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267 detected exposures 74 high-frequency exposures

Detection
frequency

Supplementary Figure 1. The classification of detected exposures. a 267 exposures
were detected by two platforms of LC-MS/MS and GC-MS/MS. b 74 high-frequency
exposures are determined based on the detection rate above 50% in any one of 15
provinces. OCP, organochlorine pesticide; OPP, organophosphorus pesticide; PAH,
polycyclic aromatic hydrocarbon; PCB, polychlorinated biphenyl; PFAS,

perfluoroalkyl substance.
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a The composition of each batch in LC-MS/MS platform
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b The composition of each batch in GC-MS/MS platform
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Supplementary Figure 2. Running sequence of calibration curves, quality control
samples and real samples in instrumental analysis. a The composition of each batch

in LC-MS/MS platform. b The composition of each batch in GC-MS/MS platform.
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Supplementary Figure 3. Accuracy of each calibration curves at low, medium, and
high spiked concentrations. a-c Quantitative concentrations of 29 calibration curves
at 2, 5, and 20 ng/mL spiked concentrations in GC-MS/MS platform. d-f Quantitative
concentrations of 20 calibration curves at 1, 10, and 100 ng/mL spiked concentrations
in LC-MS/MS platform. Points represent mean concentrations of all detected chemicals
and error bars represent standard deviation of mean. Each dashed line in middle of plot
represents the actual spiked concentration, while the upper and lower dashed lines

represent the quantification concentrations at 80% and 120% accuracy, respectively.
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Supplementary Figure 4. Batch effect correction in LC-MS/MS platform. a Mean

raw area of all detected chemicals in 521 QC samples. b QC score plot of principal

component analysis based on the raw areas of all chemicals. ¢ Mean absolute

concentration of all chemicals in all QC samples before internal standard (IS) correction.

d QC score plot of principal component analysis based on the absolute concentration

of all chemicals before IS correction. e Mean absolute concentration of all chemicals in

all QC samples after IS correction. f QC score plot of principal component analysis

based on the absolute concentration of all detected chemicals after IS correction.
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Supplementary Figure 5. The evaluation of data quality by QC samples. a-b
Relative standard deviation (RSD) distribution of all exposures and high-frequency
exposures in QC samples for evaluating method repeatability. ¢-d The quantified
concentration of QC samples based on GC-MS/MS and LC-MS/MS platform,
respectively. Points represent mean concentration of each detected chemical and error
bars represent standard deviation of mean. Each dashed line in middle of figure ¢ and
d represents the actual spiked concentration, while the upper and lower dashed lines

represent the quantification concentrations at 80% and 120% accuracy, respectively.
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Supplementary Figure 6. Sample information of basic epidemiological factors. a

Number of samples in different age ranges. b The income levels of each quartile. ¢

Number of samples in each of 15 provinces. d Number of samples of non-drinker and

drinker after the gender layer. e Number of samples in different sampling time and their

relationship with the sampling provinces. f Number of samples of non-smoker and

smoker after the gender layer.
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Supplementary Figure 7. Principal component analysis of basic epidemiology
factors. The distinction among 4573 samples by using different education levels (a),

marital status (b), income levels (c), gender (d), smoking history (e), and drinking

history (f).

511



o
N &
6 o

Q5 0% @(Qage e P G‘QQ\\
OV O g P g O ok T e

1.00
0.75
- 0.50
- 025
- 0.00
--025
- -0.50
-0.75
1.00

alpha-HCH
beta-HCH
“DE
p.p-
p.p-DD
methoxychlor
pentachlorobenzene

hexachlorobenzene
pentachlorophenol

mire:
dichlorvos
dimethoate
diazinon
chlorpyrifos
triazophos
mecarbarm
etofenprox
isoprocarb
iprodione
24D

[T EEEEEELTITTLTITIT

IBA
triclocarban
triclosan
chlorothalonil
lufenuron
fipronil sulfone
cortisone
cortisol
acesulfame
cyclamic.acid
acenaphthylene
fluorene

ELTTIT]

anthracene
acenaphthene
phenanthrene

benzo (a) anthracene
chrysene
fluoranthene

pyrene
benzo[blfluoranthene
benzubk ﬂuciligthene
enzo[al (grene

B 77
PCB 105
PCB 114
PCB 118
PCB 126
PCB 138
PCB 153

PFOS
6:2 CI-PFAES
6:2 diPAP
bisphenol S
bisphenol AF
bisphenol F
bisphenal A

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.IlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII*

