Table S1. Description of primers and probes used in this study. 
	Primer/Probe
	Primer and probe sequence (5’ 3’)
	Target
	Reference

	Pig-2-Bac41F
	GCATGAATTTAGCTTGCTAAATTTGAT
	Hog-specific Bacteriodales
	Mieszkin, 2009

	Pig-2-Bac163Rm
	ACCTCATACGGTATTAATCCGC
	
	Heaney, 2015

	Pig-2-Bac113MGB
	(VIC)TCCACGGGATAGCC(NFQ-MGB)
	
	


Note: NFQ-MGB, nonfluorescent quencher group-minor groove binder.


Table S2. Household-level characteristics of environmental swabs among participating households with and without geocoded address information, North Carolina, 2017 – 2022. 
	 
	Overall
	Spatial Data Available
	No Spatial 
Data Available

	Households enrolled, n
	293
	251
	42

	Industrial livestock operation workers (ILO-W) households
	105
	75
	30

	Industrial livestock operation neighbor (ILO-N) households
	107
	97
	10

	Metro households
	81
	79
	2

	Households with ≥1 Pig-2-Bac DNA positive surface swab,
 n (%)
	88/293 (30)
	76/251 (30)
	12/42 (29)

	Households with ≥1 Pig-2-Bac DNA positive indoor surface swab, 
n (%)
	55/293 (19)
	49/251 (20)
	6/42 (14)

	Households with ≥1 Pig-2-Bac DNA positive outdoor surface swab, n (%)
	75/293 (26)
	66/251 (26) 
	9/42 (21)


Note: Metro = metropolitan area residents.


Table S3. Comparison of imputation choices in associations between distance, intensity, and study group assignment and change in log10 Pig-2-Bac DNA copy number per in2 on all surfaces, North Carolina, 2017-2022.
	
	Imputation 1 
(4.3 copies per sample)
	Imputation 2
 (2.15 copies per sample)
	Imputation 3 
(0.1 copies per sample)

	
	β (95% CI)
	β (95% CI)
	β (95% CI)

	Distance to nearest swine ILO in km (among all participants)
	-0.01 (-0.01, -0.006)
	-0.01 (-0.02, -0.01)
	-0.02 (-0.02, -0.01)

	Industrial livestock operation workers (ILO-W)
	-0.02 (-0.04, -0.005)
	-0.03 (-0.05, -0.01)
	-0.04 (0.07, -0.01)

	Industrial livestock operation neighbors (ILO-N)
	-0.02 (-0.06, 0.03)
	-0.02 (-0.07, 0.03)
	-0.03 (-0.10, 0.04)

	Metro residents
	-- 
	--
	--

	Swine production intensity (among all participants)
	0.21 (0.13, 0.29)
	0.23 (0.14, 0.32)
	0.33 (0.21, 0.46)

	Industrial livestock operation workers (ILO-W)
	0.68 (0.21, 1.14)
	0.74 (0.24, 1.25)
	1.05 (0.37, 1.72)

	Industrial livestock operation neighbors (ILO-N)
	0.16 (-0.23, 0.55)
	0.19 (-0.24, 0.62)
	0.30 (-0.29, 0.89)

	Metro residents
	--
	--
	--

	Study Group 
	
	
	

	Industrial livestock operation workers (ILO-W)
	0.31 (0.19, 0.42) 
	0.34 (0.21, 0.47)
	0.49 (0.30, 0.67)

	Industrial livestock operation neighbors (ILO-N)
	0.23 (0.12, 0.34) 
	0.26 (0.13, 0.37)
	0.36 (0.19, 0.53)

	Metro residents
	ref 
	ref
	ref


Note: ILO = industrial livestock operation CI = confidence interval. km = kilometers.





Table S4. Associations between distance and intensity of swine production (SPI) exposure among participants and odds of Pig-2-Bac DNA detection on any surfaces, North Carolina, 2017 – 2022.
	 
