
Supplementary Table 1. Baseline characteristics of participants after IPTW
	Characteristic
	Total
	Non-Arthritis
	Arthritis
	Pvalue

	Age(years)
	60.33(0.06)
	60.31(0.08)
	60.37(0.10)
	0.63

	BMI(kg/m2)
	23.92(0.03)
	23.92(0.03)
	23.92(0.04)
	0.88

	RH (%)
	69.71(0.05)
	69.72(0.06)
	69.68(0.09)
	0.75

	AVP(hPa)
	13.48(0.03)
	13.49(0.03)
	13.47(0.05)
	0.80

	DPT(℃)
	11.99(0.02)
	11.99(0.02)
	11.98(0.03)
	0.79

	Sex, n (%)
	
	
	
	0.82

	Female
	14209(56.02)
	8516(55.97)
	5693(56.12)
	

	Male
	11202(43.98)
	7677(44.03)
	3525(43.88)
	

	Education Level, n (%)
	
	
	
	0.99

	College and higher
	491( 1.95)
	387(1.94)
	104(1.96)
	

	Elementary school and below
	16804(66.16)
	10186(66.14)
	6618(66.19)
	

	High school
	8116(31.89)
	5620(31.92)
	2496(31.84)
	

	location,n (%)
	
	
	
	0.94

	rural
	15743(61.87)
	9788(61.88)
	5955(61.84)
	

	urban
	9668(38.13)
	6405(38.12)
	3263(38.16)
	

	smoke,n (%)
	
	
	
	0.95

	Former
	2735(10.83)
	1774(10.78)
	961(10.91)
	

	Never
	15907(62.64)
	9864(62.66)
	6043(62.61)
	

	Now
	6769(26.53)
	4555(26.56)
	2214(26.48)
	

	drink,n (%)
	
	
	
	0.92

	<1m
	2120( 8.29)
	1369(8.31)
	751(8.25)
	

	>1m
	6181(24.20)
	4181(24.26)
	2000(24.08)
	

	no
	17110(67.51)
	10643(67.42)
	6467(67.68)
	

	hypertension,n (%)
	
	
	
	0.96

	no
	14184(55.82)
	9292(55.83)
	4892(55.80)
	

	yes
	11227(44.18)
	6901(44.17)
	4326(44.20)
	

	DM,n (%)
	
	
	
	0.91

	no
	21959(86.46)
	14131(86.44)
	7828(86.49)
	

	yes
	3452(13.54)
	2062(13.56)
	1390(13.51)
	

	marital_status,n (%)
	
	
	
	1.00

	cohabitated
	14( 0.05)
	9(0.05)
	5(0.05)
	

	divorced
	178( 0.70)
	114(0.70)
	64(0.71)
	

	married
	22105(86.91)
	14225(86.93)
	7880(86.88)
	

	never married
	157( 0.62)
	104(0.61)
	53(0.62)
	

	separated
	79( 0.31)
	44(0.31)
	35(0.30)
	

	widowed
	2878(11.41)
	1697(11.40)
	1181(11.43)
	


IPTW, Inverse Probability of Treatment Weighting; BMI, Body Mass Index; RH, Relative Humidity; AVP, Actual Vapor Pressure; DPT, Dew Point Temperature; DM, Diabetes Mellitus.

Supplementary Table 2. The linear association between humidity exposure and arthritis after IPTW 
	Model
	Crude model
	Model 1
	Model 2

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

	RH
	0.993
(0.952,1.036)
	0.747
	0.991
(0.950,1.035)
	0.696
	0.992
(0.950,1.036)
	0.719

	AVP
	0.995
(0.960,1.032)
	0.800
	0.994
(0.958,1.031)
	0.755
	0.995
(0.959,1.032)
	0.775

	DPT
	0.997
(0.976,1.019)
	0.794
	0.997
(0.975,1.018)
	0.762
	0.997
(0.975,1.019)
	0.776


IPTW, Inverse Probability of Treatment Weighting; RH, Relative Humidity; AVP, Actual Vapor Pressure; DPT, Dew Point Temperature; OR, odds ratio; CI, Confidence Interval. The crude model was unadjusted. Model 1 adjusted for age, sex, location, education level, marital status, and BMI. Model 2 adjusted for age, sex, location, education level, marital status, BMI, hypertension, diabetes, smoking status, and drinking status.

Supplementary Table 3. Sensitivity analysis for humidity-arthritis linear association in adjusted models after PSM  
	Variable
	OR
	P_value

	RH
	1.00 (0.96, 1.04)
	0.945

	AVP
	1.00 (0.97, 1.03)
	0.984

	DPT
	1.00 (0.98, 1.02)
	0.999


PSM, Propensity Score Matching; OR, odds ratio; RH, Relative Humidity; AVP, Actual Vapor Pressure; DPT, Dew Point Temperature.
Supplementary Table 4. Classification of atmospheric humidity exposure levels into tertiles according to derived inflection points
	Variable
	RH
	AVP
	DVP

	Q1
	[47.758,66.103] 
	[4.732,11.904]
	[3.074,11.476]

	Q2
	(66.103,74.862] 
	(11.904,15.389]
	(11.476,12.688]

	Q3
	(74.862,82.736] 
	(15.389,23.717]
	(12.688,19.307]


RCS: restricted cubic spline; RH, Relative Humidity; AVP, Actual Vapor Pressure; DPT, Dew Point Temperature.

