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	Table S1. Subgroup analyses between serum PFCs and CB, NHANES 2007–2012

	Polyfluoroalkyl chemicals
	
	Without asthma

	
	With asthma

	

	
	
	aOR (95% CI)
	p-trend
	
	aOR (95% CI)
	p-trend
	

	Total PFCs
	　
	
	0.4010
	
	
	0.5193
	　

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	0.65 (0.33, 1.28)
	
	
	0.65 (0.28, 1.51)
	
	

	Q3
	
	0.52 (0.25, 1.07)
	
	
	0.72 (0.30, 1.71)
	
	

	Q4
	
	0.72 (0.37, 1.41)
	
	
	0.84 (0.32, 2.22)
	
	

	PFOA
	
	
	0.7853
	
	
	0.5679
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	0.87 (0.43, 1.74)
	
	
	1.98 (0.88, 4.44)
	
	

	Q3
	
	0.91 (0.47, 1.77)
	
	
	0.86 (0.33, 2.23)
	
	

	Q4
	
	0.76 (0.39, 1.50)
	
	
	1.94 (0.76, 5.00)
	
	

	PFOS
	
	
	0.3362
	
	
	0.3957
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	1.12 (0.58, 2.15)
	
	
	1.23 (0.54, 2.79)
	
	

	Q3
	
	0.60 (0.28, 1.27)
	
	
	1.31 (0.53, 3.23)
	
	

	Q4
	
	0.79 (0.39, 1.62)
	
	
	1.88 (0.69, 5.12)
	
	

	PFHxS
	
	
	0.5425
	
	
	0.5974
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	0.60 (0.29, 1.23)
	
	
	0.71 (0.30, 1.67)
	
	

	Q3
	
	0.59 (0.28, 1.23)
	
	
	1.50 (0.59, 3.86)
	
	

	Q4
	
	1.00 (0.51, 1.95)
	
	
	0.60 (0.23, 1.58)
	
	

	PFDE
	
	
	0.5564
	
	
	0.5671
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	0.67 (0.32, 1.37)
	
	
	0.60 (0.27, 1.37)
	
	

	Q3
	
	1.30 (0.70, 2.41)
	
	
	0.91 (0.41, 2.06)
	
	

	Q4
	
	0.78 (0.38, 1.58)
	
	
	0.77 (0.31, 1.89)
	
	

	PFNA
	
	
	0.2030
	
	
	0.9605
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	0.47 (0.22, 1.01)
	
	
	1.95 (0.84, 4.55)
	
	

	Q3
	
	1.01 (0.56, 1.85)
	
	
	1.30 (0.53, 3.19)
	
	

	Q4
	
	0.53 (0.27, 1.07)
	
	
	1.35 (0.56, 3.30)
	
	

	EPAH
	
	
	0.4824
	
	
	0.8401
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	0.57 (0.13, 2.45)
	
	
	0.64 (0.11, 3.74)
	
	

	MPAH
	
	
	0.5775
	
	
	0.3627
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	0.99 (0.59, 1.66)
	
	
	1.23 (0.66, 2.30)
	
	

	PFBS
	
	
	0.6168
	
	
	0.1188
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	0.98 (0.21, 4.54)
	
	
	>999.9 (<0.001, >999.9)
	
	

	PFHP
	
	
	0.8114
	
	
	0.5305
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	1.15 (0.34, 3.88)
	
	
	0.41 (0.03, 5.00)
	
	

	PFSA
	
	
	0.5921
	
	
	0.6310
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	< 0.001(< 0.001, > 999.9)
	
	
	< 0.001 (< 0.001, > 999.9)
	
	

	PFUA
	
	
	0.1049
	
	
	0.5562
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	
	0.74 (0.44, 1.23)
	
	
	0.94 (0.49, 1.81)
	
	

	PFDO
	
	
	0.7097
	
	
	0.8795
	

	Q1
	
	1.00
	
	
	1.00
	
	

	Q2
	　
	0.70 (0.16, 3.13)
	
	
	0.88 (0.10, 7.59)
	
	　


Notes: CI, confidence interval; aOR, adjusted odds ratio. CB, chronic bronchitis; NHANES, National Health and Nutrition Examination Survey. All models adjusted for age, gender, race/ethnicity, body mass index (BMI), poverty income ratio (PIR), health insurance, education levels, and sedentary activity, smoking status, hypertension, cardiovascular disease, and diabetes.


	Table S2. Associations between serum PFCs and respiratory symptoms in the population without asthma, NHANES 2007–2012

	Polyfluoroalkyl chemicals
	
	Chronic cough
	
	Coughing phlegm
	
	Wheezing
	
	Shortness of breath

	
	
	aOR (95% CI)
	p-trend
	
	aOR (95% CI)
	p-trend
	
	aOR (95% CI)
	p-trend
	
	aOR (95% CI)
	p-trend

	Total PFCs
	　
	
	0.0216
	
	
	0.0582
	
	
	0.0740
	
	
	0.0404

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	0.64 (0.41, 1.02)
	
	
	0.76 (0.46, 1.25)
	
	
	0.78 (0.50, 1.22)
	
	
	0.94 (0.70, 1.25)
	

	Q3
	
	0.67 (0.42, 1.06)
	
	
	0.90 (0.55, 1.46)
	
	
	0.89 (0.57, 1.40)
	
	
	0.90 (0.67, 1.20)
	

	Q4
	
	0.56 (0.35, 0.91)
	
	
	0.56 (0.33, 0.96)
	
	
	0.60 (0.37, 0.98)
	
	
	0.72 (0.53, 0.97)
	

	PFOA
	
	
	0.6550
	
	
	0.4877
	
	
	0.3275
	
	
	0.2945

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	1.24 (0.78, 1.97)
	
	
	1.60 (0.97, 2.64)
	
	
	0.74 (0.46, 1.17)
	