	N+/total (%)
	Distance to nearest swine CAFO in km
	Swine Production Intensity (SPI)

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

	Overall
	280/1238 (23)
	0.8 (0.7, 0.9)
	5.4 (2.8, 10.4)

	Industrial livestock operation workers (ILO-W)
	147/415 (35)
	0.8 (0.6, 1.1)
	13.1 (2.8, 60.2)

	With occupational swine exposure
	143/341 (42)
	0.8 (0.6, 1.1)
	10.4 (2.5, 43.4)

	Without occupational swine exposure
	4/74 (5)
	--
	--

	Industrial livestock operation neighbors (ILO-N)
	132/510 (26)
	0.9 (0.7, 1.1)
	2.2 (0.7, 7.2)

	Metro residents
	1/313 (1)
	-- 
	--


Note: km = kilometer. CAFO = concentrated animal feeding operation. Overall category includes the contribution of the Metro group. Models are adjusted for Study A (2017-2018) vs Study B (2021-2022).


Table S5. Associations between distance and intensity of swine production (SPI) exposure among participants and change in log10 Pig-2-Bac DNA copy number per square inch on all surfaces, North Carolina, 2017 – 2022.
	 
	GM (SD) Log10 Pig-2-Bac DNA copy number per in2
	Distance to nearest swine CAFO in km
	Swine Production Intensity (SPI)

	
	
	β (95% CI)
	β (95% CI)

	Overall
	0.57 (11.86)
	-0.01 (-0.01, -0.006)
	0.21 (0.13, 0.29)

	Industrial livestock operation workers (ILO-W)
	0.87 (15.63)
	-0.02 (-0.04, -0.005)
	0.68 (0.21, 1.14)

	With occupational swine exposure
	1.09 (18.61)
	-0.02 (-0.05, -0.003)
	0.72 (0.18, 1.26)

	Without occupational swine exposure
	0.38 (5.87)
	--
	--

	Industrial livestock operation neighbors (ILO-N)
	0.65 (15.40)
	-0.01 (-0.06, 0.03)
	0.16 (-0.23, 0.55)

	Metro residents
	0.23 (1.63)
	-- 
	--


Note: SD = standard deviation. GM = geometric mean. in = inches. km = kilometers. CAFO = concentrated animal feeding operation. Overall category includes the contribution of the Metro group. Models are adjusted for Study A (2017-2018) vs Study B (2021-2022).


Table S6. Swab-level characteristics of environmental swabs and concentrations of Pig-2-Bac DNA copy number per in2 among participating households by season, North Carolina, 2017 – 2022.
	
	Industrial livestock operation workers (ILO-W)
	Industrial livestock operation neighbors (ILO-N)
	Metro Residents
(Metro)

	Season
	N (%)
	Mean ± SD Pig-2-Bac DNA copy number per in2
	N+/total (%)
	Mean ± SD Pig-2-Bac DNA copy number per in2
	N+/total (%)
	Mean ± SD Pig-2-Bac DNA copy number per in2

	Winter
	134 (25)
	47.19 ± 194.8
	167 (30)
	22.43 ± 52.01
	10 (3)
	0.23 ± 0.08

	Spring
	256 (48)
	35.16 ± 103.1
	182 (33)
	163.91 ± 1515.8
	240 (75)
	0.24 ± 0.06

	Summer
	66 (12)
	4.94 ± 38.11
	90 (16)
	4.81 ± 23.67
	51 (16)
	2.71 ± 17.72

	Fall
	80 (15)
	43.92 ± 126.8
	118 (21)
	13.19 ± 48.54
	20 (6)
	0.26 ± 0.02

	Total 
	536
	
	557
	
	321
	



Note: SD = standard deviation. All values below the limit of detection were assigned a value of 0.27 Pig-2-Bac DNA copies per in2.



Table S7. Associations between distance and swine production intensity (SPI) exposure among participants and odds of Pig-2-Bac DNA detection on any surfaces adjusted for season of swab collection, North Carolina, 2017 – 2022.
	 
