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Table S1. Population characteristics of adult women from studies which measured bisphenols. 

Time 

Period 
Country Study 

Matri

x 

Total 

N* 

Sampling 

period 

Age 

range 
Reference 

Literature 

data 

(2000-

2010) 

ES INMA US 120 2004-2008 16-NA Casas et al. 2011 

NL 
Study on Maternal Weight 

Gain (Early Pregnancy) 
US 1213 2004-2005 

30.6 

(mean) 
Philips et al. 2020 

NL 
Study on Maternal Weight 

Gain (Mid-Pregnancy) 
US 1213 2004-2005 

30.6 

(mean) 
Philips et al. 2020 

SE Swedish POPUP Study US 27 2009 20-41 Gyllenhammar et al. 2017 

SE Swedish POPUP Study US 30 2010 20-41 Gyllenhammar et al. 2017 

Harmoniz

ed 

aggregate

d data 

(2000-

2010) 

DK 
Copenhagen Puberty Sub 

study 24h 
UD 64 2007  12-39 

https://ipchem.jrc.ec.europa.eu/RDSIdiscov

ery/ipchem/index.html#showmetadata/CPH

PUB129SUB 

DK 
Copenhagen Puberty Sub 

study day1 
UM 64 2007  12-39 

https://ipchem.jrc.ec.europa.eu/RDSIdiscov

ery/ipchem/index.html#showmetadata/CPH

PUB129SUB 

DK 
Copenhagen Puberty Sub 

study day2 
UM 64 2007  12-39 

https://ipchem.jrc.ec.europa.eu/RDSIdiscov

ery/ipchem/index.html#showmetadata/CPH

PUB129SUB 

DE ESB UD 90 2007-2009 20-39 
https://ipchem.jrc.ec.europa.eu/#showmeta

data/ESB 

DEMOC

OPHES 

(2011-

2012) 

BE DEMOCOPHES UM 129 2011-2012 27-45 

https://ipchem.jrc.ec.europa.eu/RDSIdiscov

ery/ipchem/index.html#showmetadata/DE

MOCOPHESBE 

CZ DEMOCOPHES UM 116 2011-2012 29-45 

https://ipchem.jrc.ec.europa.eu/RDSIdiscov

ery/ipchem/index.html#showmetadata/DE

MOCOPHESCZ 

DK DEMOCOPHES UM 145 2011-2012 31-52 

https://ipchem.jrc.ec.europa.eu/RDSIdiscov

ery/ipchem/index.html#showmetadata/DK

DEMOCOPHES 

LU DEMOCOPHES UM 60 2011-2012 33-45 

https://ipchem.jrc.ec.europa.eu/RDSIdiscov

ery/ipchem/index.html#showmetadata/DE

MOCOPHESLU 

PL DEMOCOPHES UM 93 2011-2012 27-46 
https://ipchem.jrc.ec.europa.eu/#showmeta

data/DEMOCOPHESPL 
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SI DEMOCOPHES UM 107 2011-2012 30-46 

https://ipchem.jrc.ec.europa.eu/RDSIdiscov

ery/ipchem/index.html#showmetadata/SLO

DEMOCOPHES 

ES DEMOCOPHES UM 117 2011-2012 26-48 

https://ipchem.jrc.ec.europa.eu/RDSIdiscov

ery/ipchem/index.html#showmetadata/DE

MOCOPHESSPAIN 

CY DEMOCOPHES UM 60 2011-2012 27-45 
https://ipchem.jrc.ec.europa.eu/index.html#

showmetadata/DEMOCOPHESCY  

SE DEMOCOPHES UM 98 2011-2012 28-46 

https://ipchem.jrc.ec.europa.eu/RDSIdiscov

ery/ipchem/index.html#showmetadata/DE

MOCOPHESSE 

HBM4EU 

Aligned 

Studies 

(2014-

2021) 