	
	0.96 (0.72, 1.28)
	

	Q3
	
	0.70 (0.42, 1.15)
	
	
	1.15 (0.68, 1.94)
	
	
	0.69 (0.44, 1.10)
	
	
	0.79 (0.59, 1.06)
	

	Q4
	
	0.99 (0.63, 1.57)
	
	
	0.95 (0.56, 1.62)
	
	
	0.76 (0.49, 1.18)
	
	
	0.87 (0.65, 1.16)
	

	PFOS
	
	
	0.0076
	
	
	0.0346
	
	
	0.1278
	
	
	0.1524

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	0.59 (0.37, 0.94)
	
	
	0.74 (0.45, 1.22)
	
	
	0.73 (0.46, 1.16)
	
	
	0.92 (0.69, 1.24)
	

	Q3
	
	0.64 (0.41, 1.01)
	
	
	0.80 (0.49, 1.31)
	
	
	1.08 (0.69, 1.67)
	
	
	1.02 (0.76, 1.37)
	

	Q4
	
	0.52 (0.32, 0.84)
	
	
	0.56 (0.33, 0.95)
	
	
	0.58 (0.35, 0.96)
	
	
	0.76 (0.56, 1.04)
	

	PFHxS
	
	
	0.1534
	
	
	0.7236
	
	
	0.2971
	
	
	0.3318

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	0.75 (0.47, 1.20)
	
	
	0.74 (0.44, 1.26)
	
	
	0.60 (0.38, 0.96)
	
	
	0.75 (0.56, 1.01)
	

	Q3
	
	0.58 (0.35, 0.95)
	
	
	0.81 (0.48, 1.37)
	
	
	0.52 (0.32, 0.85)
	
	
	0.78 (0.58, 1.06)
	

	Q4
	
	0.66 (0.41, 1.06)
	
	
	0.83 (0.49, 1.41)
	
	
	0.73 (0.46, 1.15)
	
	
	0.80 (0.59, 1.08)
	

	PFDE
	
	
	0.2516
	
	
	0.0330
	
	
	0.0116
	
	
	0.1321

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	0.80 (0.50, 1.27)
	
	
	0.60 (0.36, 0.99)
	
	
	0.86 (0.55, 1.32)
	
	
	0.97 (0.73, 1.30)
	

	Q3
	
	0.95 (0.61, 1.47)
	
	
	0.83 (0.53, 1.31)
	
	
	0.64 (0.41, 1.00)
	
	
	0.93 (0.70, 1.23)
	

	Q4
	
	0.88 (0.55, 1.41)
	
	
	0.58 (0.35, 0.97)
	
	
	0.67 (0.42, 1.06)
	
	
	0.85 (0.64, 1.15)
	

	PFNA
	
	
	0.1579
	
	
	0.0432
	
	
	0.0227
	
	
	0.0435

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	0.59 (0.36, 0.97)
	
	
	0.75 (0.46, 1.23)
	
	
	0.70 (0.44, 1.11)
	
	
	1.03 (0.77, 1.38)
	

	Q3
	
	0.67 (0.43, 1.04)
	
	
	0.57 (0.35, 0.93)
	
	
	0.74 (0.48, 1.14)
	
	
	0.69 (0.52, 0.93)
	

	Q4
	
	0.79 (0.51, 1.23)
	
	
	0.69 (0.43, 1.11)
	
	
	0.60 (0.39, 0.95)
	
	
	0.86 (0.65, 1.14)
	

	EPAH
	
	
	0.7263
	
	
	0.4348
	
	
	0.1841
	
	
	0.729

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	1.05 (0.46, 2.40)
	
	
	1.26 (0.55, 2.92)
	
	
	0.43 (0.13, 1.42)
	
	
	0.87 (0.50, 1.50)
	

	MPAH
	
	
	0.4698
	
	
	0.1018
	
	
	0.0456
	
	
	0.9072

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	0.98 (0.69, 1.39)
	
	
	1.23 (0.84, 1.81)
	
	
	1.30 (0.92, 1.83)
	
	
	0.96 (0.78, 1.19)
	

	PFBS
	
	
	0.4544
	
	
	0.7504
	
	
	0.7154
	
	
	0.3575

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	1.13 (0.35, 3.61)
	
	
	0.68 (0.15, 3.10)
	
	
	0.78 (0.22, 2.76)
	
	
	1.38 (0.61, 3.14)
	

	PFHP
	
	
	0.1604
	
	
	0.2479
	
	
	0.3328
	
	
	0.4814

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	1.64 (0.76, 3.53)
	
	
	1.64 (0.71, 3.82)
	
	
	1.41 (0.66, 3.03)
	
	
	1.19 (0.68, 2.07)
	

	PFSA
	
	
	0.9082
	
	
	0.2311
	
	
	0.7319
	
	
	0.2069

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	0.94 (0.11, 7.89)
	
	
	2.23 (0.46, 10.79)
	
	
	1.39 (0.17, 11.54)
	
	
	0.25 (0.03, 2.01)
	

	PFUA
	
	
	0.0869
	
	
	0.0274
	
	
	0.1036
	
	
	0.1481

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	0.85 (0.60, 1.20)
	
	
	0.70 (0.48, 1.03)
	
	
	0.79 (0.56, 1.11)
	
	
	0.89 (0.72, 1.10)
	

	PFDO
	
	
	0.0647
	
	
	0.0777
	
	
	0.4989
	
	
	0.9692

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	　
	1.96 (0.91, 4.25)
	
	
	1.85 (0.84, 4.07)
	
	
	1.36 (0.59, 3.11)
	
	
	1.00 (0.56, 1.77)
	


Notes: CI, confidence interval; aOR, adjusted odds ratio. NHANES, National Health and Nutrition Examination Survey. All models adjusted for age, gender, race/ethnicity, body mass index (BMI), poverty income ratio (PIR), health insurance, education levels, and sedentary activity, smoking status, hypertension, cardiovascular disease, and diabetes.







