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S1. Sample preparation and OPFRs analysis
Compounds and chemicals
The following OPFR standards were obtained from AccuStandard (New Haven, CT, USA): TBP (Tributyl phosphate), TBP-d27, TCEP (Tris (2-chloroethyl) phosphate), TCIPP (tris (2-phosphate Tris (1-chloro-2-propyl) phosphate), TCP (Tricresyl phosphate), TDCIPP (tris (1,3-dichloro-2-propyl) phosphate), TEHP, (Tris (2-Ethylhexyl) phosphate), TEP (Triethyl phosphate), TPHP (triphenyl phosphate Triphenyl phosphate), TBOEP (Tris (2-butoxyethyl) phosphate,), and 2-ethylhexyl-diphenyl phosphate (EHDPP). TiBP was obtained from Toronto Research Chemicals. Experimental solvents such as methanol (LC grade, 99.9%), acetone (LC grade, 99.8%), n-hexane (LC grade, 99.9%), and toluene (GC grade, 99.9%) were acquired from MERCK, whereas ethyl acetate (GC grade, 99.5%) was obtained from Duksan Pure Chemicals (Ansan, South Korea). The purity of carrier gas (helium) was 99.999% for GC analysis. The working solution (1 and 100 μg/mL) and stock solutions (> 1000 μg/mL) of 11 native OPFRs were prepared in methanol. In addition, the TBP-d27, which made ready a standard solution (100 μg/mL) for batch analysis, was applied as an internal quantitation standard. All analytical standards (OPFRs)  in amber borosilicate glass vials were frozen at 20 oC.

Sample extraction
[bookmark: _Hlk99577680][bookmark: _Hlk99578221][bookmark: _Hlk99578260][bookmark: _Hlk99578269][bookmark: _Hlk99578210]Sample extractions of the OPFRs measured in this study have been reported in Chen et al. (2021). The analytical procedures of the air and dust samples for the OPFR compounds are briefly described here. The XAD-2 sorbent was extracted by using 4 mL solvent mixture of toluene/acetone (9: 1, v/v), spiked with 100 ng of internal standard, and followed by ultrasonication for 15 min. After two cycles of extractions, the pooled extract was concentrated using nitrogen drying, and then redissolved in 1 mL ethyl acetate. 50 mg of indoor dust samples were weighed into a 15 ml cleaned glass tube, then 4 mL of n-hexane/acetone (3: 1, v/v) and the internal standard mixture were added to the samples. Dust samples was leaved for 15 mins and the ultrasonication was conducted to extract for 15 mins, then centrifuging for 10 min at 2400 rpm. After that, the supernatant was collected; this process was repeated two times. Before analysis, all samples were concentrated to near dryness by nitrogen, dissolved in 1000 μL ethyl acetate, and spiked with 100 ng of internal standard.

Instrument analysis 
[bookmark: _Hlk99578429]All samples were analyzed using a gas chromatography combined with a mass spectrometer (GC-MS, Agilent 7890A) accoutred with a DB-5MS column (60 m x 0.25 mm (inner diameter) × 0.25 μm). Samples were injected in spitless mode; 1 μL of the sample at 290 ℃, with helium (purity > 99.9%) as carrier gas at 1 mL/min. The instrument temperature program was set at 80 ℃ with a 2-min hold, then increased at 15 ℃ per min to 300 ℃, and maintained for 10 min. The electron energy was set to 70 eV. The temperature of ion source in the MS was set to 280 ℃, and the OPFR target compounds were qualitatively and quantitatively analyzed using the selective ion monitoring (SIM) mode with a dwell time of 30 ms (Table S4).

Statistical Analysis
All statistical analyses (Descriptive analysis, Spearman’s Correlation, Principal Component Analysis, and Multiple regression) were performed based on the use of SPSS (version 17.0, IBM SPSS Inc, Chicago, IL) for analytes based on OPFR data from 60 residential households. Spearman’s correlation test was applied to explore the associations between the concentration of OPFRs in indoor air and dust and characteristic factors (e.g., building surface area, bed size, indoor temperature, and humidity). Statistical significance was set at P < 0.05. Principal component analysis (PCA) has been widely used to clarify the contamination patterns of OPFRs in dust and air samples in all spaces. Multiple regression was used to adjust the interference factors (such as indoor temperature, indoor humidity, and living habits) and model the relationship between the concentration of OPFRs in indoor air and house dust and the number of furniture, equipment, and appliances in households. 


