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25 Figure S1. Score plot (A) and loading plot (B) from the principal component analysis (PCA) of 
26 the chemical compositions in indoor air and wristbands.
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27 Table S1. The minimum (Min) and maximum (Max) concentrations of target compounds in indoor air (pg/m3) 
28 and wristbands (ng/g wristband). 

Indoor air
(pg/m3)

Wristband 
(ng/g wristband)

Min Max Min Max
PBDEs

BDE-28 2.9 1400 0.025 130
BDE-47 6.9 1000 0.080 160
BDE-49 1.5 110 0.023 16
BDE-71 0.67 33 0.003 4.9
BDE-85 0.28 72 0.042 17
BDE-99 2.5 360 0.013 110
BDE-100 0.50 96 0.0084 28
BDE-119 0.09 42 0.017 23
BDE-153 1.4 15 0.035 18
BDE-154 0.39 89 0.031 9.5
BDE-183 1.3 33 0.0090 5.4
BDE-197 0.38 14 0.0040 2.2
BDE-207 0.17 9.5 0.0061 5.2
BDE-208 0.07 0.47 0.011 3.6
BDE-209 0.88 56 0.043 91

Σ16PBDEs 12 1700 0.76 310
OPFRs

TEP 260 7100 1.3 280
TCEP 410 41000 22 300
TCIPP 940 140000 50 2100

TDCIPP 380 13000 24 1700
EHDP 65 3800 5.0 570
TPHP 240 7800 3.9 3800
TMTP 130 1000 1.5 360

TDMPP 12 38 2.2 360
Σ8OPFRs 1500 150000 15 4200

nBFRs
pTBX 2.3 390 0.00069 0.50
PBBZ 0.26 160 0.0015 2.3
PBEB 0.25 410 0.0026 26
HBB 0.73 110 0.0020 1.1

EHTBB 6.5 690 8.1 680
TBE 0.00 0.00 0.014 3.0

BEHTBP 10 82 0.018 260
Syn-DP 0.34 9.6 0.0064 12
Anti-DP 0.74 8.5 0.0039 12
DBDPE 4.4 13 2.6 110

Σ10nBFRs 2.6 860 4.5 690
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32 Table S2. Parameters of the Spearman’s correlations (coefficients and p-values) between chemical 
33 concentrations in indoor air and wristbands. P-values for significant correlations are bolded (p < 0.05).

34

Coeff. p Coeff. p
OPFRs PBDEs

TCEP 0.23 0.024 BDE-28 0.17 0.091
TCIPP 0.34 0.001 BDE-47 0.25 0.014
EHDP 0.20 0.051 BDE-49 0.14 0.16
TPHP 0.002 0.98 BDE-66 0.28 0.005
Σ8OPFRs 0.10 0.31 BDE-99 0.19 0.066

nBFRs BDE-100 0.18 0.073
PBBZ 0.35 <0.001 Σ16PBDEs 0.26 0.010
PBEB 0.67 <0.001
HBB 0.12 0.29
EHTBB 0.33 <0.001
TBE 0.11 0.27
Σ10nBFRs 0.25 0.012
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40 Table S3. Correlation coefficients for the Spearman’s correlations between chemical concentrations in wristbands and housing characteristics. 