	N+/total (%)
	Distance to nearest swine CAFO in km
	Swine Production Intensity (SPI)

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

	Overall
	280/1238 (23)
	0.8 (0.7, 0.9)
	5.6 (3.1, 10.3)

	Industrial livestock operation workers (ILO-W)
	147/415 (35)
	0.8 (0.5, 1.2)
	12.9 (2.9, 58.7)

	Industrial livestock operation neighbors (ILO-N)
	132/510 (26)
	0.9 (0.7, 1.1)
	1.8 (0.7, 5.1)

	Metro residents
	1/313 (1)
	-- 
	--


Note: km = kilometer. CAFO = concentrated animal feeding operation. Overall category includes the contribution of the Metro group. Models are adjusted for Study A (2017-2018) vs Study B (2021-2022) and season.



Table S8. Associations between spatial characteristics among participants and odds of Pig-2-Bac DNA detection on any surfaces by study, North Carolina, 2017 – 2022.
	 
	N+/total (%)
	Distance to nearest swine CAFO in km
	Swine Production Intensity (SPI)

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

	Overall
	302/1414 (21)
	0.8 (0.7, 0.9)
	5.4 (2.8, 10.4)

	Study A (2017-2018)
	233/415 (56)
	0.8 (0.6, 1.0)
	2.6 (0.7, 9.7)

	Study B (2021-2022)
	69/999 (7)
	0.8 (0.7, 0.9)
	7.2 (3.0, 17.6)


 Note: in. = inches. km = kilometer. OR = odds ratio. CI = confidence interval. CAFO = concentrated animal feeding operation. The overall category includes all three groups, and the overall model is adjusted for Study A vs Study B.


Table S9. Associations between spatial characteristics among participants and change in log10 Pig-2-Bac DNA copy number per in2 on all surfaces by study, North Carolina, 2017 – 2022.
	 
	GM (SD) Log10 Pig-2-Bac DNA copy number per in2
	Distance to nearest swine CAFO in km
	Swine Production Intensity (SPI)

	
	
	β (95% CI)
	β (95% CI)

	Overall
	0.57 (11.86)
	-0.01 (-0.01, -0.01)
	0.21 (0.13, 0.29)

	Study A (2017-2018)
	1.86 (32.69)
	-0.21 (-0.41, -0.02)
	0.93 (-0.19, 2.05)

	Study B (2021-2022)
	0.35 (5.34)
	-0.01 (-0.01, -0.01)
	0.19 (0.11, 0.26)



Note: GM = geometric mean. SD = standard deviation. in. = inches. km = kilometers. CI = confidence interval. CAFO = concentrated animal feeding operation. The overall category includes all three groups, and the overall model is adjusted for Study A vs Study B.
	


Table S10. Household-level demographics of participants by study group, North Carolina, 2017 – 2022.
	
	Overall
(n = 293)
	ILO-W
(n = 105)
	ILO-N 
(n = 107)
	Metro 
(n = 81)

	
	n (%)
	n (%)
	n (%)
	n (%)

	Race or ethnicity
	
	
	
	

	White/Caucasian 
	7 (2)
	1 (1)
	1 (1)
	5 (6)

	Black/African-American 
	244 (83)
	86 (82)
	87 (82)
	71 (88)

	Hispanic 
	33 (11)
	13 (12)
	18 (17)
	2 (2)

	Asian-American 
	4 (1)
	0 (0)
	0 (0)
	2 (2)

	Other
	7 (2)
	5 (5)
	0 (0)
	1 ()

	Highest level of education completed
	
	
	
	

	Less than high school
	40 (14)
	20 (19)
	15 (14)
	5 (6)

	High school diploma or GED
	110 (38)
	51 (49)
	35 (33)
	24 (30)

	Trade or vocational school
	10 (3)
	3 (3)
	5 (5)
	2 (2)