	Table S3. Associations between serum PFCs and respiratory symptoms in the population with asthma, NHANES 2007–2012

	Polyfluoroalkyl 
chemicals
	
	Chronic cough
	
	Coughing phlegm
	
	Wheezing
	
	Shortness of breath

	
	
	aOR (95% CI)
	p-trend
	
	aOR (95% CI)
	p-trend
	
	aOR (95% CI)
	p-trend
	
	aOR (95% CI)
	p-trend

	Total PFCs
	　
	
	0.1386
	
	
	0.6557
	
	
	0.5149
	
	
	0.1454

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	3.10 (1.20, 7.99)
	
	
	1.19 (0.47, 2.99)
	
	
	0.87 (0.42, 1.79)
	
	
	1.12 (0.54, 2.30)
	

	Q3
	
	4.17 (1.60, 10.84)
	
	
	1.21 (0.46, 3.17)
	
	
	1.15 (0.52, 2.51)
	
	
	1.72 (0.77, 3.82)
	

	Q4
	
	1.53 (0.48, 4.90)
	
	
	0.59 (0.18, 1.88)
	
	
	1.48 (0.64, 3.39)
	
	
	1.54 (0.67, 3.54)
	

	PFOA
	
	
	0.1448
	
	
	0.7271
	
	
	0.3397
	
	
	0.0229

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	1.43 (0.59, 3.43)
	
	
	1.79 (0.71, 4.46)
	
	
	1.22 (0.61, 2.46)
	
	
	1.64 (0.81, 3.30)
	

	Q3
	
	1.49 (0.56, 3.96)
	
	
	0.72 (0.24, 2.17)
	
	
	0.86 (0.38, 1.94)
	
	
	2.19 (0.97, 4.92)
	

	Q4
	
	1.94 (0.71, 5.35)
	
	
	1.74 (0.61, 4.99)
	
	
	1.86 (0.82, 4.21)
	
	
	2.41 (1.02, 5.74)
	

	PFOS
	
	
	0.0415
	
	
	0.7349
	
	
	0.1139
	
	
	0.0612

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	2.95 (1.17, 7.47)
	
	
	1.64 (0.66, 4.09)
	
	
	1.49 (0.72, 3.10)
	
	
	0.86 (0.41, 1.79)
	

	Q3
	
	3.91 (1.45, 10.56)
	
	
	1.47 (0.53, 4.07)
	
	
	1.15 (0.52, 2.56)
	
	
	1.18 (0.53, 2.61)
	

	Q4
	
	2.84 (0.93, 8.67)
	
	
	1.17 (0.38, 3.67)
	
	
	2.62 (1.10, 6.23)
	
	
	2.24 (0.94, 5.36)
	

	PFHxS
	
	
	0.2939
	
	
	0.3512
	
	
	0.4242
	
	
	0.3076

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	2.52 (1.01, 6.33)
	
	
	0.67 (0.26, 1.73)
	
	
	1.31 (0.63, 2.73)
	
	
	2.16 (1.02, 4.57)
	

	Q3
	
	2.02 (0.68, 5.98)
	
	
	0.26 (0.08, 0.87)
	
	
	1.30 (0.55, 3.04)
	
	
	1.55 (0.66, 3.63)
	

	Q4
	
	1.83 (0.67, 5.02)
	
	
	0.66 (0.24, 1.81)
	
	
	0.79 (0.35, 1.78)
	
	
	1.70 (0.76, 3.81)
	

	PFDE
	
	
	0.5780
	
	
	0.5471
	
	
	0.8737
	
	
	0.8506

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	2.07 (0.85, 5.03)
	
	
	0.78 (0.31, 1.93)
	
	
	0.77 (0.38, 1.57)
	
	
	1.39 (0.69, 2.81)
	

	Q3
	
	2.26 (0.91, 5.62)
	
	
	0.95 (0.39, 2.31)
	
	
	0.94 (0.46, 1.94)
	
	
	1.52 (0.73, 3.18)
	

	Q4
	
	1.40 (0.51, 3.87)
	
	
	0.64 (0.23, 1.77)
	
	
	0.92 (0.42, 2.02)
	
	
	0.96 (0.43, 2.15)
	

	PFNA
	
	
	0.2653
	
	
	0.8411
	
	
	0.7093
	
	
	0.1162

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	2.06 (0.82, 5.17)
	
	
	0.97 (0.38, 2.47)
	
	
	0.88 (0.42, 1.84)
	
	
	3.32 (1.56, 7.08)
	

	Q3
	
	2.13 (0.81, 5.55)
	
	
	0.79 (0.29, 2.15)
	
	
	0.69 (0.32, 1.49)
	
	
	2.61 (1.20, 5.68)
	

	Q4
	
	1.89 (0.72, 4.98)
	
	
	0.96 (0.37, 2.50)
	
	
	1.26 (0.58, 2.74)
	
	
	2.07 (0.93, 4.62)
	

	EPAH
	
	
	0.2247
	
	
	0.4031
	
	
	0.2475
	
	
	0.6785

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	2.70 (0.55, 13.34)
	
	
	0.49 (0.05, 4.34)
	
	
	1.82 (0.40, 8.30)
	
	
	1.46 (0.33, 6.55)
	

	MPAH
	
	
	0.1365
	
	
	0.0444
	
	
	0.0841
	
	
	0.0001

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	1.54 (0.79, 3.04)
	
	
	1.87 (0.90, 3.89)
	
	
	1.71 (0.99, 2.95)
	
	
	2.87 (1.64, 5.01)
	

	PFBS
	
	
	0.9336
	
	
	0.0152
	
	
	0.6841
	
	
	0.3311

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	< 0.001 (< 0.001, > 999.9)
	