Table S1. The description of characteristics of 60 children’s household in Tainan from 2018 to 2020
	[bookmark: _Toc36041427][bookmark: _Toc36835300][bookmark: _Toc47000151] Items
	Household

	Area of the house (m2)
	125.17 ± 2.27

	Age of house (years)
	13.92 ± 13.68

	Years since renovation
	4.53 ± 2.88

	Indoor temperature (℃)
	27.03 ± 3.10

	Indoor relative humidity (%)
	66.10 ± 5.98

	Indoor CO2 (ppm)
	359.92 ± 261.44

	Renovation
	17 (28%)

	Sampling times
	First visits
	60

	
	Second visits
	25

	Building type
	House
	40 (67%)

	
	Apartment
	20 (33%)

	Building location
	Urban
	38 (63%)

	
	Suburbs
	22 (37%)

	Sampling season
	Warm (Apr. to Sep.)
	39 (40%)

	
	Cold (Oct. to Mar.)
	46 (54%)





Table S2. The description of characteristics of primary and secondary activities space (cont.)
	 Items
	Primary activity space (n = 60)
	Secondary activity space (n = 58)

	Size of room (m2) 
	16.09 ± 6.88
	24.23 ± 11.56

	Wall mold (yes [%]) 
	6 (10%)
	7 (14%)

	Material surface area (m2, GM±GSD)
	Wooden
	[bookmark: _Hlk101038604]50.68 ± 1.43
	[bookmark: _Hlk101038794]41.74 ± 1.88

	
	Plastic 
	4.66 ± 3.00
	[bookmark: _Hlk101038806]2.76 ± 3.36

	
	Foam 
	5.98 ± 1.56
	[bookmark: _Hlk101038819]5.09 ± 1.94

	
	Textile
	8.17 ± 1.58
	[bookmark: _Hlk101038828]7.13 ±1.33

	Materials of floor
	Plastic (PVC)
	14 (23%)
	8 (14%)

	
	Wooden
	12 (20%)
	5 (9%)

	
	Marble
	6 (10%)
	13 (22%)

	
	Tile
	28 (47%)
	32 (55%)

	
	OPFRs applications
	26 (43%)
	13 (22%)

	
	Non-OPFRs applications
	34 (57%)
	45 (78%)

	Materials of ceiling
	Painted concrete
	47 (78%)
	41 (71%)

	
	Patinted wooden board
	2 (3%)
	2 (3%)

	
	Wooden
	5 (9%)
	7 (12%)

	
	Calcium silicate
	2 (3%)
	5 (9%)

	
	Wallpaper
	3 (5%)
	3 (5%)

	
	OPFRs applications
	60 (100%)
	58 (100%)

	 
	Non-OPFRs applications
	0 (0%)
	0 (0%)

	Materials of wall
	Painted concrete
	48 (80%)
	48 (83%)

	
	Patinted wooden board
	2 (3%)
	3 (5%)

	
	Wooden
	4 (7%)
	1 (2%)

	
	Wallpaper
	6 (10%)
	6 (10%)

	
	OPFRs applications
	60 (100%)
	58 (100%)

	 
	Non-OPFRs applications
	0 (0%)
	0 (0%)

	Materials of door
	Wooden
	56 (93%)
	22 (38%)

	
	Plastic
	2 (3%)
	0 (0%)

	
	Metal
	2 (3%)
	31 (53%)

	
	Glass
	0 (0%)
	5 (9%)

	
	OPFRs applications
	56 (93%)
	22 (38%)

	 
	Non-OPFRs applications
	4 (7%)
	36 (62%)

	Material of window
	Wood
	1 (1%)
	-

	
	Aluminum
	85 (96%)
	-

	
	PVC
	3 (3%)
	-

	Material of table
	Wooden
	43 (72%)
	55 (95%)

	
	Plastic
	12 (20%)
	14 (24%)

	
	Marble
	0 (0%)
	3 (5%)

	
	Glass
	0 (0%)
	0 (0%)