CUTT T FRREETERRETE [T 1T 11T 11T FECLETTT LT

ME!
dibutyl phosphate

triphenyl phosphate
phenyl phosp IIIIIII'II'IIIIIIIIIIIIIlIIIIIIIIIIIIIIII'IIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIII!
ITOWE 5 G XN U C AU E X0 VNI ECEE00F 0T 00000 PR P ntOEoOnO~RonNdsIILLLNNNNLNLL Lo 88
R R e b E e R e ot e R fo R ey e o S e LT
IIDDGuNNE‘gE SSS88es '_kc)ﬁ:‘twtﬂm;'—g;—gm;kl-ﬂhm QfbocoElIpan 85220555
b hian s EREOERABRGOBN BEECSL S0P S ERE S 5E 3EE guRANUOOmOOnOlyad SO iab S5 2865 5 g
fSgonoXesl £IEN8058 BEEOPEOZEESEEEL S OEE a0 000000000000 cogoa ol2g5scs 58
@ a2885 O£Bo8a0os £525= E¥E5e858 Sto dddddddadng oo ANasod co
S8dcacsss SETZEERES cT 52EC QWE ESELECSF Som Cooaa® a8
E Ggos ° TS &5 £ 5 ©Qf s8s% 5 32X o 8288 33
E558 ° g °g gem Sx5 © =2 B
TxTT L ® g oL a2
=547 ] HE B
g2s 5 G £
o 2 88 -

Supplementary Figure 8. Correlations among high-frequency exposures. Pairwise
spearman correlations between 74 high-frequency exposures were presented in the
heatmap matrix in which red represents positive correlation and blue represents
negative correlation. OCP, organochlorine pesticide; OPP, organophosphorus pesticide;
PAH, polycyclic aromatic hydrocarbon; PCB, polychlorinated biphenyl; PFAS,
perfluoroalkyl substance; HCH, hexachlorocyclohexane; DDD,
dichlorodiphenyldichloroethane; DDE, dichlorodiphenyldichloroethylene; DDT,
dichlorodiphenyltrichloroethane; IBA, indole-3-butyric acid; PFOA, perfluorooctanoic
acid; PFNA, perfluorononanoic acid; PFDA, perfluorodecanoic acid; PFUnDA,
perfluoroundecanoic  acid; PFDoDA, perfluorododecanoic acid; PFTrDA,
perfluorotridecanoic acid; PFOS, perfluorooctanesulfonate; PFHxS,
perfluorohexanesulfonate; 6:2 CI-PFAES, 6:2 chlorinated polyfluoroalkyl ether
sulfonate; 6:2 diPAP, bis[2-(perfluorohexyl)ethyl] phosphate; PFPeA, perfluoro-n-
pentanoic acid; PFHpS, perfluoroheptanesulfonic acid; MCHP, monocyclohexyl
phthalate; MEP, monoethyl phthalate.
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Supplementary Figure 9. Regional distribution of different categories of exposures.
Regional distribution of perfluoroalkyl substances (PFASs) (a), polycyclic aromatic
hydrocarbons (PAHs) (b), polychlorinated biphenyl (PCBs) (¢), organochlorine
pesticide (OCPs) (d), organophosphorus pesticide (OPPs) (e), drugs (f). Geometric
means of the exposures were used in the bar plot. HCH, hexachlorocyclohexane; DDD,
dichlorodiphenyldichloroethane;

DDE, dichlorodiphenyldichloroethylene; DDT,

dichlorodiphenyltrichloroethane; PFOA, perfluorooctanoic acid; PFNA,
perfluorononanoic acid; PFDA, perfluorodecanoic acid; PFUnDA,
perfluoroundecanoic  acid; PFDoDA, perfluorododecanoic acid; PFTrDA,
perfluorotridecanoic acid; PFOS, perfluorooctanesulfonate; PFHXxS,

perfluorohexanesulfonate; 6:2 CI-PFAES, 6:2 chlorinated polyfluoroalkyl ether
sulfonate; 6:2 diPAP, bis[2-(perfluorohexyl)ethyl] phosphate; PFPeA, perfluoro-n-

