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Table S1. Parabens Monitored in the Present Study and Their Acronyms, Parent Ions, and Product Ions.
	Acronym
	Nomenclature
	Parent ion (m/z)
	Product ion (m/z)

	Native Standards
	
	
	

	MeP
	Methyl Paraben
	151
	136, 92

	EtP
	Ethyl Paraben
	165
	136, 92

	PrP
	Propyl Paraben
	179
	136, 92

	BuP
	Butyl Paraben
	193
	136, 92

	Internal Standards
	
	
	

	MeP-d4
	
	155
	140, 96

	PrP-d4
	
	183
	140, 96






S1
Table S2. Spike Recoveries (Mean ± SD, %) and LODs (ng/mL) for Target Analytes.
	Analyte
	LOD
(ng/mL)
	Recovery (%)a

	
	
	Human serum (n = 3)
	Fetal bovine serum (n = 3)

	MeP
	0.05
	98 ± 8.2
	101 ± 13

	EtP
	0.09
	122.7 ± 13
	109 ± 9.3

	PrP
	0.12
	107 ± 8.9
	99 ± 6.4

	BuP
	0.10
	100 ± 10
	97.2 ± 4.6


[bookmark: OLE_LINK2]a nominally spiked at 10 ng/mL. 

Table S3. Spearman Correlations of Serum Concentrations (ng/mL) among 152 RA and 138 Non-RA.
	　
	EtP
	PrP
	BuP
	ACPA
	RF
	ESR
	C-RP
	IgA
	IgG
	IgM

	MeP
	0.16
	0.21
	0.12
	0.56**
	0.48*
	0.14
	0.35*
	0.089
	0.43*
	0.14

	EtP
	　
	-0.10
	-0.025
	0.036
	-0.10
	0.019
	-0.003
	-0.038
	0.066
	-0.009

	PrP
	　
	　
	0.084
	0.10
	-0.003
	-0.029
	0.40*
	-0.051
	-0.022
	-0.069

	BuP
	　
	　
	　
	0.19
	0.14
	0.17
	0.23
	0.19
	0.067
	-0.015

	ACPA
	　
	　
	　
	　
	0.60**
	0.47*
	0.41*
	0.27
	0.25
	0.20

	RF
	　
	　
	　
	　
	　
	0.34
	0.30
	0.11
	0.10
	0.14

	ESR
	　
	　
	　
	　
	　
	　
	0.51**
	0.27
	0.26
	0.14

	C-RP
	　
	　
	　
	　
	　
	　
	　
	0.22
	0.15
	0.015

	IgA
	　
	　
	　
	　
	　
	　
	　
	　
	0.008
	0.68**

	IgG
	　
	　
	　
	　
	　
	　
	　
	　
	　
	-0.002






Table S4. Multivariable linear regression coefficients (95% confidence intervals) in immune parameters of RA across serum-based parabens quartiles (n = 290).
	Outcomes
	
	RF
	ACPA
	C-RP
	ESR
	IgA
	IgG
	IgM

	MeP
	Q1
	reference
	reference
	reference
	reference
	reference
	reference
	reference

	
	Q2
	-0.030 (-0.284, 0.224)
	-0.091 (-0.312, 0.130)
	0.027 (-0.149, 0.203)
	0.140 (-0.038, 0.318)
	0.119 (0.024, 0.213)
	0.130 (0.077, 0.182)
	0.014 (-0.093, 0.121)

	
	Q3
	0.077 (-0.158, 0.312)
	0.107 (-0.102, 0.316)
	0.128 (-0.038, 0.294)
	0.209 (0.095, 0.322)
	0.221 (0.140, 0.301)
	0.146 (0.102, 0.189)
	0.034 (-0.040, 0.108)

	
	Q4
	0.166 (-0.004, 0.336)
	0.416 (0.247, 0.584)
	0.188 (0.058, 0.317)
	0.171 (0.088, 0.253)
	0.185 (0.126, 0.243)
	0.298 (0.260, 0.335)
	0.023 (-0.039, 0.085)

	
	P-Value
	0.3
	0.7
	0.04
	0.01
	0.08
	0.01
	0.1

	EtP
	Q1
	reference
	reference
	reference
	reference
	reference
	reference
	reference

	
	Q2
	-0.132 (-0.451, 0.224)
	0.026 (-0.101, 0.103)
	0.015 (-0.126, 0.168)
	-0.023 (-0.218, 0.189)
	0.041 (-0.101, 0.264)
	0.048 (-0.027, 0.044)
	0.032 (-0.107, 0.189)

	
	Q3
	-0.101 (-0.331, 0.359)
	0.179 (-0.068, 0.354)
	0.253 (0.080, 0.446)
	0.284 (-0.002, 0.420)
	0.220 (-0.054, 0.471)
	0.235 (0.142, 0.299)
	0.195 (0.021, 0.287)

	
	Q4
	0.129 (-0.206, 0.314)
	0.157 (0.060, 0.474)
	0.237 (0.019, 0.521)
	0.296 (-0.115, 0.451)
	0.301 (0.106, 0.598)
	0.159 (-0.001, 0.215)
	0.056 (-0.141, 0.399)

	
	P-Value
	0.5
	0.06
	0.08
	0.4
	0.06
	0.2
	0.6

	PrP
	Q1
	reference
	reference
	reference
	reference
	reference
	reference
	reference

	
	Q2
	0.012 (-0.106, 0.324)
	0.006 (-0.128, 0.053)
	0.028 (-0.126, 0.252)
	-0.002 (-0.105, 0.131)
	0.033 (-0.062, 0.124)
	0.059 (-0.028, 0.106)
	-0.039 (-0.143, 0.089)

	
	Q3
	0.229 (0.118, 0.395)
	0.259 (0.108, 0.364)
	0.120 (0.016, 0.185)
	0.064 (-0.022, 0.147)
	0.152 (-0.004, 0.218)
	0.110 (0.035, 0.201)
	0.127 (-0.056, 0.195)

	
	Q4
	0.197 (0.032, 0.314)
	0.247 (0.090, 0.494)
	0.255 (0.059, 0.448)
	0.076 (0.015, 0.153)
	0.149 (0.015, 0.298)
	0.128 (-0.017, 0.219)
	0.126 (-0.011, 0.189)

	
	P-Value
	0.2
	0.06
	0.05
	0.6
	0.06
	0.1
	0.6

	BuP
	Q1
	reference
	reference
	reference
	reference
	reference
	reference
	reference

	
	Q2
	0.162 (-0.900, 1.224)
	0.246 (-0.961, 1.453)
	0.171 (-0.626, 0.968)
	0.123 (-0.345, 0.591)
	0.341 (-0.001, 0.682)
	0.098 (-0.103, 0.299)
	0.074 (-0.243, 0.391)

	
	Q3
	0.364 (-0.431, 1.159)
	0.358 (-0.408, 1.124)
	0.293 (-0.230, 0.816)
	0.164 (-0.202, 0.530)
	0.212 (-0.034, 0.458)
	0.135 (0.005, 0.264)
	0.171 (-0.103, 0.445)

	
	Q4
	0.209 (-0.196, 0.614)
	0.257 (0.060, 0.574)
	0.226 (-0.159, 0.518)
	0.196 (-0.115, 0.401)
	0.242 (0.085, 0.398)
	0.059 (-0.017, 0.119)
	-0.096 (-0.241, 0.049)

	
	P-Value
	0.5
	0.4
	0.08
	0.1
	0.06
	0.7
	0.5


Note: Adjusted for age, education level, BMI, annual household income, sex, smoking history, reproductive history, past medical history. The bold suggests the significance at p < 0.05.