	
	No table
	5 (8%)
	0 (0%)

	
	OPFRs applications
	55 (92%)
	58 (100%)

	 
	Non-OPFRs applications
	5 (8%)
	0 (0%)

	Material of cabinet 
	Wooden
	60 (100%)
	58 (100%)

	
	Plastic
	0 (0%)
	0 (0%)

	
	Metal
	0 (0%)
	0 (0%)

	
	Glass
	0 (0%)
	0 (0%)

	
	OPFRs applications
	60 (100%)
	58 (100%)

	 
	Non-OPFRs applications
	0 (0%)
	0 (0%)

	Material of mattress
	Spring/ Pocket spring
	38 (64%)
	3 (5%)

	
	Polyurethane foam
	3 (5%)
	0 (0%)

	
	Latex
	14 (23%)
	0 (0%)

	
	Other or unclear
	5 (8%)
	0 (0%)

	
	No mattress
	0 (0%)
	55 (95%)

	
	OPFRs applications
	17 (28%)
	0 (0%)

	 
	Non-OPFRs applications
	43 (72%)
	58 (100%)

	Material of curtain
	Polyester fiber
	49 (82%)
	38 (66%)

	
	Flax
	8 (13%)
	4 (7%)

	
	Plastic venetian blinds
	0 (0%)
	2 (3%)

	
	No curtain
	3 (5%)
	14 (24%)

	
	OPFRs applications
	49 (82%)
	40 (69%)

	 
	Non-OPFRs applications
	11 (18%)
	18 (31%)

	Number of possible contain OPFRs electrical products
	≤3
	16 (27%)
	11 (19%)

	
	3-5
	29 (48%)
	27 (47%)

	
	> 5
	15 (25%)
	20 (34%)

	Type of ventilation
	Air condition
	60 (100%)
	54 (93%)

	
	Fan
	59 (98%)
	55 (95%)

	
	Air purifier
	36 (60%)
	23 (40%)

	Floor cleaning frequency
	≤ 3 times/ week
	39 (65%)
	38 (66%)

	
	> 3 times/ week
	21 (35%)
	20 (34%)

	Furniture cleaning frequency
	< 1 time/ week
	29 (48%)
	35 (60%)

	
	> 1 time/ week
	31 (52%)
	23 (40%)

	Opening window frequency
	< 1 time/ week
	22 (26%)
	13 (16%)

	
	> 1 time/ week
	63 (74%)
	70 (84%)




Table S3. The demographical characteristics of children
	 Items
	Mean ± SD (range)

	Age (years old)
	[bookmark: _Hlk101040415]8.50 ± 1.93 (3-12)

	Height (cm)
	[bookmark: _Hlk101040840]128.57 ± 12.86 (100-158)

	Weight (kg)
	[bookmark: _Hlk101040834]28.13 ± 10.24 (13-63)

	BMI
	17.02 (13-25)

	Time of staying in home (hours/ day)
	All space
	14.67 ± 3.82 (9-24)

	
	Primary activity space
	9.45 ± 1.56 (7-14)

	
	Secondary activity space
	5.22 ± 3.60 (1-15)

	Active time in home
	Active 
	[bookmark: _Hlk101040899]5.35 ± 3.47 (1-15)

	
	Sleep
	[bookmark: _Hlk101040918]9.38 ± 1.43 (7-13)

	Gender
	Boys
	32 (53%)

	
	Girls
	28 (47%)

	Preschool age (3-<6 years)
	5 (8%)

	School age (6-12 years)
	55 (92%)


SD: standard deviation

Table S4. Analysis parameters of OPFRs by gas chromatography mass spectrometer
	Compounds
	Abbr.
	Retention times (min)
	Quantification ion (m/z)
	Confirmation ion (m/z)