pentanoic acid; PFHpS, perfluoroheptanesulfonic acid.
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Supplementary Figure 10. The plasma/serum exposures profile in different
countries. The comparison of exposure levels includes 8 countries including Belgium,
France, USA, Canada, Spain, the Czech Republic, Korea and China. Organochlorine
pesticides, polychlorinated biphenyl (PCB)-138 and perfluoroalkyl substances are
contained due to widely global data. The columns represent geometric means of
concentration, error bar represent 95% confidence interval of geometric means, and *
represents the highest exposure level among these 8 countries. DDE,
dichlorodiphenyldichloroethylene; HCB, hexachlorobenzene; HCH,
hexachlorocyclohexane; DDT, dichlorodiphenyltrichloroethane; PFOS,
perfluorooctanesulfonate; PFOA, perfluorooctanoic acid; PFNA, perfluorononanoic
acid; PFDA, perfluorodecanoic acid; PFUnDA, perfluoroundecanoic acid; PFHXxS,

perfluorohexanesulfonate; PFHpS, perfluoroheptanesulfonic acid.
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Supplementary Figure 11. Exposure levels in different populations. a Exposures
that significantly increase with income levels. Exposures that significantly decrease
with income (b) and education (¢) levels. Error bars of figure a-c represent standard
error of mean. d-f Differential exposures between female and male with fold change of
geometric mean less than 0.8 or more than 1.3. g-m Differential exposures between
drinker and non-drinker with fold change of geometric mean less than 0.8 or more than
1.3. Centre point of violin plot (figure d-m) is the mean, error bars represent standard
deviation of mean, outline displays the distribution of the data. n Exposures that
significantly change with smoking history. Two grey dashed line of figure N represent
fold change less than 0.8 and more than 1.3. HCH, hexachlorocyclohexane; DDE,
dichlorodiphenyldichloroethylene;  PFOA,  perfluorooctanoic  acid;  PFNA,
perfluorononanoic acid; PFDA, perfluorodecanoic acid; PFUNDA,
perfluoroundecanoic  acid; PFDoDA, perfluorododecanoic acid; PFTrDA,
perfluorotridecanoic acid; PFOS, perfluorooctanesulfonate; PFHxS,
perfluorohexanesulfonate; MCHP, monocyclohexyl phthalate; 2, 4-D, 2,4-

Dichlorophenoxyacetic acid.
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Supplementary Figure 12. Sample information of chronic disease. a Distribution of
9 disease clinical parameters among 5696 individuals. Centre line is the median, box
limits indicate upper and lower quartiles, whiskers show 1.5 x interquartile range,
points indicate outliers and the outline displays the distribution of the data. b Sample
size of 12 chronic disease outcomes when considering the combination of one chronic
disease. c-e Number of samples for hyperlipidemia (c), metabolic syndrome (d),
hypertension (e) and their decisive clinical parameters. HbAlc, glycated hemoglobin;
LDL-C, low density lipoprotein cholesterol; TC, total cholesterol; TG, triglyceride; SBP,

systolic blood pressure; DBP, diastolic blood pressure.
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Supplementary Figure 13. The risk of exposure to chronic diseases. a Introduction
of 3 analysis methods of the risk for each disease outcomes. b Relationship between
each exposure and 12 classified disease outcomes. All of regression models adjusted
for age, gender, region, sampling time, education and income levels, marital status,
smoking and drinking history. Included exposures were significantly associated with at
least one disease outcome. LDL-C, low density lipoprotein cholesterol; SBP, systolic
blood pressure; DBP, diastolic blood pressure; OCP, organochlorine pesticide; OPP,
organophosphorus pesticide; PAH, polycyclic aromatic hydrocarbon; PCB,
polychlorinated biphenyl; PFAS, perfluoroalkyl substance. HCH,
hexachlorocyclohexane; DDD, dichlorodiphenyldichloroethane; DDE,
dichlorodiphenyldichloroethylene; DDT, dichlorodiphenyltrichloroethane; 1BA,
indole-3-butyric acid; PFOA, perfluorooctanoic acid; PFNA, perfluorononanoic acid;
PFDA, perfluorodecanoic acid; PFUnDA, perfluoroundecanoic acid; PFDoDA,
perfluorododecanoic  acid;  PFTrDA,  perfluorotridecanoic  acid;  PFOS,
perfluorooctanesulfonate; PFHxS, perfluorohexanesulfonate; 6:2 CI-PFAES, 6:2
chlorinated polyfluoroalkyl ether sulfonate; 6:2 diPAP, bis[2-(perfluorohexyl)ethyl]
phosphate; PFPeA, perfluoro-n-pentanoic acid; PFHpS, perfluoroheptanesulfonic acid;
MCHP, monocyclohexyl phthalate; MEP, monoethyl phthalate.
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Supplementary Figure 14. The odds ratios of exposure to chronic diseases after