A B C D E F G H I J K L M N O
TCEP 0.081 0.061 -0.034 -.20* -0.021 -0.061 0.006 -0.083 0.039 -0.11 0.031 -0.025 0.10 0.12 -0.072
TCIPP -0.12 0.12 0.069 -0.11 0.024 0.14 -0.048 0.090 0.073 0.037 0.065 -0.10 0.083 0.05 -0.01
TDCIPP 0.009 0.04 0.11 -.23* 0.027 -0.10 -0.061 0.14 .21* 0.007 0.014 -0.05 0.085 0.039 0.037
EHDP 0.096 -0.007 0.051 -.25* -0.058 -0.15 0.005 -0.077 .25* -0.011 0.054 0.067 0.034 -0.029 0.06
TPHP 0.10 0.11 .29** -.30** 0.12 -0.081 -0.019 0.092 0.13 -0.075 0.15 0.18 0.014 0.15 0.057
BDE-47 -0.009 .24* 0.085 0.070 0.018 .23* 0.030 0.067 -0.048 0.18 0.036 -.22* -0.13 0.06 -0.14
BDE-99 -0.026 .28** 0.15 0.010 0.13 .21* 0.055 0.047 -0.052 .34** 0.017 -0.14 -0.12 -0.015 -0.13
BDE-209 0.14 -0.010 0.058 -0.069 0.028 0.076 -0.15 0.11 0.16 0.064 0.18 -0.074 -0.056 0.099 0.11
EHTBB 0.0030 .21* 0.030 -0.037 0.16 0.18 0.087 0.013 -0.03 0.098 -0.015 0.049 -0.067 0.038 -0.017
BEHTBP -0.017 .21* -0.079 0.16 0.091 0.028 0.15 -0.072 -0.20 -0.051 -0.098 0.058 -0.085 -0.006 -0.19

41 A, type of dwelling; B, age of dwelling; C, number of people living in the house; D, average age of adult residents; E-I, the types of flooring: carpet, 
42 hardwood, vinyl/linoleum, tile, and others;  J, estimated area of the house; K, hours for using computer or TV per day; L, vacuum the house per 
43 month; M, keep windows open at the house; N, use air conditioner in the last month; O, number of appliances. 

44 * and ** represent correlations significant at the 0.05 and 0.10 level, respectively.

45

46

47

48

49

50

51



S6

52 Table S4. Multiple linear regressions parameters (β and p-values, and 95% confidence intervals) between the 
53 levels of thyroid hormone levels in blood and target chemicals with detection frequency > 75% in wristbands, 
54 controlling for participant characteristics (gender, age, and smoking). Abbreviations: FT4, free thyroxine; FT3, 
55 free triiodothyronine; TSH, thyroid stimulating hormone. P-values for significant correlations are bolded and 
56 highlighted in green (p < 0.05), and p-values for marginally significant correlations are bolded (0.05 < p < 0.1).

FT4 FT3 TSH
β 95% CI p β 95% CI p β 95% CI p

PBDEs
BDE-28 0.0020 (-0.036, 0.040) 0.92 -0.012 (-0.037, 0.013) 0.35 -0.026 (-0.10, 0.052) 0.51
BDE-47 0.0041 (-0.043, 0.051) 0.86 0.018 (-0.013, 0.049) 0.24 -0.080 (-0.18, 0.019) 0.11
BDE-99 0.017 (-0.024, 0.058) 0.41 0.010 (-0.016, 0.037) 0.45 -0.024 (-0.11, 0.062) 0.58
BDE-100 0.0039 (-0.026, 0.034) 0.80 0.0083 (-0.011, 0.028) 0.40 -0.0033 (-0.066, 0.060) 0.92
BDE-119 0.0059 (-0.030, 0.041) 0.74 -0.011 (-0.034, 0.012) 0.35 0.023 (-0.052, 0.097) 0.54
BDE-153 -0.0055 (-0.043, 0.032) 0.77 -0.0012 (-0.026, 0.023) 0.92 -0.0044 (-0.085, 0.076) 0.91
BDE-154 0.0072 (-0.027, 0.042) 0.68 -0.0007 (-0.023, 0.022) 0.95 -0.017 (-0.090, 0.057) 0.65
BDE-183 0.012 (-0.022, 0.046) 0.49 0.0055 (-0.017, 0.028) 0.62 0.036 (-0.036, 0.11) 0.33
BDE-197 0.037 (0.0043, 0.070) 0.027 0.0097 (-0.012, 0.031) 0.37 0.0006 (-0.070, 0.072) 0.99
BDE-207 0.038 (-0.0019, 0.078) 0.061 0.0075 (-0.019, 0.034) 0.57 0.017 (-0.068, 0.10) 0.69
BDE-208 0.056 (0.0074, 0.10) 0.024 0.0021 (-0.030, 0.034) 0.90 0.014 (-0.090, 0.12) 0.79
BDE-209 0.040 (0.0024, 0.077) 0.037 -0.0030 (-0.028, 0.022) 0.81 -0.010 (-0.091, 0.070) 0.80