CZ CELSPAC: YA UM 148 2019 20-31 
https://ipchem.jrc.ec.europa.eu/#show

metadata/CELSPACYA 

DK CPHMINIPUB_DYMS US 118 2018-2019 25-39 
https://ipchem.jrc.ec.europa.eu/index.html#

showmetadata/DYMS 

IS Diet_HBM US 114 2019-2021 20-39 
https://ipchem.jrc.ec.europa.eu/#showmeta

data/DIETHBM 

DE ESB UD 90 2014-2021 20-29 
https://ipchem.jrc.ec.europa.eu/index.h

tml#showmetadata/ESB 

FR ESTEBAN UM 81 2014-2016 20-39 
https://ipchem.jrc.ec.europa.eu/#showmeta

data/ESTEBAN 

FI FinHealth US 157 2017 25-39 
https://ipchem.jrc.ec.europa.eu/#showmeta

data/FINHEALTH 

HR 
HBM survey in adults in 

Croatia 
UM 159 2019-2020 20-39 

https://ipchem.jrc.ec.europa.eu/index.html#

showmetadata/HBMSURVEYINADULTS

INCROATIA 

CH 
HBM4EU-study 

Switzerland 
UM 138 2020 21-39 

https://ipchem.jrc.ec.europa.eu/#showmeta

data/HBM4EUSTUDYINSWITZERLAND 

PT INSEF-ExpoQuim UM 171 2019-2020 28-39 
https://ipchem.jrc.ec.europa.eu/#showmeta

data/INSEFEXPOQUIM  

LU Oriscav-Lux2 US 111 2016-2018 25-39 
https://ipchem.jrc.ec.europa.eu/#showmeta

data/ORISCAVLUX2 

PL POLAES US 158 2017 21-39 
https://ipchem.jrc.ec.europa.eu/#showmeta

data/POLAES 

UD = Urine 24 hours, US = Urine random spot, UM = First morning urine. 

* In case more than one biomarker is measured, the maximum observations per biomarker have 

been taken. 

Table S2. Population characteristics for adult women from studies which measured cadmium. 

Time 

Period 
Country Study Matrix 

Total 

N** 

Sampling 

period 
age range reference 

Literature 

data 

(2000-

2010) 

FR ENNS US 1206 
2006-

2007 
18-74 Bechaux et al. 2014 

FR IMEPOGE UM 968 
2008-

2010 
20-59 Nisse et al. 2017 

ES 
Ria of Huelva 

(Huelva)* 
US 857 

2003-

2004 
18-69 Aguiliera et al. 2010 

ES 
Ria of Huelva 

(Other cities)* 
US 861 

2003-

2004 
18-69 Aguiliera et al. 2010 

IT 

Modena Solid 

Waste 

Incinerator* 

US 103 2010 48 (mean) Ranzi et al. 2013 

ES 

ISCIII 

Biomonitoring 

Study* 

UM 45 
2007-

2010 
25-45 Sánchez-Rodríguez et al. 2015 

DE 
Biomonitoring 

Trace Elements* 
UM 87 2005 18-65 Heitland et al. 2006 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/DEMOCOPHESCY
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/DEMOCOPHESCY
https://ipchem.jrc.ec.europa.eu/#showmetadata/INSEFEXPOQUIM
https://ipchem.jrc.ec.europa.eu/#showmetadata/INSEFEXPOQUIM
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Harmonize

d 

aggregated 

data 

(2000-

2010) 

SI SLO-HBM-I US 61 2009 20-39 
https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/SLOHBM 

ES 
BIOAMBIENT.