considering medical history and external environment factors. Exposures with a

significant risk for hyperlipidemia (a), hyper low density lipoprotein cholesterol (b),
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hypercholesterolemia (c¢), hypertriglyceridemia (d), metabolic syndrome (e), obesity (f),
diabetes (g), hyperuricemia (h), abdominal obesity (i), hypertension (j), hyper diastolic
blood pressure (k) and hyper systolic blood pressure (I). ORs represent odds ratios per
one-unit increase in log-transformed exposure levels. Model 1 represents that binary
logistic regression models adjusted for age, gender, region, sampling time, education
and income levels, marital status, smoking, drinking and medical history (histories of
hypertension, diabetes, myocardial infarction, stroke, and cancer). Model 2 represents
that binary logistic regression models adjusted for age, gender, region, sampling time,
education and income levels, marital status, smoking, drinking history, air pollutions
(Air Quality Index (AQI), PM2.5, and PM10) and meteorological conditions (monthly
mean values of daily maximum, mean and minimum temperature). The position and
colour of circle and triangle represent odds ratios and significant (n = 5696 biologically
independent samples, two-sided), respectively. Grey circle or triangle represent no

significance. Error bars represent 95% confidence interval of odds ratios.
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Supplementary Figure 15. The odds ratios of all exposures to chronic diseases
(part 1). Exposures with a significant risk for hyperlipidemia (a), hyper low density
lipoprotein cholesterol (b), hypercholesterolemia (c¢), hypertriglyceridemia (d). Names
in red represent low-frequency exposures. OR represent odds ratio per one-unit increase
in log-transformed exposure levels. Binary logistic regression models adjusted for age,
gender, region, sampling time, education and income levels, marital status, smoking
and drinking history. The position and colour of diamond represent odds ratios and
significant (n = 2842 biologically independent samples, two-sided), respectively. Error
bars represent 95% confidence interval of odds ratios. PCB, polychlorinated biphenyl;
HCH, hexachlorocyclohexane; DDD, dichlorodiphenyldichloroethane; DDE,
dichlorodiphenyldichloroethylene; DDT, dichlorodiphenyltrichloroethane; BaA, benzo
(a) anthracene; 4-CPA, 4-chlorophenoxyacetate; IBA, indole-3-butyric acid; PFOA,
perfluorooctanoic acid; PFNA, perfluorononanoic acid; PFDA, perfluorodecanoic acid;
PFUnDA, perfluoroundecanoic acid; PFDoDA, perfluorododecanoic acid; PFTrDA,
perfluorotridecanoic acid; PFOS, perfluorooctanesulfonate; PFHxS,

perfluorohexanesulfonate; 6:2 CI-PFAES, 6:2 chlorinated polyfluoroalkyl ether
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sulfonate; 6:2 diPAP, bis[2-(perfluorohexyl)ethyl] phosphate; PFPeA, perfluoro-n-
pentanoic acid; PFHpS, perfluoroheptanesulfonic acid; MBzP, monobenzyl.phthalate;
MEP, monoethyl phthalate;, BOHB, n-butyl 4-hydroxybenzoate; DPHP,

diphenyl.phosphate.

521



a metabolic syndrome b obesity c diabetes d hyperuricemia
e oon Tl o betaHCH |4 @ beta-HCH . PecB| |1 # ‘

P =) ) ml = p value
?,'EEBE = : delta-HGH [ pp-DDD| 1 (@ dimethoate |_|{ 0.05
0,p-DDD [ e p.p-DDD * p,p'-DDE . 0.04
op-DDT [ i o.p-DDE T b = 24D 11 0.03
of-DDE | fd I Ll p.p-DDT * 0.02