Supplementary Table 5. The nonlinear association between varying levels of humidity and arthritis after IPTW 
	Model
	Crude model
	Model 1
	Model 2

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

	RH
	
	
	
	
	
	

	Q2
	ref
	
	ref
	
	ref
	

	Q1
	1.259
(1.179,1.345)
	<0.0001
	1.261
(1.180,1.346)
	<0.0001
	1.260
(1.179,1.346)
	<0.0001

	Q3
	1.411
(1.323,1.504)
	<0.0001
	1.420
(1.331,1.515)
	<0.0001
	1.421
(1.331,1.516)
	<0.0001

	AVP
	
	
	
	
	
	

	Q2
	ref
	
	ref
	
	ref
	

	Q1
	1.148
(1.076,1.225)
	<0.0001
	1.151
(1.078,1.229)
	<0.0001
	1.150
(1.077,1.229)
	<0.0001

	Q3
	1.167
(1.094,1.245)
	<0.0001
	1.169
(1.095,1.248)
	<0.0001
	1.170
(1.096,1.249)
	<0.0001

	DPT
	
	
	
	
	
	

	Q2
	ref
	
	ref
	
	ref
	

	Q1
	1.329
(1.246,1.418)
	<0.0001
	1.338
(1.253,1.428)
	<0.0001
	1.339
(1.254,1.430)
	<0.0001

	Q3
	1.416
(1.327,1.510)
	<0.0001
	1.424
(1.334,1.519)
	<0.0001
	1.425
(1.335,1.521)
	<0.0001


IPTW, Inverse Probability of Treatment Weighting; RH, Relative Humidity; AVP, Actual Vapor Pressure; DPT, Dew Point Temperature; OR, odds ratio; CI, Confidence Interval. The crude model was unadjusted. Model 1 adjusted for age, sex, location, education level, marital status, and BMI. Model 2 adjusted for age, sex, location, education level, marital status, BMI, hypertension, diabetes, smoking status, and drinking status.

Supplementary Table 6. Sensitivity analysis for humidity-arthritis nonlinear association in adjusted models after PSM  
	Variable
	OR
	P_value

	RH
	
	

	Q2
	ref
	

	Q1
	1.25 (1.17, 1.34)
	<0.001

	Q3
	1.41 (1.32, 1.50)
	<0.001

	AVP
	
	

	Q2
	ref
	

	Q1
	1.14 (1.07, 1.22)
	<0.001

	Q3
	1.16 (1.09, 1.24)
	<0.001

	DPT
	
	

	Q2
	ref
	

	Q1
	1.32 (1.24, 1.41)
	<0.001

	Q3
	1.44 (1.35, 1.54)
	<0.001


PSM, Propensity Score Matching; OR, odds ratio; RH, Relative Humidity; AVP, Actual Vapor Pressure; DPT, Dew Point Temperature.







Supplementary Table 7. Association between humidity levels and arthritis risk after IPTW by subgroup
	
	RH
	AVP
	DPT

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

	Age
	
	
	
	
	
	

	    <65
	
	
	
	
	
	

	Q2
	Reference
	
	Reference
	
	Reference
	

	Q1
	1.263(1.168,1.366)
	<0.0001
	1.188(1.098,1.285)
	<0.0001
	1.367(1.263,1.480)
	<0.0001

	Q3
	1.381(1.276,1.496)
	<0.0001
	1.171(1.080,1.269)
	<0.001
	1.422(1.312,1.542)
	<0.0001

	    >=65
	
	
	
	
	
	

	Q2
	Reference
	
	Reference
	
	Reference
	

	Q1
	1.225(1.084,1.384)
	0.001
	1.038(0.919,1.172)
	0.548
	1.253(1.113, 1.410)
	<0.001

	Q3
	1.502(1.346,1.677)
	<0.0001
	1.167(1.046,1.301)
	0.005
	1.424(1.275, 1.589)
	<0.0001

	p for interaction
	0.204
	0.082
	0.246

	
	
	
	
	
	
	

	Sex
	
	
	
	
	
	

	    male
	
	
	
	
	
	

	Q2
	Reference
	
	Reference
	
	Reference
	

	Q1
	1.331(1.199, 1.478)
	<0.0001
	1.130(1.019, 1.252)
	0.020
	1.297(1.172, 1.436)
	<0.0001

	Q3
	1.470(1.328, 1.628)
	<0.0001
	1.146(1.034, 1.269)
	0.009
	1.334(1.204, 1.479)
	<0.0001

	    female
	
	
	
	
	
	

	Q2
	Reference
	
	Reference
	
	Reference
	

	Q1
	1.196(1.098, 1.303)
	<0.0001
	1.147(1.052, 1.251)
	0.002
	1.358(1.246, 1.480)
	<0.0001

	Q3
	1.365(1.256, 1.484)
	<0.0001
	1.173(1.078, 1.275)
	<0.001
	1.485(1.365, 1.616)
	<0.0001

	p for interaction
	0.214
	0.701
	0.160


IPTW, Inverse Probability of Treatment Weighting; RH, Relative Humidity; AVP, Actual Vapor Pressure; DPT, Dew Point Temperature; OR, odds ratio; CI, Confidence Interval.
[bookmark: _GoBack]Supplementary Table 8. PIP of atmospheric humidity level indicators based on the BKMR model
	Variable
	arthritis

	RH
	1

	AVP
	0.918

	DPT
	0.918


PIP, Posterior Inclusion Probability; BKMR, Bayesian Kernel Machine Regression; RH, Relative Humidity; AVP, Actual Vapor Pressure; DPT, Dew Point Temperature