	Triethyl phosphate
	TEP
	12.5
	99
	155

	Tri-iso-butyl phosphate
	TiBP
	21.4
	99
	57

	Tributyl phosphate
	TBP
	24.3
	99
	155

	Tris(2-chloroethyl) phosphate
	TCEP
	27.6
	63
	249

	Tris(chloroisopropyl) phosphate
	TCIPP
	28.5
	99
	125

	Tris(1,3-dichloro-2-propyl)phosphate
	TDCIPP
	38.0
	75
	77

	Triphenyl phosphate
	TPHP
	38.8
	99
	113

	Tris(2-butoxyethyl) phosphate
	TBOEP
	39.1
	57
	125

	2-ethylhexyldiphenyl phosphate
	EHDPP
	39.3
	251
	250

	Tris(2-ethylhexyl) phosphate
	TEHP
	39.4
	326
	77

	Tricresyl phosphate
	TCP
	42.4
	368
	367

	Tributyl phosphate-d27
	TBP-d27
	23.9
	103
	167





Table S5. The RfD values of the 11 OPFRs
	Compounds
	Target organ
	RfD
(mg/kg bw/day)
	NOAEL
(mg/kg bw/day)
	Reference
	Source

	[bookmark: _Toc36041383][bookmark: _Toc36835256][bookmark: _Toc36841808][bookmark: _Toc36929703][bookmark: _Toc36979182]Triethyl phosphate (TEP)
	Developmental toxicity
	1.25
	125
	(Bayer and Bayer 1995)
	[bookmark: _Toc36041386][bookmark: _Toc36835259][bookmark: _Toc36841811][bookmark: _Toc36929706][bookmark: _Toc36979185]ECHA

	Tributyl phosphate (TBP)
	Carcinogenic effects
	0.0024
	-
	(Pharmaco 1994)
	USEPA

	Tris (2-chloroethyl) phosphate (TCEP)
	Kidney relative weight
	0.007
	-
	(Burka et al. 1991)
	PPRTV (NCEA)

	Tris (chloroisopropyl) phosphate (TCIPP)
	Increased hepatocyte hypertrophy
	0.01
	-
	(WHO 1998)
	PPRTV, ORNL

	Tris (1,3-dichloro-2-propyl) phosphate (TDCIPP)
	Relative liver weight
	0.0015
	-
	(Kamata et al. 1989)
	(Van den Eede et al. 2011)

	Triphenyl phosphate (TPHP)
	Reproduction toxicity
	1.05
	105
	(Owens Jr et al. 2007)
	ECHA

	2-ethylhexyldiphenyl phosphate (EHDPP)
	Reproductive and neurological effects
	0.015
	-
	(ESIS 2000)
	(Poma et al. 2018)

	Tris (2-butoxyethyl) phosphate (TBOEP)
	Liver toxicity (gamma-glutamyl transferase and vacuolization)
	0.015
	-
	[bookmark: bbb0100](Monsanto, 1987)
	(Van den Eede et al. 2011)

	Tris (2-ethylhexyl) phosphate (TEHP)
	Lesions thyroid
	0.1
	-
	(Program 1984)
	PPRTV (NCEA)

	Tris (methyl-phenyl) phosphate (TMPP)
	Lesions in adrenal gland, ovary and liver
	0.0013
	13–15
	(NTP 1994)
	(Van den Eede et al. 2011)

	[bookmark: _Toc36041387][bookmark: _Toc36835260][bookmark: _Toc36841812][bookmark: _Toc36929707][bookmark: _Toc36979186]Tri-iso-butyl phosphate (TiBP)
	Changes in liver and kidney weight
	150
	-
	(USEPA 2019)
	-

	Trimethyl phosphate (TMP)
	Reduced body weight
	0.01
	-
	(Bomhard et al. 1997)
	PPRTV (NCEA)





Table S6. The comparison of OPFRs median concentrations in indoor household (including air and dust) detected in present research with previous research in other countries.
	Reference
	Country
	
	
	TEP
	TCEP
	TCIPP
	TDCIPP
	TPHP
	TBOEP

	Dust (µg/g) 