cis-chlordane p.p-DDT *> ml procymidone | |{ 4 .
HCB[ H & = 0,p-DDT * m 0.01
oxychlordane [ 4 e methoxychlor B acetamiprid | |7 B 0.00
dichlorvos [} endrin ketone [ coumaphos - [
coumaphos [ il dimethoate * carbofuran | |1 class
malathion [ H e quintozine * | it | e 0OCPs
chlorpyr\fos K | il cypermethrin * propargite | | OPPs
imidacloprid |_} propani L * l I 1 - L
permethrin [ i heptachior 4-CPA cloprop Ll gther pesticides
cypermethrin _H = — rugs
carbofuran [ 4 @ isocarbophos | | * IBA L BA|| - PAHs
BA : mecarbam sulfaquinoxaline * irbesartan | |4 PCBs
C a | = PFASSs
b t i "
irl :hs;‘n;:g Ll : cortisol o + glipizide ) * PCB 183| |1 | ather pollutants
] ibberellin 7
g'bbpi'ri”n'g B * g in| | * PCB 101 L * PFHpA ]| *
PCB 28 || W PCB 28 || * PCB 118 proall! e
PCB 77 1 % PCB 77 * o &
PCB 105 [ 4w = PCB 138 *
PCB 118 [ |{ |14 PCB 81 * ) PFNA *
= = PCB 153 * [l
PCB 123 [T} pe PCB 114 PFHxS || @
PCB 1381 # e PCB180| { |4 =
PCB153[ 1 # PCB 118 . ] PFHpS [|{ 'nee
PFOA [ B
PFDoDA [ ¢ PCB 180 PrHxS = - vchp L se
EE:"E the bisphenol S || PFHpS * |
P * | =
6:2 C-PFAES [ & MCHP * PFOS * MEP ol
MCHP [ = 0 |
ﬁEP = : MEP 6:2 CI-PFAES * DPHP| |{ T
0 5 1o 15 20 S0 2 & & 00 25 50 75 100 03
OR OR OR OR
e abdominal obesity T hypertension g hyperDBP h
beta-HCH[ | * o,p-DDD[] pcp|] -oDT[ |
endrin ketone |_ |14 o,p-DDT|_| = z p‘rDDE
PeCB| | L) cis-chlordane |_| * triazophos P =
HCB [ Y metribuzin|_H @ metribuzin | | - PCP| n @
diethyl phosphate | | * ametoctradin | e L metribuzin |_| &
cypermethng [ - mc\tocTrhan L : triclosan * ametoctradin *
isoprocarb || riclosan|[ | 4 m il
propargite [|{ imidacloprid || #» imidacloprid | | dodemorph | 11k
4-CPA[] fipronil sulfone| @ fipronil sulfone * lufenuron |_ I
IBA * permethrin| | * o irbesartan *
cortisone [T carbofuran | || 4 buprofezin * gibberellin [}
poncolfll o suproozn [ o . o 11 ] b
gibberellin [7] * carbamazepine : metronidazole * bisphenol A L L
E:E ) : Igr\tl)a?aﬁ[ellﬂ: H *> - gibberellin || * b\sphenr)‘()é;‘:g ke .
PFHxS [ PFPeA [l it bisphenol AF [ e MEP [
PFHpS [} * bisphenol A L] cHP [ L
MCHP [] * MCHP [T MCHP [T DBP [}
6 1 2 3 00 25 50 75 i 2 6 2 a6
OR OR OR OR

Supplementary Figure 16. The odds ratios of all exposures to chronic diseases
(part 2). Exposures with a significant risk for metabolic syndrome (a), obesity (b),
diabetes (¢), hyperuricemia (d), abdominal obesity (e), hypertension (f), hyper diastolic
blood pressure (g) and hyper systolic blood pressure (h). Names in red represent non-
high-frequency exposures. OR represent odds ratio per one-unit increase in log-
transformed exposure levels. Binary logistic regression models adjusted for age, gender,
region, sampling time, education and income levels, marital status, smoking and
drinking history. The position and colour of diamond represent odds ratios and
significant (n = 5696 biologically independent samples, two-sided), respectively. Error
bars represent 95% confidence interval of odds ratios. PCB, polychlorinated biphenyl;
HCH, hexachlorocyclohexane; DDD,

dichlorodiphenyldichloroethane; DDE,
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dichlorodiphenyldichloroethylene; DDT, dichlorodiphenyltrichloroethane; IBA,
indole-3-butyric acid; 4-CPA, 4-chlorophenoxyacetate; PFOA, perfluorooctanoic acid;
PFNA, perfluorononanoic acid; PFDA, perfluorodecanoic acid; PFUnDA,
perfluoroundecanoic  acid; PFDoDA, perfluorododecanoic acid; PFTrDA,
perfluorotridecanoic acid; PFOS, perfluorooctanesulfonate; PFHxS,
perfluorohexanesulfonate; 6:2 CI-PFAES, 6:2 chlorinated polyfluoroalkyl ether
sulfonate; 6:2 diPAP, bis[2-(perfluorohexyl)ethyl] phosphate; PFPeA, perfluoro-n-
pentanoic acid; PFHpS, perfluoroheptanesulfonic acid; MCHP, monocyclohexyl

phthalate; MEP, monoethyl phthalate.

