Supplemental Table 1. Associations (odds ratio [OR] and 95% confidence intervals [CI]) between dichotomized PFAS analytes and participant characteristics previously shown to be associated with altered cytokine/immune marker levels in the California Teachers Study cohort, assessed in 2013-2016 [27].
	
	PFHxS
	PFNA
	PFOA
	PFOS

	
	≤median
	>median
	OR
	95% CI
	≤median
	>median
	OR
	95% CI
	≤median
	>median
	OR
	95% CI
	≤median
	>median
	OR
	95% CI

	Race
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Non-Hispanic White
	277
	295
	1.00
	Reference
	294
	278
	1.00
	Reference
	291
	281
	1.00
	Reference
	290
	282
	1.00
	Reference

	Other
	85
	65
	0.72
	(0.50-1.03)
	68
	82
	1.28
	(0.89-1.83)
	74
	76
	1.06
	(0.74-1.52)
	72
	78
	1.11
	(0.78-1.60)

	Age
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	40-49
	80
	13
	1.00
	Reference
	63
	30
	1.00
	Reference
	76
	17
	1.00
	Reference
	71
	22
	1.00
	Reference

	50-59
	125
	78
	3.84
	(2.00-7.36)
	106
	97
	1.92
	(1.15-3.21)
	113
	90
	3.56
	(1.97-6.45)
	120
	83
	2.23
	(1.28-3.89)

	60-69
	129
	197
	9.40
	(5.02-17.59)
	151
	175
	2.43
	(1.50-3.96)
	139
	187
	6.01
	(3.40-10.63)
	139
	187
	4.34
	(2.57-7.35)

	70+
	28
	72
	15.82
	(7.62-32.86)
	42
	58
	2.90
	(1.61-5.22)
	37
	63
	7.61
	(3.92-14.79)
	32
	68
	6.86
	(3.63-2.96)

	Socioeconomic status (SES)a
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Quartile 1
	13
	10
	1.00
	Reference
	16
	7
	1.00
	Reference
	17
	6
	1.00
	Reference
	14
	9
	1.00
	Reference

	Quartile 2
	54
	51
	1.23
	(0.50-3.05)
	51
	54
	2.42
	(0.92-6.36)
	50
	55
	3.12
	(1.14-8.53)
	55
	50
	1.41
	(0.56-3.55)

	Quartile 3
	122
	123
	1.31
	(0.55-3.10)
	121
	124
	2.34
	(0.93-5.89)
	121
	124
	2.90
	(1.11-7.61)
	131
	114
	1.35
	(0.57-3.25)

	Quartile 4
	170
	172
	1.32
	(0.56-3.08)
	171
	171
	2.29
	(0.92-5.69)
	174
	168
	2.74
	(1.05-7.11)
	159
	183
	1.79
	(0.76-4.25)

	Diabetes*
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	324
	333
	1.00
	Reference
	330
	327
	1.00
	Reference
	335
	322
	1.00
	Reference
	328
	329
	1.00
	Reference

	Yes
	36
	26
	0.70
	(0.42-1.19)
	32
	30
	0.95
	(0.56-1.59)
	30
	32
	1.11
	(0.66-1.87)
	32
	30
	0.94
	(0.56-1.57)

	Body mass index (BMI, kg/m2) a
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	15-24
	183
	164
	1.00
	Reference
	171
	176
	1.00
	Reference
	178
	169
	1.00
	Reference
	182
	165
	1.00
	Reference

	25-29
	106
	103
	1.08
	(0.77-1.53)
	109
	100
	0.89
	(0.63-1.26)
	110
	99
	0.95
	(0.67-1.34)
	106
	103
	1.07
	(0.76-1.51)

	30+
	68
	80
	1.31
	(0.89-1.93)
	74
	74
	0.97
	(0.66-1.43)
	70
	78
	1.17
	(0.80-1.73)
	68
	80
	1.30
	(0.88-1.91)

	Physical activity (hr/week) a
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0-2.37
	118
	121
	1.00
	Reference
	120
	119
	1.00
	Reference
	128
	111
	1.00
	Reference
	119
	120
	1.00
	Reference