	
	> 999.9 (< 0.001, > 999.9)
	
	
	< 0.001 (< 0.001, > 999.9)
	
	
	< 0.001 (< 0.001, > 999.9)
	

	PFHP
	
	
	0.0102
	
	
	0.2276
	
	
	0.2835
	
	
	0.2721

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	33.84 (1.74, 656.76)
	
	
	2.71 (0.22, 32.86)
	
	
	3.96 (0.33, 47.87)
	
	
	> 999.9 (< 0.001, > 999.9)
	

	PFSA
	
	
	0.0224
	
	
	0.0065
	
	
	0.1124
	
	
	0.4213

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	> 999.9 (< 0.001, > 999.9)
	
	
	> 999.9 (< 0.001, > 999.9)
	
	
	> 999.9 (< 0.001, >999.9)
	
	
	< 0.001 (< 0.001, > 999.9)
	

	PFUA
	
	
	0.8484
	
	
	0.3173
	
	
	0.9825
	
	
	0.4856

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	
	1.32 (0.66, 2.64)
	
	
	0.82 (0.40, 1.71)
	
	
	1.00 (0.57, 1.75)
	
	
	0.84 (0.48, 1.47)
	

	PFDO
	
	
	0.2483
	
	
	0.8564
	
	
	0.3724
	
	
	0.8179

	Q1
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	Q2
	　
	0.06 (0.00, 1.29)
	
	
	0.30 (0.03, 3.10)
	
	
	3.24 (0.55, 19.07)
	
	
	0.55 (0.09, 3.42)
	


Notes: CI, confidence interval; aOR, adjusted odds ratio. NHANES, National Health and Nutrition Examination Survey. All models adjusted for age, gender, race/ethnicity, body mass index (BMI), poverty income ratio (PIR), health insurance, education levels, and sedentary activity, smoking status, hypertension, cardiovascular disease, and diabetes.





	Table S4. Associations between serum PFCs and systemic inﬂammatory biomarkers in the population without asthma, NHANES 2007–2012

	Polyfluoroalkyl 
chemicals
	
	Continuous
	
	Q2
	
	Q3
	
	Q4
	
	p-trend

	
	
	β（95% CI）
	
	β（95% CI）
	
	β（95% CI）
	
	β（95% CI）
	
	

	Total PFCs
	CRP
	-0.00 (-0.00, 0.00)
	
	-0.08 (-0.20, 0.04)
	
	-0.13 (-0.25, -0.01)
	
	-0.13 (-0.25, -0.01)
	
	0.0296

	
	WBC
	0.00 (-0.00, 0.01)
	
	0.20 (-0.04, 0.44)
	
	0.11 (-0.13, 0.35)
	
	0.15 (-0.10, 0.39)
	
	0.4045

	
	EOS
	0.00 (-0.00, 0.00)
	
	-0.01 (-0.03, 0.01)
	
	-0.01 (-0.03, 0.01)
	
	0.01 (-0.01, 0.03)
	
	0.3643

	
	NEU
	-0.00 (-0.00, 0.00)
	
	0.08 (-0.11, 0.26)
	
	-0.04 (-0.23, 0.15)
	
	-0.09 (-0.28, 0.11)
	
	0.2113

	PFOA 
	CRP
	-0.01 (-0.02, 0.01)
	
	-0.16 (-0.29, -0.04)
	
	-0.17 (-0.29, -0.05)
	
	-0.19 (-0.31, -0.07)
	
	0.0075

	
	WBC
	0.01 (-0.02, 0.03)
	
	-0.04 (-0.28, 0.20)
	
	0.08 (-0.16, 0.31)
	
	0.04 (-0.20, 0.27)
	
	0.5310

	
	EOS
	0.00 (-0.00, 0.00)
	
	-0.01 (-0.03, 0.01)
	
	0.00 (-0.02, 0.02)
	
	-0.00 (-0.02, 0.02)
	
	0.8522

	
	NEU
	-0.02 (-0.04, 0.00)
	
	-0.07 (-0.26, 0.12)
	
	-0.02 (-0.21, 0.16)
	
	-0.13 (-0.32, 0.05)
	
	0.2335

	PFOS 
	CRP
	-0.00 (-0.00, 0.00)
	
	-0.13 (-0.25, -0.01)
	
	-0.13 (-0.25, -0.02)
	
	-0.13 (-0.25, -0.01)
	
	0.0710

	
	WBC
	0.00 (-0.00, 0.01)
	
	0.14 (-0.10, 0.37)
	
	0.03 (-0.21, 0.27)
	
	0.03 (-0.22, 0.27)
	
	0.9174

	
	EOS
	0.00 (-0.00, 0.00)
	
	-0.01 (-0.03, 0.01)
	
	-0.01 (-0.04, 0.01)
	
	0.01 (-0.02, 0.03)
	
	0.6518

	
	NEU
	-0.00 (-0.00, 0.00)
	
	-0.00 (-0.19, 0.19)
	
	-0.06 (-0.25, 0.13)
	
	-0.17 (-0.36, 0.03)
	
	0.0692

	PFHxS 
	CRP
	-0.01 (-0.02, 0.01)
	
	-0.07 (-0.19, 0.05)
	
	-0.12 (-0.24, 0.01)
	
	-0.12 (-0.24, -0.00)
	
	0.0447

	
	WBC
	0.02 (-0.01, 0.05)
	
	-0.06 (-0.30, 0.18)
	
	0.04 (-0.21, 0.28)
	
	0.03 (-0.21, 0.28)
	
	0.5980

	
	EOS
	-0.00 (-0.00, 0.00)
	
	-0.02 (-0.04, -0.00)
	
	-0.01 (-0.03, 0.02)
	
	-0.01 (-0.03, 0.01)
	
	0.9151

	
	NEU
	0.00 (-0.02, 0.02)
	