	Some college
	57 (19)
	20 (19)
	23 (22)
	14 (17)

	College degree
	64 (22)
	9 (9)
	24 (23)
	31 (38)

	Post college education
	5 (2)
	1 (1)
	1 (1)
	3 (4)

	Other
	1 (0.01)
	1 (1)
	0 (0)
	0 (0)

	Refused to answer
	1 (0.01)
	0 (0)
	1 (1)
	0 (0)

	Missing
	5 (2)
	0 (0)
	2 (2)
	2 (2)

	Mean ± SD age of index participant, years
	42.3 (15.3)
	40.7 (12.6)
	46.1 (17.2)
	39.3 (15.1)

	Dates of Study	
	
	
	
	

	            2017 - 2018
	38
	18
	20
	0

	            2021 - 2022
	255
	87
	87
	81


Note: SD = standard deviation. Metro = metropolitan area residents.



	
	n (%)

	One or more people in household with occupational swine exposure
	75/105 (71)

	One or more people in occupational contact with chickens
	27/105 (26)

	One or more people in occupational contact with turkeys
	8/105 (8)

	Current industrial livestock operation occupation
	

	Industrial swine operation 
	59/105 (56)

	Industrial poultry operation
	19/105 (18)

	Swine processing plant 
	8/105 (8)

	Poultry processing plant
	11/105 (10)

	Animal rendering plant
	3/105 (3)

	ILO-W participant showers at work after shift 
	

	Never 
	72/101 (71)

	Sometimes 
	2/101 (2)

	Always 
	27/101 (27)

	ILO-W participant uses any PPE at work
	103/104 (99)

	ILO-W participant brings any PPE home
	48/74 (65)


Table S11. Occupational characteristics among the industrial livestock operation worker (ILO-W) study group, North Carolina, 2017 – 2022.



















Note: ILO-W = industrial livestock operation worker. PPE = personal protective equipment.






Table S12. Associations between odds of Pig-2-Bac DNA detection, change in log10 Pig-2-Bac DNA copy number per in2 and study group assignment, North Carolina, 2017 – 2022. 
	
	N+/total (%)
	OR (95% CI)
	GM (SD) Log10 Pig-2-Bac DNA copy number per in2
	β (95% CI)

	Industrial livestock operation workers (ILO-W)
	159/536 (30)
	40.1 (5.5, 292)
	0.87 (15.63)
	0.39 (0.19, 0.42)

	Industrial livestock operation neighbors (ILO-N)
	142/557 (25)
	31.2 (4.3, 228)
	0.65 (15.40)
	0.23 (0.12, 0.34)

	Metro residents
	1/321 (1)
	ref
	0.23 (1.63)
	ref



Note: OR = odds ratio. CI = confidence interval. ref = reference. GM = geometric mean. SD = standard deviation. Metro = metropolitan area residents Models are adjusted for Study A (2017-2018) vs Study B (2021-2022). All values below the limit of detection were assigned a value of 0.27 Pig-2-Bac DNA copies per in2.




Table S13. Associations between odds of Pig-2-Bac DNA detection and occupational swine exposure among the industrial livestock operation worker (ILO-W) study group by sampling location, North Carolina, 2017 – 2022.  
	  
	N+/total (%) 
	Odds of Pig-2-Bac DNA detection 

	  
	 
	Indoor 
	Outdoor 

	 
	 
	N+/total (%)
OR (95% CI) 
	N+/total (%)
OR (95% CI) 

	ILO-W with occupational swine exposure
	143/341 
(42) 
	66/215 (31)
8.3 (1.9, 35.2)
	85/205 (42)
3.4 (1.2, 9.7)

	ILO-W without occupational swine exposure
	4/74  
(5) 
	2/59 (3)
ref
	6/57 (11)
ref











Note. OR = odds ratio. ref = reference. Due to small sample sizes (cells for a two-by-two table had less than n = 5), models were not adjusted for Study A (2017-2018) vs Study B (2021-2022). 