	Present study
	Taiwan1 (n = 60)
	0.20
	0.20
	0.99
	0.99
	0.90
	19.92

	
	Taiwan2 (n = 60)
	0.20
	0.20
	2.07
	0.99
	0.99
	19.39

	Kim et al. 2019
	USA (n = 54)
	0.04
	0.29
	0.95
	2.47
	1.63
	20.5

	Vykoukalova et al. 2017
	USA (n = 20)
	-
	1.44
	2.79
	3.68
	3.040
	-

	
	Canada (n = 23)
	-
	0.18
	1.47
	0.92
	2.350
	-

	
	Czech Repulic (n = 20)
	-
	0.16
	1.86
	0.18
	0.811
	-

	Tan et al. 2017
	China (n = 20)
	0.05
	0.41
	0.62
	3.23
	0.61
	0.40

	Brommer and Harrad 2015
	UK (n = 32)
	-
	0.81
	21.00
	0.71
	3.30
	-

	Mizouchi et al. 2015
	Japan (n = 10)
	-
	2.70
	1.70
	2.20
	0.82
	82.00

	Araki et al. 2014
	Japan: floor (n = 148)
Multi-surface (n = 120)
	-
-
	5.83
8.26
	8.69
25.81
	2.80
10.81
	4.50
11.54
	508.32
110.51

	Kim et al. 2013
	Philippines, Malate (n = 17)
	-
	0.03
	-
	-
	0.09
	-

	
	Payatas (n = 20)
	-
	0.02
	-
	-
	0.07
	-

	van den Eede et al. 2011
	Belgium (n = 33)
	-
	0.23
	1.38
	0.36
	0.50
			2.03

	Kanazawa et al. 2010
	Japan (n = 41)
	-
	7.50
	18.70
	4.00
	5.40
	-

	Air (ng/m3)

	Present study
	Taiwan1 (n = 60)
	19.27
	3.81
	283.70
	5.43
	3.63
	17.32

	
	Taiwan2 (n = 60)
	17.68
	3.65
	205.19
	5.41
	3.60
	14.00

	Kim et al. 2019
	USA (n = 54)
	7.22
	2.24
		17.30
	1.51
	1.95
	1.23

	He et al. 2018
	Australia (n = 40)
	-
	3.20
	16.00
	0.05
	0.10
	0.14

	Vykoukalova et al. 2017
	USA (n = 20)
	-
	6.81
	26.30
	0.37
	0.80
	-

	
	Canada (n = 23)
	-
	6.35
	73.60
	0.53
	0.72
	-

	
	Czech Repulic (n = 20)
	-
	2.96
	16.40
	0.31
	0.59
	-

	Zhou et al. 2017
	Germany (n = 7)
	0.24*
	1.21*
	4.15
	0.42*
	-
	-

	Bergh et al. 2011
	Swedish (n = 10)
	7.30
	4.80
	5.60
	-
	-
	-


Note: *: mean of OPFR concentration, 1: primary activity space, 2: secondary activity space




Table S7. Correlations between individual OPFR concentrations in indoor air-indoor air and house dust-house dust in primary activity space 
	 
	Indoor air

	 
	TEP
	TiBP
	TBP
	TCEP
	TCIPP
	TDCIPP
	TPHP
	TBOEP
	EHDPP
	TEHP
	TCP

	Indoor air
	TEP
	1.000
	
	
	
	
	
	
	
	
	
	

	
	TiBP
	0.441**
	1.000
	
	
	
	
	
	
	
	
	

	
	TBP
	0.195
	0.161
	1.000
	
	
	
	
	
	
	
	

	
	TCEP
	0.349**
	0.209
	0.469**
	1.000
	
	
	
	
	
	
	

	
	TCIPP
	0.204
	0.129
	-0.033
	0.116
	1.000
	
	
	
	
	
	

	
	TDCIPP
	0.171
	0.192
	0.593**
	0.609**
	0.017
	1.000
	
	
	
	
	

	
	TPHP
	0.237*
	0.195
	0.665**
	0.592**
	-0.079
	0.841**
	1.000
	
	
	
	

	
	TBOEP
	-0.129
	-0.192
	0.079
	0.247*
	0.335**
	0.129
	0.036
	1.000
	
	
	

	
	EHDPP
	0.231*
	0.221*
	0.658**
	0.586**
	-0.12
	0.830**
	0.953**
	-0.011
	1.000
	
	

	
	TEHP
	0.260*
	0.222*
	0.678**
	0.603**
	-0.082
	0.847**
	0.988**
	0.009
	0.964**
	1.000
	

	
	TCP
	0.188
	0.091
	0.525**
	0.498**
	0.037
	0.848**
	0.804**
	0.095
	0.822**
	0.811**
	1.000

	 
	 