	-0.06 (-0.25, 0.12)
	
	-0.10 (-0.29, 0.10)
	
	-0.10 (-0.29, 0.10)
	
	0.3199

	PFDE 
	CRP
	-0.01 (-0.05, 0.03)
	
	-0.01 (-0.13, 0.11)
	
	-0.02 (-0.13, 0.08)
	
	-0.03 (-0.14, 0.09)
	
	0.6165

	
	WBC
	0.01 (-0.08, 0.10)
	
	-0.05 (-0.29, 0.19)
	
	-0.12 (-0.35, 0.11)
	
	-0.13 (-0.37, 0.11)
	
	0.2397

	
	EOS
	0.00 (-0.01, 0.01)
	
	-0.01 (-0.03, 0.01)
	
	-0.02 (-0.04, 0.00)
	
	-0.00 (-0.03, 0.02)
	
	0.4648

	
	NEU
	-0.01 (-0.08, 0.06)
	
	-0.05 (-0.24, 0.14)
	
	-0.19 (-0.37, -0.01)
	
	-0.22 (-0.41, -0.03)
	
	0.0082

	PFNA 
	CRP
	-0.00 (-0.03, 0.02)
	
	-0.13 (-0.25, -0.01)
	
	-0.09 (-0.21, 0.02)
	
	-0.10 (-0.21, 0.01)
	
	0.2149

	
	WBC
	-0.00 (-0.07, 0.06)
	
	-0.17 (-0.41, 0.07)
	
	0.00 (-0.23, 0.24)
	
	-0.05 (-0.28, 0.18)
	
	0.9658

	
	EOS
	0.00 (-0.01, 0.01)
	
	-0.01 (-0.03, 0.02)
	
	0.00 (-0.02, 0.02)
	
	0.01 (-0.01, 0.03)
	
	0.4515

	
	NEU
	-0.04 (-0.09, 0.01)
	
	-0.21 (-0.40, -0.02)
	
	-0.10 (-0.28, 0.08)
	
	-0.20 (-0.38, -0.01)
	
	0.1031

	EPAH 
	CRP
	0.04 (-0.42, 0.51)
	
	0.00 (-0.20, 0.20)
	
	NA
	
	NA
	
	0.9694

	
	WBC
	-0.12 (-1.21, 0.96)
	
	-0.07 (-0.53, 0.38)
	
	NA
	
	NA
	
	0.7487

	
	EOS
	-0.01 (-0.11, 0.08)
	
	-0.03 (-0.07, 0.01)
	
	NA
	
	NA
	
	0.1830

	
	NEU
	-0.21 (-1.07, 0.65)
	
	0.02 (-0.33, 0.38)
	
	NA
	
	NA
	
	0.8910

	MPAH 
	CRP
	0.03 (-0.05, 0.10)
	
	-0.00 (-0.09, 0.08)
	
	NA
	
	NA
	
	0.9300

	
	WBC
	0.04 (-0.13, 0.20)
	
	0.06 (-0.11, 0.23)
	
	NA
	
	NA
	
	0.4624

	
	EOS
	0.00 (-0.01, 0.02)
	
	-0.01 (-0.02, 0.01)
	
	NA
	
	NA
	
	0.4786

	
	NEU
	-0.00 (-0.13, 0.13)
	
	0.04 (-0.09, 0.17)
	
	NA
	
	NA
	
	0.5649

	PFBS 
	CRP
	-1.05 (-4.50, 2.40)
	
	-0.09 (-0.48, 0.30)
	
	NA
	
	NA
	
	0.6472

	
	WBC
	1.76 (-2.20, 5.73)
	
	0.43 (-0.29, 1.15)
	
	NA
	
	NA
	
	0.2435

	
	EOS
	0.01 (-0.33, 0.36)
	
	0.02 (-0.05, 0.08)
	
	NA
	
	NA
	
	0.6004

	
	NEU
	2.03 (-1.09, 5.16)
	
	0.37 (-0.20, 0.93)
	
	NA
	
	NA
	
	0.2074

	PFHP 
	CRP
	0.15 (-0.15, 0.45)
	
	0.05 (-0.16, 0.26)
	
	NA
	
	NA
	
	0.6373

	
	WBC
	0.23 (-0.40, 0.86)
	
	0.18 (-0.31, 0.66)
	
	NA
	
	NA
	
	0.4717

	
	EOS
	0.05 (-0.00, 0.11)
	
	0.01 (-0.04, 0.05)
	
	NA
	
	NA
	
	0.7698

	
	NEU
	-0.14 (-0.63, 0.36)
	
	0.10 (-0.28, 0.48)
	
	NA
	
	NA
	
	0.6117

	PFSA 
	CRP
	-2.68 (-12.60, 7.23)
	
	-0.17 (-0.73, 0.39)
	
	NA
	
	NA
	
	0.5535

	
	WBC
	6.72 (0.56, 12.88)
	
	0.65 (-0.36, 1.66)
	
	NA
	
	NA
	
	0.2095

	
	EOS
	0.04 (-0.49, 0.58)
	
	0.07 (-0.02, 0.16)
	
	NA
	
	NA
	
	0.1194

	
	NEU
	6.58 (1.73, 11.44)
	
	0.28 (-0.52, 1.08)
	
	NA
	
	NA
	
	0.4922

	PFUA 
	CRP
	-0.02 (-0.07, 0.02)
	
	-0.05 (-0.12, 0.03)
	
	NA
	
	NA
	
	0.2361

	
	WBC
	-0.05 (-0.16, 0.05)
	
	-0.31 (-0.48, -0.14)
	
	NA
	
	NA
	
	0.0003

	
	EOS
	0.00 (-0.01, 0.01)
	
	-0.01 (-0.02, 0.01)
	
	NA
	
	NA
	
	0.2928

	
	NEU
	-0.05 (-0.13, 0.04)
	