ES 
UM 907 

2009-

2010 
 12-59 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/BIOAMBIENTES 

LT 
Breast Cancer 

Study-1-LT 
UM 107 

2007-

2008 
 12-59 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/BCAS1 

CZ 
CzechHBM-

AE_2007 
US 94 2007 20-39 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/CZECHHBMAE200

7 

CZ 
CzechHBM-

AE_2009 
US 98 2009 20-39 

https://ipchem.jrc.ec.europa.eu/index.html#showmet

adata/CZECHHBMAE2009 

BE FLEHS 2 adults UM 98 
2008-

2009 
20-39 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/FLEHS2REFADULT 

DEMOCO

PHES 

(2011-

2012) 

ES DEMOCOPHES UM 120 
2011-

2012 
26-48 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/DEMOCOPHESSPA

IN 

CY DEMOCOPHES UM 60 
2011-

2012 
27-45 

https://ipchem.jrc.ec.europa.eu/index.html#showmet

adata/DEMOCOPHESCY 

CH DEMOCOPHES UM 117 
2011-

2012 
27-45 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DE

MOCOPHES 

IE DEMOCOPHES UM 120 
2011-

2012 
25-46 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DE

MOCOPHES 

PT DEMOCOPHES UM 117 
2011-

2012 
26-45 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DE

MOCOPHES 

RO DEMOCOPHES UM 117 
2011-

2012 
25-45 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DE

MOCOPHES 

UK DEMOCOPHES UM 21 
2011-

2012 
32-50 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DE

MOCOPHES 

SI DEMOCOPHES UM 120 
2011-

2012 
30-46 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/SLODEMOCOPHES 

SE DEMOCOPHES UM 100 
2011-

2012 
28-46 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/DEMOCOPHESSE 

LU DEMOCOPHES UM 60 
2011-

2012 
33-45 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/DEMOCOPHESLU 

PL DEMOCOPHES UM 120 
2011-

2012 
27-46 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DE

MOCOPHESPL 

CZ DEMOCOPHES UM 120 
2011-

2012 
29-45 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/DEMOCOPHESCZ 

HU DEMOCOPHES UM 120 
2011-

2012 
26-45 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/DEMOCOPHESHU 

DE DEMOCOPHES UM 112 2011 29-43 
https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/DEMOCOPHESDE 

DK DEMOCOPHES UM 144 
2011-

2012 
31-52 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/DKDEMOCOPHES 

SK DEMOCOPHES UM 129 
2011-

2012 
24-46 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DE

MOCOPHESSK 

BE DEMOCOPHES UM 129 
2011-

2012 
27-45 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipch

em/index.html#showmetadata/DEMOCOPHESBE 

HBM4EU 

Aligned 

Studies 

(2014-

2021) 

CZ CELSPAC: YA UM 155 2019 20-31 
https://ipchem.jrc.ec.europa.eu/#showmetadata/CEL

SPACYA 

DK 
CPHMINIPUB_

DYMS 
US 122 

2018-

2019 
25-39 

https://ipchem.jrc.ec.europa.eu/index.html#showmet

adata/DYMS 

IS Diet_HBM US 114 
2019-

2021 
20-39 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DIE

THBM 

DE ESB UD 144 
2014-

2021 
20-29 

https://ipchem.jrc.ec.europa.eu/index.html#showmet

adata/ESB 

FR ESTEBAN UM 216 
2014-

2016 
20-39 

https://ipchem.jrc.ec.europa.eu/#showmetadata/EST

EBAN 
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HR 
HBM survey in 

adults in Croatia 
UM 159 

2019-

2020 
20-39 

https://ipchem.jrc.ec.europa.eu/index.html#showmet

adata/HBMSURVEYINADULTSINCROATIA 

PT 
INSEF-

ExpoQuim 
UM 171 

2019-

2020 
28-39 

https://ipchem.jrc.ec.europa.eu/#showmetadata/INS

EFEXPOQUIM  

LU Oriscav-Lux2 US 111 
2016-

2018 
25-39 

https://ipchem.jrc.ec.europa.eu/#showmetadata/ORI

SCAVLUX2 

PL POLAES US 158 2017 21-39 
https://ipchem.jrc.ec.europa.eu/#showmetadata/POL

AES 

UD = Urine 24 hours, US = Urine random spot, UM = First morning urine. 

* Includes male and female participants. 

** In case more than one biomarker is measured, the maximum observations per biomarker have 

been taken. 

Table S3. Population characteristics for adult women from studies which measured PAHs. 