	2.38-5.88
	126
	112
	0.87
	(0.61-1.24)
	127
	111
	0.88
	(0.62-1.26)
	124
	114
	1.06
	(0.74-1.52)
	133
	105
	0.78
	(0.55-1.12)

	5.88+
	118
	126
	1.04
	(0.73-1.49)
	115
	129
	1.13
	(0.79-1.62)
	113
	131
	1.34
	(0.94-1.91)
	110
	134
	1.21
	(0.85-1.73)

	Rural/Urban residence a
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Rural
	29
	20
	1.00
	Reference
	22
	27
	1.00
	Reference
	22
	27
	1.00
	Reference
	25
	24
	1.00
	Reference

	Town
	5
	7
	2.03
	(0.56-7.31)
	6
	6
	0.82
	(0.23-2.88)
	9
	3
	0.27
	(0.07-1.13)
	8
	4
	0.52
	(0.14-1.96)

	City
	30
	22
	1.06
	(0.48-2.35)
	19
	33
	1.42
	(0.64-3.14)
	23
	29
	1.03
	(0.47-2.25)
	30
	22
	0.76
	(0.35-1.68)

	Suburban
	250
	266
	1.54
	(0.85-2.80)
	264
	252
	0.78
	(0.43-1.40)
	259
	257
	0.81
	(0.45-1.46)
	252
	264
	1.09
	(0.61-1.96)

	Urban
	45
	41
	1.32
	(0.65-2.69)
	48
	38
	0.65
	(0.32-1.31)
	49
	37
	0.62
	(0.30-1.25)
	44
	42
	0.99
	(0.49-2.01)

	NSAID use a
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	None or 1/week
	173
	141
	1.00
	Reference
	161
	153
	1.00
	Reference
	156
	158
	1.00
	Reference
	162
	152
	1.00
	Reference

	>1/week
	181
	207
	1.40
	(1.04-1.89)
	194
	194
	1.05
	(0.78-1.42)
	202
	186
	0.91
	(0.68-1.22)
	191
	197
	1.10
	(0.82-1.48)

	Statin use a
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	None
	289
	240
	1.00
	Reference
	286
	243
	1.00
	Reference
	288
	241
	1.00
	Reference
	290
	239
	1.00
	Reference

	>1/week
	72
	118
	1.97
	(1.41-2.77)
	75
	115
	1.81
	(1.29-2.53)
	75
	115
	1.83
	(1.31-2.57)
	70
	120
	2.08
	(1.48-2.93)

	aSample sizes for some of the covariates are not 722 due to unknown measures

	
	
	
	
	




Supplemental Table 2. Descriptive statistics (ng/mL) for serum measurements of PFAS analytes measured in 722 participants in the California Teachers Study cohort.
	Analyte
	N
	N >LOQa
	Percent Detected
	LOQa
	Minb
	10thd
	25thd
	Median
	75thd
	90thd
	Maxc

	PFDA
	722
	76
	11%
	0.6
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	0.619
	5.60

	PFHpA
	722
	34
	5%
	0.5
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	1.43

	PFHPS
	722
	6
	1%
	0.7
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	1.01

	PFHXA
	722
	25
	3%
	0.6
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	3.47

	PFHxS
	722
	715
	99%
	0.3
	<LOQ
	0.55
	0.82
	1.28
	2.03
	3.37
	25.20

	PFNA
	722
	576
	80%
	0.5
	<LOQ
	<LOQ
	0.55
	0.78
	1.07
	1.58
	6.520

	PFOA
	722
	680
	94%
	0.6
	<LOQ
	0.83
	1.32
	2.03
	2.98
	4.28
	41.30

	PFOS
	722
	720
	100%
	0.4
	<LOQ
	1.99
	3.04
	4.63
	7.08
	10.90
	36.30

	PFUnDA
	722
	107
	15%
	0.6
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	0.69
	2.06

	aLOQ: Limit of quantification. bMin: Minimum value. cMax: Maximum value. d10th, 25th, 75th and 90th: respective percentiles. 
Analytes: PFAS: polyfluoroalkyl substances, PFDA: Perfluorodecanoic acid, PFHpA: Perfluoroheptanoic acid, PFHPS: Perfluoroheptanesulfonic acid, PFHXA: Perfluorohexanoic acid, PFHxS: Perfluorohexane sulfonate, PFNA: Perfluorononanoic acid, PFOA: Perfluorooctanoic acid (total), PFOS: Perfluorooctane sulfonate (total), PFUnDA: Perfluoroundecanoic acid



