523



exposures

FHpS
PFF’E . PFHXs i
6:2 CIHPFAES disease parameters

PRTIDA

e2dipary 1 /) triclosan
; A triclocarban
bisphienol i a4 i 4 chlorathalonil
) bispheno! AF PEPeA IBA
bispRgala_ | ' PRURDA . refiliton
bisphenol S |PFOA ~ * FDA > 7
dibutylphosphate F ; 4 214D
) MEP ,3 fipronil‘sulphone
triphenylphosphate 1 etofenprox. ipradione
MCHR: ] isoprocarb
@ PCBIIST
WU total choles PCB 156
HCB, p,p-DDT # PCB 169 PCBM53
. Y
PCP »5-DDE" {riglycelide 7 oAt 150 pPcB 38
g e PCB 183
mirex p,p-DBD- : - PCB 126
alpha®HC His / ““EDL-C& “ 4
P R : = PCBWB 1o PEBTE
hy ith CB114
C) clam?:zeiz:‘:::fame ¥ . raegee}waphthene
Yy . ; benzo (a) anthracene @ racene
cortisol triazophos chryéene
corfisone mecarbarn
i fluorene
chlorpynft)ﬁ
dictilorvos uoranthene
acenaphthylene

diazinon
dimethoate Pyregg

ben
benzolb]fldoranthene folelpyrene
benzolk]fluoranthene

Supplementary Figure 17. Correlation network of high-frequency exposures and
9 clinical disease parameters. Red line represents positive correlation, blue line
represents negative correlation obtained by spearman correlation analysis. HbAlc,
glycated hemoglobin; BMI, body mass index; LDL-C, low density lipoprotein
cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure; PCB,
polychlorinated biphenyl; HCH, hexachlorocyclohexane; DDD,
dichlorodiphenyldichloroethane; DDE, dichlorodiphenyldichloroethylene; DDT,
dichlorodiphenyltrichloroethane; IBA, indole-3-butyric acid; PFOA, perfluorooctanoic
acid; PFNA, perfluorononanoic acid; PFDA, perfluorodecanoic acid; PFUnDA,
perfluoroundecanoic  acid; PFDoDA, perfluorododecanoic acid; PFTrDA,
perfluorotridecanoic acid; PFOS, perfluorooctanesulfonate; PFHXxS,
perfluorohexanesulfonate; 6:2 CI-PFAES, 6:2 chlorinated polyfluoroalkyl ether
sulfonate; 6:2 diPAP, bis[2-(perfluorohexyl)ethyl] phosphate; PFPeA, perfluoro-n-
pentanoic acid; PFHpS, perfluoroheptanesulfonic acid; MCHP, monocyclohexyl

phthalate; MEP, monoethyl phthalate.

524



a N b
hyperlipidemia metabolic syndrome
PFHxS =: x pyrene :
wes! |1 R e
R L ] p,p-DDD
PFDA ] '
A B .A L . model
mirex —] % PFHxS : ® male
PCB-180 | |] A i
—1 . A female
PFOA ] A PCB 105 A
PFNA | ] % R
= e MCHP p value
BaA ||| e | e 0.05
4 [
Lufenuron - A PFHpS N 0.04
PFDoDA | |] 2 ] e 0.03
il chlorpyrifos '
ppooE 1 R Ll W 0.02
PFUnDA | |] 2 6:2 CI-PFAES 1. 0.01
4 4 N
chrysene el - o ° 0.00
fipronil sulfone ] : MEP A
VEP =: x HoB » class
PCB138 | |] 2 = A. ggzﬁ
O [ PCB 138 s
PFTDA || A L A other pesticides
5 CL 1 [ ] drugs
6:2 CI-PFAES f x beta-HCH a ® 9
pros I 1 2 || PAHs
B b PCB 153 o PeBs
PFHpS - 4 'S PFASs
p.p-DDT | |] o
1 : PCB 118 ® other pollutants
beta-HCH Iy A [ A
p,p'-DDD 7: A. p.p'-DDE A.
PcB 118 | |] At | °
pea153 | |1 u® P-D0T A
0 1 2 3 00 25 50 75
OR OR