Time 

Period 
Country Study 

Matri

x 

Total 

N** 

Sampling 

period 

Age 

range 
Reference 

Literature 

data 

(2000-

2010) 

UK MATCH* UM 85 2005-2007 18 - 66 Aquilina et al. 2010 

ES INMA UM 204 2003-2005 16 - 36 Llop et al. 2008 

PL REPRO_PL US 104 2007-2011 20 - 40 Polanska et al. 2014 

Harmoniz

ed 

aggregate

d data 

(2000-

2010) 

ES 
BIOAMBIEN

T.ES 
UM 450 2009-2010  12-59 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index

.html#showmetadata/BIOAMBIENTES 

BE 
FLEHS 2 

adults 
UM 448 2008-2009 20-39 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index

.html#showmetadata/FLEHS2REFADULT 

DEMOC

OPHES 

(2011-

2012) 

CZ 
DEMOCOPH

ES 
UM 116 2011-2012 29-45 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index

.html#showmetadata/DEMOCOPHESCZ 

DE 
DEMOCOPH

ES 
UM 114 2011 29-43 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index

.html#showmetadata/DEMOCOPHESDE 

LU 
DEMOCOPH

ES 
UM 59 2011-2012 33-45 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index

.html#showmetadata/DEMOCOPHESLU 

PL 
DEMOCOPH

ES 
UM 93 2011-2012 27-46 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DEMOCOP

HESPL 

CY 
DEMOCOPH

ES 
UM 60 2011-2012 27-45 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/D

EMOCOPHESCY 

SE 
DEMOCOPH

ES 
UM 94 2011-2012 28-46 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index

.html#showmetadata/DEMOCOPHESSE 

HBM4EU 

Aligned 

Studies 

(2014-

2021) 

CZ 
CELSPAC: 

YA 
UM 155 2019 20-31 

https://ipchem.jrc.ec.europa.eu/#showmetadata/CELSPACY

A 

DK 
CPHMINIPU

B_DYMS 
US 97 2018-2019 25-39 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/D

YMS 

IS Diet_HBM US 114 2019-2021 20-39 https://ipchem.jrc.ec.europa.eu/#showmetadata/DIETHBM 

DE ESB UD 164 2014-2021 20-29 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/ES

B 

FR ESTEBAN UM 120 2014-2016 20-39 https://ipchem.jrc.ec.europa.eu/#showmetadata/ESTEBAN 

HR 

HBM survey 

in adults in 

Croatia 

UM 159 2019-2020 20-39 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/H

BMSURVEYINADULTSINCROATIA 

CH 

HBM4EU-

study 

Switzerland 

UM 138 2020 21-39 
https://ipchem.jrc.ec.europa.eu/#showmetadata/HBM4EUST

UDYINSWITZERLAND 

PT 
INSEF-

ExpoQuim 
UM 171 2019-2020 28-39 

https://ipchem.jrc.ec.europa.eu/#showmetadata/INSEFEXPO

QUIM  

LU Oriscav-Lux2 US 111 2016-2018 25-39 
https://ipchem.jrc.ec.europa.eu/#showmetadata/ORISCAVL

UX2 

https://ipchem.jrc.ec.europa.eu/#showmetadata/INSEFEXPOQUIM
https://ipchem.jrc.ec.europa.eu/#showmetadata/INSEFEXPOQUIM
https://ipchem.jrc.ec.europa.eu/#showmetadata/INSEFEXPOQUIM
https://ipchem.jrc.ec.europa.eu/#showmetadata/INSEFEXPOQUIM
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PL POLAES US 156 2017 21-39 https://ipchem.jrc.ec.europa.eu/#showmetadata/POLAES 

UD = Urine 24 hours, US = Urine random spot, UM = First morning urine. 

** In case more than one biomarker is measured, the maximum observations per biomarker have 

been taken. 

Table S4. Population characteristics for children from studies which measured phthalates. 