Table S14. Associations between the change in log10 Pig-2-Bac DNA copy number per in2 and occupational swine exposure among the industrial livestock operation worker (ILO-W) study group by sampling location, North Carolina, 2017 – 2022.  
	  
	GM (SD) Pig-2-Bac DNA copy number per in2 
	Log10 Pig-2-Bac DNA copy number per in2 

	  
	 
	Indoor 
	Outdoor 

	 
	 
	β (95% CI) 
	β (95% CI) 

	ILO-W with occupational swine exposure
	1.62 (19.56) 
	0.33 (0.11, 0.56)
	0.30 (-0.04, 0.64)

	ILO-W without occupational swine exposure
	0.55 (8.41) 
	ref
	ref












Note. GM = geometric mean. SD = standard deviation. in = inches. ref = reference. Due to small sample sizes (cells for a two-by-two table had less than n = 5), models were not adjusted for Study A (2017-2018) vs Study B (2021-2022).  All values below the limit of detection were assigned a value of 0.27 Pig-2-Bac DNA copies per in2.








Table S15. Associations between occupational characteristics among ILO worker participants and odds of Pig-2-Bac DNA detection on indoor and outdoor surfaces, North Carolina, 2017 – 2022. 
	
	N (%)
	Overall
	Outdoor
	Indoor

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

	Occupational swine exposure
	75/105 (71)
	1.7 (0.6, 5.3)
	1.4 (0.4, 4.3)
	2.8 (0.6, 13.41

	Current Occupation
	
	
	
	

	Industrial swine operation
	59/105 (56)
	0.8 (0.3, 2.0)
	0.6 (0.2, 1.9)
	1.1 (0.3, 4.2)

	Industrial poultry operation
	19/105 (18)
	1.1 (0.3, 4.6)
	1.2 (0.3, 4.8)
	1.2 (0.2, 6.4)

	Hog Processing
	8/105 (8)
	1.4 (0.3, 7.5)
	1.8 (0.3, 9.8)
	0.9 (0.1, 7.5)

	Poultry Processing
	11/105 (10)
	0.9 (0.3, 3.2)
	1.1 (0.3, 3.9)
	0.6 (0.1, 5.1)

	Rendering
	3/105 (3)
	0.9 (0.1, 5.2)
	1.4 (0.2, 10.4)
	--

	PPE usage
	
	
	
	

	Wear any PPE at work
	103/104 (99)
	0.8 (0.1, 3.9)
	0.4 (0.1, 2.9)
	--

	Take home any PPE from work
	48/74 (65)
	1.7 (0.8, 3.4)
	1.8 (0.7, 4.4)
	1.5 (0.6, 3.5)


Note: ILO = industrial livestock operation. PPE = personal protective equipment. OR = odds ratio. CI = confidence interval. The overall category includes all three groups. Models are adjusted for Study A (2017-2018) vs Study B (2021-2022). The dashes indicate the model did not converge due to small sample size.

Table S16. Associations between occupational characteristics among ILO worker participants and change in log10 Pig-2-Bac DNA copy number per in2 on indoor and outdoor surfaces, North Carolina, 2017 – 2022.
	 
	GM (SD) Log10 Pig-2-Bac DNA copy number per in2
	Overall
	Outdoor
	Indoor

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

	Occupational swine exposure
	1.09 (18.61)
	0.06 (-0.17, 0.30)
	0.04 (-0.29, 0.37)
	0.07 (-0.14, 0.29)

	Current Occupation
	
	
	
	

	Industrial swine operation
	1.19 (19.81)
	-0.07 (-0.29, 0.16)
	-0.17 (-0.49, 0.14)
	0.02 (-0.22, 0.26)

	Industrial poultry operation
	0.47 (8.01)
	0.06 (-0.31, 0.43)
	0.08 (-0.38, 0.53)
	0.07 (-0.28, 0.42)