	House dust

	House dust
	TEP
	1.000
	
	
	
	
	
	
	
	
	
	

	
	TiBP
	0.412**
	1.000
	
	
	
	
	
	
	
	
	

	
	TBP
	0.255*
	-0.034
	1.000
	
	
	
	
	
	
	
	

	
	TCEP
	0.124
	-0.099
	-0.044
	1.000
	
	
	
	
	
	
	

	
	TCIPP
	0.147
	0.131
	0.175
	0.103
	1.000
	
	
	
	
	
	

	
	TDCIPP
	0.259*
	0.093
	0.127
	0.240*
	0.116
	1.000
	
	
	
	
	

	
	TPHP
	-0.254*
	-0.251*
	0.057
	0.108
	0
	0.379**
	1.000
	
	
	
	

	
	TBOEP
	0.163
	-0.028
	0.165
	0.042
	0.258*
	0.179
	0.078
	1.000
	
	
	

	
	EHDPP
	-0.044
	-0.087
	-0.303
	0.001
	0.056
	-0.063
	0.085
	0.011
	1.000
	
	

	
	TEHP
	0.136
	0.134
	-0.048
	-0.008
	-0.005
	0.001
	0.022
	-0.06
	0.238*
	1.000
	

	
	TCP
	0.05
	-0.055
	0.245*
	-0.107
	0.049
	0.123
	0.212
	0.184
	-0.042
	0.039
	1.000


Spearman correlation coefficient, *: P < 0.05;**: P < 0.01, N = 85


Table S8. Correlations between individual OPFR concentrations in indoor air-indoor air and house dust-house dust in secondary activity space
	 
	Indoor air

	 
	TEP
	TiBP
	TBP
	TCEP
	TCIPP
	TDCIPP
	TPHP
	TBOEP
	EHDPP
	TEHP
	TCP

	Indoor air
	TEP
	1.000
	
	
	
	
	
	
	
	
	
	

	
	TiBP
	0.339**
	1.000
	
	
	
	
	
	
	
	
	

	
	TBP
	0.091
	0.322**
	1.000
	
	
	
	
	
	
	
	

	
	TCEP
	0.208
	0.219*
	0.669**
	1.000
	
	
	
	
	
	
	

	
	TCIPP
	0.312**
	-0.022
	-0.169
	0.096
	1.000
	
	
	
	
	
	

	
	TDCIPP
	0.115
	0.287**
	0.723**
	0.804**
	0.047
	1.000
	
	
	
	
	

	
	TPHP
	0.150
	0.392**
	0.818**
	0.723**
	-0.097
	0.825**
	1.000
	
	
	
	

	
	TBOEP
	-0.109
	-0.233*
	0.099
	0.300**
	0.346**
	0.237*
	0.047
	1.000
	
	
	

	
	EHDPP
	0.085
	0.352**
	0.717**
	0.612**
	0.002
	0.723**
	0.854**
	0.099
	1.000
	
	

	
	TEHP
	0.123
	0.399**
	0.808**
	0.696**
	-0.110
	0.800**
	0.980**
	0.003
	0.872**
	1.000
	

	
	TCP
	0.040
	0.272*
	0.649**
	0.613**
	-0.005
	0.799**
	0.833**
	0.141
	0.818**
	0.846**
	1.000

	 
	 
	House dust

	House dust
	TEP
	1.000
	
	
	
	
	
	
	
	
	
	

	
	TiBP
	0.438**
	1.000
	
	
	
	
	
	
	
	
	

	
	TBP
	0.319**
	0.300**
	1.000
	
	
	
	
	
	
	
	

	
	TCEP
	0.093
	0.034
	0.259*
	1.000
	
	
	
	
	
	
	

	
	TCIPP
	0.098
	0.073
	0.153
	0.169
	1.000
	
	
	
	
	
	

	
	TDCIPP
	0.329**
	0.241*
	0.093
	0.146
	0.514**
	1.000
	
	
	
	
	

	
	TPHP
	-0.051
	-0.303**
	0.057
	0.190
	0.221*
	0.194
	1.000
	
	
	
	

	
	TBOEP
	0.298**
	0.175
	0.291**
	0.183
	0.349**
	0.310**
	0.117
	1.000
	
	
	