OPFRs
TDCIPP 0.054 (-0.0090, 0.12) 0.092 0.0059 (-0.036, 0.047) 0.78 -0.045 (-0.18, 0.093) 0.52
EHDP -0.036 (-0.090, 0.017) 0.18 -0.0089 (-0.043, 0.026) 0.61 -0.027 (-0.14, 0.088) 0.64
TPHP -0.0043 (-0.052, 0.044) 0.86 -0.016 (-0.047, 0.014) 0.29 -0.090 (-0.19, 0.0090) 0.074

nBFRs
pTBX 0.018 (-0.015, 0.052) 0.28 0.0076 (-0.014, 0.029) 0.49 -0.050 (-0.12, 0.020) 0.16
PBBZ -0.0047 (-0.037, 0.028) 0.78 -0.0056 (-0.027, 0.016) 0.61 0.0011 (-0.067, 0.070) 0.97
PBEB -0.0007 (-0.036, 0.035) 0.97 0.013 (-0.0099, 0.035) 0.27 -0.026 (-0.098, 0.046) 0.48
HBB -0.030 (-0.064, 0.0046) 0.089 0.0069 (-0.015, 0.029) 0.54 -0.0052 (-0.079, 0.069) 0.89
EHTBB -0.0039 (-0.048, 0.040) 0.86 -0.014 (-0.042, 0.015) 0.35 0.036 (-0.058, 0.13) 0.45
TBE 0.016 (-0.026, 0.059) 0.46 0.023 (-0.0043, 0.050) 0.10 -0.043 (-0.13, 0.046) 0.34
BEHTBP -0.023 (-0.065, 0.020) 0.29 0.010 (-0.018, 0.038) 0.47 0.056 (-0.036, 0.15) 0.23
Syn-DP 0.0081 (-0.027, 0.043) 0.65 0.0042 (-0.018, 0.027) 0.71 0.033 (-0.041, 0.11) 0.38
Anti-DP 0.013 (-0.014, 0.040) 0.34 0.0052 (-0.012, 0.023) 0.55 0.044 (-0.012, 0.10) 0.13
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66 Table S5. Surrogate standard recoveries (%) in indoor PUFs and wristbands.

Indoor PUFs Wristbands
Med. Std.Dev Med. Std.Dev

d12-TCEP 137 35 107 30
MTPP 98 26 93 30

BDE-77 93 19 71 23
BDE-166 56 11 99 31

13C12-BDE-209 41 14 37 9
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88 Table S6. Average levels of target analytes (ng) in field blanks (n = 9). ND: non-detects. 

PUFs Wristbands PUFs Wristbands
PBDEs OPEs 

BDE-28 0.09 ND TEP ND ND
BDE-47 0.32 0.14 TCEP ND ND
BDE-49 ND ND TCIPP 18 ND
BDE-66 ND 0.46 TDCIPP ND ND
BDE-71 ND ND EHDP ND ND
BDE-85 ND ND TPHP 9.3 ND
BDE-99 0.09 0.50 TMTP ND ND
BDE-100 ND ND TDMPP ND ND
BDE-119 ND ND nBFRs
BDE-153 ND ND pTBX ND ND
BDE-154 ND ND PBBZ ND ND
BDE-183 ND ND PBEB ND ND
BDE-197 ND ND HBB ND ND
BDE-207 ND ND EHTBB ND 4.92
BDE-208 ND ND TBE ND ND
BDE-209 ND ND BEHTBP ND ND

Syn-DP ND ND
Anti-DP ND ND
DBDPE ND 0.79
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