	Hog Processing
	0.51 (10.35)
	0.09 (-0.43, 0.62)
	0.27 (-0.50, 1.04)
	-0.09 (-0.40, 0.23)

	Poultry Processing
	0.50 (7.88)
	0.09 (-0.23, 0.40)
	0.07 (-0.35, 0.50)
	0.10 (-0.18, 0.38)

	Rendering
	0.33 (5.98)
	-0.10 (-0.46, 0.25)
	0.06 (-0.59, 0.71)
	-0.31 (-0.46, -0.16)

	PPE usage
	
	
	
	

	Wear any PPE at work
	0.88 (15.73)
	-0.04 (-0.53, 0.44)
	-0.35 (-1.31, 0.60)
	0.26 (0.14, 0.39)

	Take home any PPE from work
	0.66 (10.63)
	0.18 (-0.03, 0.39)
	0.24 (-0.05, 0.54)
	0.11 (-0.10, 0.33)


Note: GM = geometric mean. SD = standard deviation.  PPE = personal protective equipment. CI = confidence interval. The overall category includes all three groups. Models are adjusted for Study A (2017-2018) vs Study B (2021-2022). All values below the limit of detection were assigned a value of 0.27 Pig-2-Bac DNA copies per in2.


Table S17. Associations between the total number of swine concentrated animal feeding operations (CAFOs) within 5, 3 and 1 km residential proximity buffers and odds of Pig-2-Bac DNA detection on any surfaces, North Carolina, 2017 – 2022.
	 
	N+/total (%)
	Number of swine CAFOs in 5 km buffer
	Number of swine CAFOs in 3 km buffer
	Number of swine CAFOs in 1 km buffer

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

	Overall
	280/1238 (23)
	1.0 (1.0, 1.01)
	1.1 (1.0, 1.2)
	1.8 (1.3, 2.5)

	Industrial livestock operation workers (ILO-W)
	147/415 (35)
	1.0 (1.0, 1.1)
	1.2 (1.1, 1.3)
	1.8 (1.2, 2.9)

	Industrial livestock operation neighbors (ILO-N)
	132/510 (26)
	1.0 (1.0, 1.1)
	1.1 (1.0, 1.1)
	1.5 (1.1, 2.1)

	Metro residents
	1/313 
(1)
	-- 
	--
	--


Note: km = kilometer. OR = odds ratio. CI = confidence interval. The overall category includes all three groups and models are adjusted for Models are adjusted for Study A (2017-2018) vs Study B (2021-2022).


Table S18. Associations between the total number of swine concentrated animal feeding operations (CAFOs) within 1, 3 and 5 km residential proximity buffers and change in log10 Pig-2-Bac DNA copy number per in2 on any surfaces, North Carolina, 2017 – 2022.

	 
	GM (SD) Log10 Pig-2-Bac DNA copy number per in2
	Number of 
swine CAFOs in 
5 km buffer
	Number of 
swine CAFOs in 
3 km buffer
	Number of swine CAFOs in 1 km buffer

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

	Overall
	0.57 (11.86)
	0.01 (0.006, 0.02)
	0.04 (0.01, 0.06)
	0.21 (0.05, 0.38)

	Industrial livestock operation workers (ILO-W)
	0.87 (15.63)
	0.03 (0.01,0.04)
	0.07 (0.02, 0.12)
	0.22 (-0.02, 0.47)

	Industrial livestock operation neighbors (ILO-N)
	0.65 (15.40)
	0.01 (-0.003, 0.022)
	0.03 (0.0002, 0.05)
	0.17 (-0.03, 0.36)

	Metro residents
	0.23 (1.63)
	-- 
	--
	--


Note: km = kilometer. GM = geometric mean. SD = standard deviation. CI = confidence interval. The overall category includes all three groups. are adjusted for Study A (2017-2018) vs Study B (2021-2022).
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Figure S1. Depiction of surface sampling technique used in the study. Swabs were swiped across a standardized area in tight “S” patterns horizontally, and then repeated vertically.
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