	-0.31 (-0.44, -0.18)
	
	NA
	
	NA
	
	0.0000

	PFDO 
	CRP
	-0.07 (-0.38, 0.25)
	
	-0.03 (-0.26, 0.20)
	
	NA
	
	NA
	
	0.7845

	
	WBC
	0.46 (-0.27, 1.19)
	
	0.06 (-0.42, 0.54)
	
	NA
	
	NA
	
	0.8008

	
	EOS
	0.01 (-0.05, 0.08)
	
	0.01 (-0.03, 0.05)
	
	NA
	
	NA
	
	0.7605

	
	NEU
	0.23 (-0.35, 0.81)
	
	-0.05 (-0.42, 0.33)
	
	NA
	
	NA
	
	0.8090


Notes: CI, confidence interval; β, effect sizes. NA, not applicable. CRP, C-reactive protein (mg/dL); WBC, white blood cells (1000 cell/uL); NEU, neutrophils (1000 cell/uL); EOS, eosinophils (1000 cell/uL); NHANES, National Health and Nutrition Examination Survey. All models adjusted for age, gender, race/ethnicity, body mass index (BMI), poverty income ratio (PIR), health insurance, education levels, and sedentary activity, smoking status, hypertension, cardiovascular disease, and diabetes.


	Table S5. Associations between serum PFCs and systemic inﬂammatory biomarkers in the population with asthma, NHANES 2007–2012

	Polyfluoroalkyl 
chemicals
	
	Continuous
	
	Q2
	
	Q3
	
	Q4
	
	p-trend

	
	
	β (95% CI)
	
	β (95% CI)
	
	β (95% CI)
	
	β (95% CI)
	
	

	Total PFCs
	CRP
	0.00 (-0.00, 0.00)
	
	-0.02 (-0.33, 0.29)
	
	-0.20 (-0.51, 0.12)
	
	0.02 (-0.32, 0.37)
	
	0.7544

	
	WBC
	0.00 (-0.00, 0.01)
	
	0.07 (-0.54, 0.69)
	
	0.07 (-0.61, 0.75)
	
	0.36 (-0.37, 1.09)
	
	0.3890

	
	EOS
	0.00 (-0.00, 0.00)
	
	0.01 (-0.05, 0.06)
	
	0.02 (-0.03, 0.08)
	
	-0.01 (-0.07, 0.06)
	
	0.9133

	
	NEU
	-0.00 (-0.01, 0.01)
	
	0.04 (-0.46, 0.54)
	
	-0.22 (-0.76, 0.33)
	
	0.06 (-0.53, 0.65)
	
	0.8780

	PFOA 
	CRP
	-0.00 (-0.02, 0.01)
	
	-0.08 (-0.40, 0.24)
	
	-0.03 (-0.36, 0.31)
	
	0.07 (-0.28, 0.43)
	
	0.5243

	
	WBC
	-0.01 (-0.04, 0.03)
	
	-0.01 (-0.62, 0.60)
	
	0.43 (-0.25, 1.12)
	
	0.60 (-0.12, 1.33)
	
	0.0591

	
	EOS
	-0.00 (-0.00, 0.00)
	
	-0.01 (-0.06, 0.04)
	
	-0.00 (-0.06, 0.06)
	
	0.00 (-0.06, 0.06)
	
	0.9112

	
	NEU
	-0.02 (-0.04, 0.01)
	
	0.06 (-0.44, 0.55)
	
	0.38 (-0.17, 0.93)
	
	0.26 (-0.32, 0.85)
	
	0.2234

	PFOS 
	CRP
	0.00 (-0.00, 0.01)
	
	0.14 (-0.16, 0.45)
	
	-0.18 (-0.49, 0.14)
	
	0.07 (-0.27, 0.40)
	
	0.8060

	
	WBC
	0.01 (-0.01, 0.02)
	
	0.31 (-0.33, 0.94)
	
	-0.06 (-0.74, 0.61)
	
	0.42 (-0.32, 1.16)
	
	0.4716

	
	EOS
	0.00 (-0.00, 0.00)
	
	-0.02 (-0.08, 0.03)
	
	0.03 (-0.03, 0.08)
	
	-0.01 (-0.08, 0.05)
	
	0.8887

	
	NEU
	-0.00 (-0.01, 0.01)
	
	0.34 (-0.17, 0.84)
	
	-0.39 (-0.93, 0.16)
	
	0.14 (-0.46, 0.74)
	
	0.7294

	PFHxS 
	CRP
	-0.01 (-0.03, 0.02)
	
	-0.31 (-0.61, -0.02)
	
	-0.06 (-0.41, 0.29)
	
	-0.28 (-0.61, 0.04)
	
	0.3162

	
	WBC
	0.04 (-0.03, 0.10)
	
	0.17 (-0.45, 0.80)
	
	0.12 (-0.61, 0.86)
	
	0.22 (-0.48, 0.92)
	
	0.5883

	
	EOS
	0.00 (-0.01, 0.01)
	
	0.01 (-0.04, 0.06)
	
	-0.01 (-0.07, 0.06)
	
	-0.02 (-0.08, 0.04)
	
	0.4117

	
	NEU
	0.01 (-0.05, 0.06)
	
	-0.01 (-0.52, 0.50)
	
	-0.03 (-0.62, 0.57)
	
	-0.09 (-0.66, 0.48)
	
	0.7493

	PFDE 
	CRP
	0.10 (-0.18, 0.38)
	
	-0.07 (-0.38, 0.25)
	
	0.02 (-0.27, 0.31)
	
	0.15 (-0.16, 0.46)
	
	0.2925

	
	WBC
	-0.02 (-0.69, 0.64)
	
	-0.13 (-0.75, 0.50)
	
	0.08 (-0.57, 0.73)
	
	-0.09 (-0.80, 0.61)
	