[bookmark: _Hlk143604074]Supplemental Table 3. Descriptive statistics (pg/mL) for 16 immune markers measured in 722 participants in the California Teachers Study cohort.
	Label
	N
	Min
	10th
	25th
	Median
	75th
	90th
	Max

	BAFF
	722
	401.34
	1093.33
	1256.30
	1468.83
	1723.79
	1972.66
	3205.82

	TNFRII
	722
	0.00
	1934.04
	2329.46
	2763.27
	3304.34
	4015.58
	27857.45

	TNF-α
	722
	0.10
	5.10
	6.73
	8.43
	10.51
	13.07
	51.31

	sCD14a
	721
	26236.13
	792379.77
	917228.91
	1058500.00
	1187700.00
	1309600.00
	2399000.00

	sCD27
	722
	1607.92
	5456.60
	6385.15
	7754.42
	9518.19
	11813.89
	32333.37

	CXCL13
	722
	0.00
	18.95
	31.75
	43.59
	58.25
	75.35
	666.95

	IFN-γ
	722
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	226.85

	IL-2
	722
	0.00
	0.00
	0.00
	0.00
	0.65
	1.07
	20.33

	IL-4
	722
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	50.30

	IL-6
	722
	0.00
	0.73
	1.12
	1.68
	2.45
	3.48
	402.05

	IL-8
	722
	2.21
	6.13
	8.17
	11.13
	15.79
	22.38
	5619.54

	IL-10
	722
	0.00
	0.10
	0.21
	0.33
	0.49
	0.73
	365.94

	IL-1β
	722
	0.00
	0.23
	0.34
	0.54
	0.86
	1.54
	37.00

	IL2Rα
	722
	267.68
	712.11
	852.03
	1089.90
	1382.50
	1731.06
	3856.00

	IL6Rα
	722
	3489.36
	33435.94
	40205.71
	48728.34
	58647.68
	68573.39
	138716.09

	GP130
	722
	24090.24
	184801.62
	209555.27
	233931.77
	259777.81
	285586.28
	484779.70

	asCD14: N=721, 1 participant was missing a cytokine measurement.
























Supplemental Table 4. Associations from a multivariate model between PFAS analytes as continuous variables and dichotomized immune markers (PFAS=per 1 unit increase [ng/mL], cytokines dichotomized above or below respective median). 
	
	BAFF
	TNFRII
	TNF-α
	sCD14a
	sCD27
	CXCL13
	IFN-γ
	IL-2

	
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI

	
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference

	PFHxS 
	1.34
	(1.06-1.68)
	1.47
	(1.16-1.86)
	0.99
	(0.79-1.25)
	1.02
	(0.81-1.28)
	1.12
	(0.89-1.40)
	0.99
	(0.79-1.24)
	0.82
	(0.47-1.43)
	1.01
	(0.71-1.43)

	PFNA
	0.86
	(0.70-1.06)
	0.86
	(0.69-1.07)
	0.90
	(0.73-1.11)
	0.86
	(0.70-1.06)
	0.80
	(0.65-0.99)
	1.07
	(0.87-1.31)
	0.91
	(0.56-1.47)
	0.86
	(0.63-1.16)

	PFOA
	1.15
	(0.98-1.35)
	0.98
	(0.85-1.14)
	0.94
	(0.81-1.09)
	0.95
	(0.82-1.10)
	0.99
	(0.86-1.15)
	1.01
	(0.87-1.17)
	0.85
	(0.67-1.08)
	0.98
	(0.79-1.21)

	PFOS
	1.53
	(1.20-1.94)
	1.24
	(0.98-1.58)
	1.04
	(0.82-1.31)
	0.99
	(0.79-1.25)
	1.06
	(0.84-1.33)
	1.09
	(0.87-1.38)
	0.92
	(0.53-1.60)
	0.80
	(0.56-1.14)