	
	EHDPP
	0.052
	0.256*
	0.123
	0.042
	0.104
	0.245*
	0.048
	0.324**
	1.000
	
	

	
	TEHP
	0.312**
	0.329**
	0.147
	0.184
	0.036
	-0.007
	0.074
	0.123
	0.080
	1.000
	

	
	TCP
	0.270*
	-0.015
	0.219*
	-0.043
	0.040
	0.142
	0.246*
	0.279**
	0.030
	0.145
	1.000


[bookmark: _Hlk101030606]Spearman correlation coefficient, *: P < 0.05; **: P < 0.01, N = 83



Table S9. Spearman correlations (r-value) between individual OPFR concentrations in indoor air and dust
	Composition
	Total
	
	Primary activity space 
	
	Secondary activity space

	
	Indoor air-Dust
	
	Indoor air-Dust
	
	Indoor air-Dust

	TEP
	0.135
	
	0.135
	
	0.238*

	TiBP
	0.340**
	
	0.340**
	
	0.263*

	TBP
	0.129
	
	0.129
	
	0.033

	TCEP
	-0.004
	
	-0.004
	
	0.077

	TCIPP
	-0.065
	
	-0.065
	
	-0.084

	TDCIPP
	-0.033
	
	-0.033
	
	0.115

	TPHP
	-0.128
	
	-0.128
	
	-0.009

	TBOEP
	-0.010
	
	-0.010
	
	-0.239*

	EHDPP
	0.139
	
	0.139
	
	0.032

	TEHP
	0.078
	
	0.078
	
	0.070

	TCP
	0.011
	
	0.011
	
	0.090


Spearman correlation coefficient, *: P < 0.05; **: P < 0.01



Table S10. Comparison of OPFRs concentrations in indoor air and house dust with seasonal variation in primary activity space in paired households
	Matrix 
	Compound
	Season

	
	
	Warm 
	Cold 
	P-value

	Indoor air 
	TEP
	32.63 ± 3.94a
	26.37 ± 4.38
	0.581

	
	TiBP
	26.76 ± 2.97
	21.30 ± 4.31
	0.339

	
	TBP
	6.05 ± 2.44
	5.36 ± 2.30
	0.989

	
	TCEP
	9.55 ± 3.37
	3.84 ± 1.16
	0.032*

	
	TCIPP
	332.64 ± 3.17
	233.32 ± 3.70
	0.201

	
	TDCIPP
	11.39 ± 3.87
	5.66 ± 1.16
	0.201

	
	TPHP
	5.61 ± 3.87
	3.84 ± 1.16
	0.946

	
	TBOEP
	50.61 ± 3.93
	10.40 ± 2.51
	0.001**

	
	EHDPP
	4.15 ± 1.52
	3.84 ± 1.16
	0.726

	
	TEHP
	4.00 ± 1.29
	3.84 ± 1.16
	0.925

	
	TCP
	5.75 ± 1.17
	5.57 ± 1.19
	0.936

	
	Σ11OPFRs
	698.81 ± 2.15
	545.69 ± 2.56
	0.166

	House dust 
	TEP
	0.26 ± 1.90
	0.30 ± 2.01
	0.866

	
	TiBP
	0.21 ± 2.09
	0.29 ± 1.37
	0.045*

	
	TBP
	0.20 ± 1.00
	0.20 ± 1.00
	1.000

	
	TCEP
	0.23 ± 1.80
	0.28 ± 1.68
	0.054#

	
	TCIPP
	0.85 ± 3.23
	2.28 ± 2.53
	0.052#

	
	TDCIPP
	0.94 ± 3.97
	1.15 ± 3.80
	0.824

	
	TPHP
	1.27 ± 4.16
	0.94 ± 3.52
	0.492

	
	TBOEP
	19.75 ± 2.48
	21.18 ± 2.50
	0.861

	
	EHDPP
	0.24 ± 1.37
	0.21 ± 1.69
	0.357

	
	TEHP
	0.23 ± 3.33
	0.34 ± 1.54
	0.089#

	
	TCP
	0.31 ± 1.38
	0.33 ± 1.27
	0.314

	
	Σ11OPFRs
	31.22 ± 2.35
	32.78 ± 2.30
	0.819


Wilcoxon sign rank test, #P<0.1; *: P < 0.05, **: P < 0.01, a: GM ± GSD, Warm season (April to September), Cold season (October to March), N = 5