	0.9793

	
	EOS
	0.06 (0.00, 0.11)
	
	0.00 (-0.05, 0.05)
	
	-0.00 (-0.06, 0.06)
	
	-0.00 (-0.06, 0.06)
	
	0.8984

	
	NEU
	-0.25 (-0.78, 0.28)
	
	-0.20 (-0.70, 0.30)
	
	0.10 (-0.42, 0.62)
	
	-0.44 (-1.00, 0.12)
	
	0.3242

	PFNA 
	CRP
	-0.01 (-0.08, 0.06)
	
	-0.17 (-0.49, 0.15)
	
	-0.08 (-0.40, 0.24)
	
	-0.04 (-0.36, 0.28)
	
	0.9453

	
	WBC
	0.01 (-0.04, 0.06)
	
	0.14 (-0.49, 0.77)
	
	0.23 (-0.44, 0.90)
	
	0.40 (-0.30, 1.09)
	
	0.2483

	
	EOS
	-0.00 (-0.01, 0.00)
	
	0.00 (-0.05, 0.06)
	
	0.00 (-0.05, 0.06)
	
	-0.02 (-0.07, 0.04)
	
	0.6505

	
	NEU
	-0.00 (-0.04, 0.04)
	
	0.09 (-0.42, 0.60)
	
	0.07 (-0.47, 0.60)
	
	0.02 (-0.53, 0.58)
	
	0.9444

	EPAH 
	CRP
	0.91 (-1.66, 3.47)
	
	-0.08 (-0.64, 0.47)
	
	NA
	
	NA
	
	0.7687

	
	WBC
	4.40 (-0.31, 9.11)
	
	0.24 (-1.09, 1.57)
	
	NA
	
	NA
	
	0.7256

	
	EOS
	0.12 (-0.29, 0.52)
	
	-0.02 (-0.14, 0.09)
	
	NA
	
	NA
	
	0.6797

	
	NEU
	3.64 (-0.16, 7.43)
	
	0.35 (-0.72, 1.42)
	
	NA
	
	NA
	
	0.5196

	MPAH 
	CRP
	-0.05 (-0.23, 0.13)
	
	-0.02 (-0.25, 0.21)
	
	NA
	
	NA
	
	0.8605

	
	WBC
	-0.30 (-0.74, 0.14)
	
	0.04 (-0.42, 0.51)
	
	NA
	
	NA
	
	0.8570

	
	EOS
	0.01 (-0.03, 0.05)
	
	0.00 (-0.04, 0.04)
	
	NA
	
	NA
	
	0.8636

	
	NEU
	-0.27 (-0.62, 0.08)
	
	0.02 (-0.35, 0.40)
	
	NA
	
	NA
	
	0.8990

	PFBS 
	CRP
	26.13 (-24.72, 76.97)
	
	0.78 (-0.74, 2.31)
	
	NA
	
	NA
	
	0.3121

	
	WBC
	3.91 (-127.0, 134.82)
	
	0.12 (-3.81, 4.04)
	
	NA
	
	NA
	
	0.9532

	
	EOS
	0.25 (-10.99, 11.48)
	
	0.01 (-0.33, 0.34)
	
	NA
	
	NA
	
	0.9656

	
	NEU
	45.01 (-60.02, 150.04)
	
	1.35 (-1.80, 4.50)
	
	NA
	
	NA
	
	0.3996

	PFHP 
	CRP
	0.24 (-0.58, 1.06)
	
	-0.23 (-1.01, 0.55)
	
	NA
	
	NA
	
	0.5667

	
	WBC
	2.27 (0.38, 4.16)
	
	0.46 (-1.53, 2.45)
	
	NA
	
	NA
	
	0.6510

	
	EOS
	0.11 (-0.05, 0.27)
	
	0.03 (-0.14, 0.20)
	
	NA
	
	NA
	
	0.7111

	
	NEU
	1.64 (0.12, 3.17)
	
	0.84 (-0.76, 2.43)
	
	NA
	
	NA
	
	0.3041

	PFSA 
	CRP
	. (., .)
	
	. (., .)
	
	NA
	
	NA
	
	.

	
	WBC
	-35.16 (-133.3, 63.01)
	
	-1.41 (-5.33, 2.52)
	
	NA
	
	NA
	
	0.4814

	
	EOS
	-0.47 (-8.90, 7.96)
	
	-0.02 (-0.36, 0.32)
	
	NA
	
	NA
	
	0.9128

	
	NEU
	-37.86 (-116.7, 40.94)
	
	-1.51 (-4.67, 1.64)
	
	NA
	
	NA
	
	0.3451

	PFUA 
	CRP
	-0.15 (-0.42, 0.12)
	
	-0.14 (-0.36, 0.08)
	
	NA
	
	NA
	
	0.2025

	
	WBC
	0.18 (-0.37, 0.74)
	
	-0.29 (-0.78, 0.19)
	
	NA
	
	NA
	
	0.2388

	
	EOS
	0.04 (-0.01, 0.08)
	
	0.02 (-0.02, 0.06)
	
	NA
	
	NA
	
	0.3787

	
	NEU
	-0.33 (-0.78, 0.11)
	
	-0.32 (-0.72, 0.07)
	
	NA
	
	NA
	
	0.1035

	PFDO 
	CRP
	0.43 (-1.19, 2.05)
	
	-0.07 (-0.69, 0.55)
	
	NA
	
	NA
	
	0.8316

	
	WBC
	4.96 (1.30, 8.62)
	
	0.45 (-1.05, 1.94)
	
	NA
	
	NA
	
	0.5577

	
	EOS
	0.40 (0.08, 0.71)
	
	0.21 (0.09, 0.34)
	
	NA
	
	NA
	
	0.0010

	
	NEU
	2.21 (-0.76, 5.18)
	
	-0.25 (-1.45, 0.95)
	
	NA
	
	NA
	
	0.6828


Notes: CI, confidence interval; β, effect sizes. NA, not applicable. CRP, C-reactive protein (mg/dL); WBC, white blood cells (1000 cell/uL); NEU, neutrophils (1000 cell/uL); EOS, eosinophils (1000 cell/uL); NHANES, National Health and Nutrition Examination Survey. All models adjusted for age, gender, race/ethnicity, body mass index (BMI), poverty income ratio (PIR), health insurance, education levels, and sedentary activity, smoking status, hypertension, cardiovascular disease, and diabetes.