	
	IL-4
	IL-6
	IL-8
	IL-10
	IL-1β
	IL2Rα
	IL6Rα
	GP130

	
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI

	
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference

	PFHxS
	0.96
	(0.60-1.54)
	0.93
	(0.74-1.17)
	0.92
	(0.73-1.16)
	0.89
	(0.71-1.11)
	0.91
	(0.72-1.13)
	1.38
	(1.09-1.74)
	1.22
	(0.97-1.53)
	1.21
	(0.96-1.52)

	PFNA
	0.67
	(0.47-0.97)
	0.87
	(0.70-1.07)
	1.15
	(0.93-1.41)
	1.12
	(0.91-1.38)
	1.00
	(0.82-1.23)
	0.90
	(0.73-1.11)
	0.93
	(0.75-1.14)
	0.86
	(0.69-1.06)

	PFOA
	0.89
	(0.69-1.14)
	0.79
	(0.67-0.94)
	1.02
	(0.88-1.19)
	0.93
	(0.80-1.07)
	0.95
	(0.82-1.10)
	1.03
	(0.89-1.19)
	0.95
	(0.83-1.10)
	0.86
	(0.74-1.01)

	PFOS
	0.64
	(0.40-1.02)
	1.03
	(0.81-1.29)
	1.08
	(0.85-1.36)
	0.96
	(0.76-1.21)
	0.96
	(0.76-1.20)
	1.19
	(0.94-1.50)
	1.01
	(0.80-1.27)
	1.18
	(0.93-1.49)

	asCD14: N=721, 1 participant was missing a cytokine measurement. All models adjusted for age.
















Supplemental Table 5. Associations from multivariable dichotomized and continuous models between PFAS analytes and immune pathways.
	
	Th1a
	Pro-inflammatory/Macrophage activationb
	B cell activationc
	T cell activationd

	
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI

	PFHxS
	
	
	
	
	
	
	
	

	
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference

	Dichotomizede
	0.87
	(0.46-1.66)
	1.16
	(0.84-1.60)
	1.37
	(1.00-1.87)
	1.17
	(0.84-1.62)

	Continuousf
	0.73
	(0.45-1.19)
	1.12
	(0.89-1.41)
	1.17
	(0.93-1.47)
	1.06
	(0.84-1.33)

	PFNA
	
	
	
	
	
	
	
	

	
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference

	Dichotomized
	0.92
	(0.50-1.68)
	0.84
	(0.62-1.14)
	0.93
	(0.69-1.25)
	0.76
	(0.56-1.04)

	Continuous
	0.86
	(0.58-1.27)
	0.89
	(0.72-1.10)
	0.88
	(0.72-1.09)
	0.87
	(0.70-1.08)

	PFOA
	
	
	
	
	
	
	
	

	
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference

	Dichotomized
	0.55
	(0.29-1.04)
	0.83
	(0.61-1.14)
	1.18
	(0.87-1.60)
	0.82
	(0.60-1.12)

	Continuous
	0.77
	(0.64-0.94)
	0.81
	(0.70-0.95)
	0.95
	(0.83-1.10)
	0.81
	(0.70-0.95)

	PFOS
	
	
	
	
	
	
	
	

	
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference
	1.00
	Reference

	Dichotomized
	0.73
	(0.39-1.36)
	1.00
	(0.73-1.36)
	1.01
	(0.75-1.37)
	0.99
	(0.72-1.35)

	Continuous
	0.73
	(0.46-1.16)
	0.97
	(0.77-1.23)
	1.13
	(0.90-1.43)
	1.06
	(0.83-1.35)

	aTh1: IFN-γ, IL10, and IL4. bPro-inflammatory/Macrophage activation: TNF-α, TNFRII, IL-6, IL-1β, IL-8, IL6Rα, IL-10, and sCD14. cB-cell activation: BAFF, IL-10, IL-4, IL-6, sCD27, CXCL13. dT-cell activation: IL-2, IL2Rα, IFN-γ, IL-4, IL-6. eDichotomized: PFAS, above or below respective analyte median and cytokines dichotomized above or below median. fContinuous: PFAS, per 1 unit increase (ng/mL) and cytokines dichotomized above or below median. All models adjusted for age.