Supplementary Figure 18. Risk analysis stratified by gender. The odds ratios of
exposure to hyperlipidemia (a) and metabolic syndrome (b) stratified by gender. OR
represents odds ratio per one-unit increase in log-transformed exposure levels. Binary
logistic regression models adjusted for age, gender, region, sampling time, education
and income levels, marital status, smoking and drinking history. The position and colour
of circle and triangle represent odds ratios and significance (n=2842 biologically
independent samples for hyperlipidemia and n=1284 for metabolic syndrome, two-
sided), respectively. Grey circle or triangle represents no significance. Error bars

represent 95% confidence interval of odds ratios.
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Supplementary Figure 19. Health risk assessment and the determination of
exposure guidance values. a Hazard quotients (HQs) for analytes with 11 available
reference dose (RfD) values. b HQs for analytes with 8 available exposure guidance
values including biomonitoring equivalents (BEs), Human Biomonitoring I (HBM 1)
and Biomonitoring Guidance Values (BGVs). The HQs are the ratios of the observation
chemicals concentration of all individuals to the reference value. Each point of
jitter_plot represents one individual. ¢ Dose-risk relationship of exposures to
hyperlipidemia based on data obtained in this study. Chemicals that were significantly
associated with the increased risk of hyperlipidemia and showed monotonically
increasing does-risk relationship are included. The grey dashed line of figure A, B and
orange dashed line of figure C represent health risk threshold. The black solid line

represents the odds ratio, and blue shadow represents their 95 % confidence interval.
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Supplementary Figure 20. The risk of exposure mixtures to chronic diseases.
Mixture of exposures that has a positive risk effect on hyperuricemia, based on the
model weighted quantile sum regression (WQS) (a) and quantile g-computation (q g-
comp) (b), the dashed line represents mean weight. In Bayesian Kernel Machine
Regression (BKMR) Model, individual exposure effect (¢) and average posterior
inclusion probability (PIP) of each exposure which has positive effect (d) were
determined. e Overlapped exposures with significant positive risk effects for
hyperuricemia identified by these three models. Numbers with red colour in venn plot
represent overlapped exposures. f-j Mixture of exposures that has a positive risk effect
on hyperlipidemia. k-o Mixture of exposures that has a positive risk effect on metabolic
syndrome. All of the 3 models adjusted for age, gender, region, smoking and drinking

history. HCH, hexachlorocyclohexane; DDD, dichlorodiphenyldichloroethane; DDE,
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dichlorodiphenyldichloroethylene; DDT, dichlorodiphenyltrichloroethane; IBA,
indole-3-butyric acid; PFOA, perfluorooctanoic acid; PFNA, perfluorononanoic acid;
PFDA, perfluorodecanoic acid; PFUnDA, perfluoroundecanoic acid; PFDoDA,
perfluorododecanoic  acid;  PFTrDA,  perfluorotridecanoic  acid;  PFOS,
perfluorooctanesulfonate; PFHxS, perfluorohexanesulfonate; 6:2 CI-PFAES, 6:2
chlorinated polyfluoroalkyl ether sulfonate; 6:2 diPAP, bis[2-(perfluorohexyl)ethyl]
phosphate; PFPeA, perfluoro-n-pentanoic acid; PFHpS, perfluoroheptanesulfonic acid;
MCHP, monocyclohexyl phthalate; MEP, monoethyl phthalate.
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Supplementary Figure 21. Dose-risk relationship between key exposures and
related chronic disease. a-f Dose-risk relationship of exposures to hyperuricemia,
specifically, 6 key exposures screened by 3 mixture effect models but not significant in
binary logistic regression model for analysis of single exposure risk. g Dose-risk
relationship of exposures to hyperlipidemia, 1 key exposure defined by 3 mixture effect
models but not significant in binary logistic regression model for analysis of single
exposure risk. h-i Dose-risk relationship of exposures to metabolic syndrome, 2 key
exposures were only screened by mixture effect models. The black solid line represents
the odds ratio, and gray, blue and dark green shadow represents their 95 % confidence
interval of hyperuricemia (n =927 biologically independent samples), hyperlipidemia
(n=2842) and metabolic syndrome (n=1284), respectively. PFPeA, perfluoro-n-

pentanoic acid; PFOA, perfluorooctanoic acid.
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