	Table S6. Associations of serum PFCs with CB and respiratory symptoms, NHANES 2007–2012

	Polyfluoroalkyl chemicals
	CB
	Chronic cough
	Coughing phlegm
	Wheezing
	Shortness of breath

	
	β (95% CI)
	p-Value
	β (95% CI)
	p-Value
	β (95% CI)
	p-Value
	β (95% CI)
	p-Value
	β (95% CI)
	p-Value

	
	
	0.7026
	
	0.239
	
	0.7262
	
	0.9817
	
	0.8657

	Total PFCs
	1.00 (0.99, 1.01)
	
	1.00 (0.99, 1.00)
	
	1.00 (0.99, 1.01)
	
	1.00 (0.99, 1.01)
	
	1.00 (1.00, 1.00)
	

	
	
	0.6554
	
	0.9899
	
	0.2913
	
	0.6358
	
	0.3502

	PFOA 
	0.97 (0.91, 1.03)
	
	0.99 (0.95, 1.04)
	
	0.97 (0.91, 1.02)
	
	0.98 (0.94, 1.03)
	
	1.01 (0.99, 1.04)
	

	
	
	0.5059
	
	0.1461
	
	0.8607
	
	0.8806
	
	0.8777

	PFOS 
	1.00 (0.99, 1.01)
	
	0.99 (0.98, 1.00)
	
	1.00 (0.99, 1.01)
	
	1.00 (0.99, 1.01)
	
	1.00 (0.99, 1.01)
	

	
	
	0.5908
	
	0.4052
	
	0.8974
	
	0.5865
	
	0.5396

	PFHxS 
	0.97 (0.90, 1.05)
	
	1.02 (0.97, 1.07)
	
	1.00 (0.95, 1.06)
	
	1.01 (0.97, 1.06)
	
	0.99 (0.96, 1.02)
	

	
	
	0.5911
	
	0.2063
	
	0.3215
	
	0.2404
	
	0.1949

	PFDE 
	0.90 (0.61, 1.34)
	
	0.87 (0.64, 1.19)
	
	1.06 (0.94, 1.20)
	
	0.87 (0.66, 1.16)
	
	0.89 (0.74, 1.08)
	

	
	
	0.8576
	
	0.3596
	
	0.2372
	
	0.3025
	
	0.5339

	PFNA 
	1.01 (0.92, 1.10)
	
	0.93 (0.82, 1.05)
	
	0.89 (0.77, 1.02)
	
	0.93 (0.84, 1.03)
	
	0.99 (0.93, 1.04)
	

	
	
	0.6134
	
	0.9092
	
	0.7864
	
	0.7696
	
	0.866

	EPAH 
	1.59 (0.18, 14.03)
	
	1.09 (0.16, 7.50)
	
	1.37 (0.18, 10.39)
	
	1.26 (0.22, 7.33)
	
	0.85 (0.22, 3.20)
	

	
	
	0.5327
	
	0.2877
	
	0.9542
	
	0.2221
	
	0.1048

	MPAH 
	0.85 (0.58, 1.25)
	
	1.07 (0.84, 1.37)
	
	0.96 (0.72, 1.27)
	
	1.13 (0.89, 1.42)
	
	1.13 (0.95, 1.35)
	

	
	
	0.0221
	
	0.4969
	
	0.6612
	
	0.2487
	
	0.3532

	PFBS 
	16.32 (0.14, 1894.8)
	
	0.00 (0.00, 8706.7)
	
	0.01 (0.00, 15738)
	
	11.12 (0.11, 1151.5)
	
	4.31 (0.04, 416.74)
	

	
	
	0.0191
	
	0.0448
	
	0.0289
	
	0.2259
	
	0.1948

	PFHP 
	3.65 (1.20, 11.05)
	
	2.59 (0.98, 6.85)
	
	3.18 (1.14, 8.82)
	
	1.68 (0.67, 4.23)
	
	1.52 (0.75, 3.07)
	

	
	
	0.6766
	
	0.0157
	
	0.0039
	
	0.7976
	
	0.3251

	PFSA 
	0.00 
(0.00, < 0.0001)
	
	509.57 (0.01, >999)
	
	2026.6 (0.01, >999)
	
	4.45 
(0.00, 35040)
	
	28.80 
(0.04, 22650)
	

	
	
	0.747
	
	0.1677
	
	0.371
	
	0.2296
	
	0.1167

	PFUA 
	0.98 (0.71, 1.37)
	
	0.85 (0.59, 1.21)
	
	0.91 (0.69, 1.21)
	
	0.90 (0.68, 1.18)
	
	0.86 (0.70, 1.06)
	

	
	
	0.3982
	
	0.4319
	
	0.0018
	
	0.5503
	
	0.8451

	PFDO 
	1.92 (0.52, 7.06)
	
	1.45 (0.51, 4.17)
	
	3.04 (1.20, 7.69)
	
	1.38 (0.52, 3.69)
	
	1.09 (0.45, 2.67)
	


Notes: CI, confidence interval; β, effect sizes. CB, chronic bronchitis; NHANES, National Health and Nutrition Examination Survey. All models adjusted for age, gender, race/ethnicity, body mass index (BMI), poverty income ratio (PIR), health insurance, education levels, and sedentary activity, smoking status, hypertension, cardiovascular disease, and diabetes.


