.380--9.670)
0.000
	(-4.659-0.422)
0.102
	(-1.666-7.231)
0.219

	Metabolic parameters
	FACIT
	-0.785(-2.650-1.080)
0.408
	1.035(-0.358-1.550)
0.063
	(-0.087-3.367)
0.220

	
	SDS
	-1.687(-3.580-.205)
0.080
	1.276(0.308-2.244)
0.010
	0.372(-1.380-2.124)
0.676

	
	SAS
	-1.265（-3.118-0.588)
0.180
	1.710（0.762-2.658)
0.000456
	0.565（-1.150	-2.281)
0.517