Table S11. Comparison of OPFRs concentrations in indoor air and house dust with seasonal variation in secondary activity space in paired households
	Matrix 
	Compound
	Season

	
	
	Warm 
	Cold 
	P-value

	Indoor air 
	TEP
	30.54 ± 4.36a
	16.82 ± 3.21
	0.443

	
	TiBP
	25.37 ± 3.30
	15.78 ± 2.61
	0.382

	
	TBP
	6.05 ± 2.04
	4.11 ± 2.05
	0.375

	
	TCEP
	7.34 ± 2.50 
	3.84 ± 1.10
	0.006**

	
	TCIPP
	260.50 ± 2.45
	197.68 ± 4.96
	0.545

	
	TDCIPP
	11.43 ± 3.48 
	5.40 ± 1.14
	0.015*

	
	TPHP
	5.53 ± 3.15
	3.60 ± 1.10
	0.221

	
	TBOEP
	37.52 ± 4.62
	10.93 ± 2.14
	<0.001**

	
	EHDPP
	4.97 ± 1.83
	3.60 ± 1.10
	0.085#

	
	TEHP
	3.96 ± 1.24
	3.60 ± 1.10
	0.339

	
	TCP
	5.85 ± 1.24
	5.31 ± 1.15
	0.211

	
	Σ11OPFRs
	612.60 ± 1.93
	339.09 ± 2.39
	0.016*

	House dust
	TEP
	0.37 ± 2.33
	0.27 ± 2.26
	0.553

	
	TiBP
	0.31 ± 1.98
	0.23 ± 1.54
	0.169

	
	TBP
	0.21 ± 1.10
	0.20 ± 1.04
	0.276

	
	TCEP
	0.25 ± 1.68
	0.23 ± 1.68
	0.994

	
	TCIPP
	1.36 ± 2.98
	3.66 ± 2.80
	0.004**

	
	TDCIPP
	1.29 ± 3.77
	1.11 ± 3.39
	0.648

	
	TPHP
	0.94 ± 5.26
	1.26 ± 4.28 
	0.475

	
	TBOEP
	15.46 ± 2.25
	23.14 ± 1.82
	0.288

	
	EHDPP
	0.25 ± 2.03
	0.35 ± 2.52
	0.246

	
	TEHP
	0.27 ± 2.03
	0.32 ± 2.57
	0.953

	
	TCP
	0.34 ± 1.40
	0.35 ± 1.48 
	0.367

	
	Σ11OPFRs
	30.40 ± 2.27
	38.82 ± 2.04
	0.201


Wilcoxon sign rank test, #: P < 0.1; *: P < 0.05; **: P < 0.01, a: GM ± GSD, Warm season (April to September), Cold season (October to March), N = 50




Table S12. Children's exposure dose of OPFRs in households in different countries
	Country
	Compounds
	Inhalation of indoor air (ng/kg/day)
	
	Ingestion of house dust (ng/kg/day)
	
	Total exposure via inhalation and ingestion (ng/kg/day)
	References

	
	
	Mean
	MCS
P95
	
	Mean
	MCS
P95
	
	Mean
	MCS
P95
	

	This study
	Σ11OPFRs
	129.9
	360.5
	
	13.3
	351.5
	
	143.3
	711.9
	This study

	China
	Σ14OPFRs
	2.1
	5.2
	
	24.0
	70.0
	
	26.1
	75.2
	(Cao et al. 2019)

	America
	Σ14OPFRs
	47.7 
	149.0
	
	155.0
	390.0 
	
	202.2
	539.0
	(Kim et al. 2019)

	Australia
	Σ9OPFRs
	7.9a
	-
	
	1.2
	-
	
	9.1
	-
	(He et al. 2018)

	Norway
	Σ8OPFRs
	14
	-
	
	133
	-
	
	147
	-
	(Cequier et al. 2014)

	Nepal
	Σ8OPFRs
	3.7
	-
	
	3.2
	-
	
	7.0
	-
	(Yadav et al. 2017) 


a: median
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