Time 

Period 
Country Study Matrix 

Total 

N** 

Samplin

g period 

Age 

range 
Reference 

Literat

ure 

data 

(2000-

2010) 

DK 

Childhood 

Exposure to 

Phthalates* 

US 991 
2006-

2007 
 4-9 Boas et al. 2010 

AT 

Consumer 

Habits and 

phthalate 

exposure 

UM 44 2009 8 Wallner et al. 2016 

DE 
Duisburg.Boc

hum.DE 
UM 465 

2009-

2010 

7.8-

10.8 
Kaspersen-Sonnenberg et al. 2014 

DE 

German 

children 

exposure to 

phthalates 

US 111 2007  5-6 Koch et al. 2011 

ES INMA US 19 
2004-

2008 
4 Casas et al. 2011 

Harmo

nized 

aggreg

ated 

data 

(2000-

2010) 

DK 

Copenhagen 

Mother-Child 

cohort 

US 659 
2006-

2007 
 6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/CPHMC 

DK 
Copenhagen 

Puberty Study 
UM 913 

2006-

2008 
 6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/CPHPUBCROSS 

DK 

Copenhagen 

Puberty 

Substudy_24h 

UD 65 2007  6-11 
https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/CPHPUB129SUB 

DK 

Copenhagen 

Puberty 

Substudy_day

1 

UM 65 2007  6-11 
https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/CPHPUB129SUB 

DK 

Copenhagen 

Puberty 

Substudy_day

2 

UM 65 2007  6-11 
https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/CPHPUB129SUB 

DE 
GerES IV 

(unweighted) 
UM 301 

2003-

2006 
 6-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/GERESIV 

DEM

OCOP

HES 

(2011-

2012) 

BE 
DEMOCOPH

ES 
UM 129 

2011-

2012 
6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/DEMOCOPHESBE 

CZ 
DEMOCOPH

ES 
UM 120 

2011-

2012 
6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/DEMOCOPHESCZ 

CH 
DEMOCOPH

ES 
UM 119 

2011-

2012 
6-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/DEMOCOPHES 

IE 
DEMOCOPH

ES 
UM 120 

2011-

2012 
6-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/DEMOCOPHES 

PT 
DEMOCOPH

ES 
UM 116 

2011-

2012 
5-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/DEMOCOPHES 

RO 
DEMOCOPH

ES 
UM 119 

2011-

2012 
6-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/DEMOCOPHES 

UK 
DEMOCOPH

ES 
UM 21 

2011-

2012 
6-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/DEMOCOPHES 

DK 
DEMOCOPH

ES 
UM 143 

2011-

2012 
6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/DKDEMOCOPHES 
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DE 
DEMOCOPH

ES 
UM 119 2012 5-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/DEMOCOPHESDE 

HU 
DEMOCOPH

ES 
UM 120 

2011-

2012 
6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/DEMOCOPHESHU 

LU 
DEMOCOPH

ES 
UM 60 

2011-

2012 
6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/DEMOCOPHESLU 

PL 
DEMOCOPH

ES 
UM 120 

2011-

2012 
6-11 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DEMOCOPHESP

L 

SK 
DEMOCOPH

ES 
UM 120 

2011-

2012 
6-11 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DEMOCOPHESS

K 

SI 
DEMOCOPH

ES 
UM 119 

2011-

2012 
6-12 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/SLODEMOCOPHES 

ES 
DEMOCOPH

ES 
UM 120 

2011-

2012 
6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/DEMOCOPHESSPAIN 

CY 
DEMOCOPH

ES 
UM 60 

2011-

2012 
6-11 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/DEMO

COPHESCY  

SE 
DEMOCOPH

ES 
UM 98 

2011-

2012 
6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

#showmetadata/DEMOCOPHESSE 

HBM4

EU 

Aligne

d 

Studie

s 

(2014-

2021) 

BE 3xG UM 133 
2019-

2020 
 6-8 https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/3XG  

EL CROME UM 161 
2020-

2021 
 6-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/CROME 

FR ESTEBAN UM 286 
2014-

2016 
 6-12 https://ipchem.jrc.ec.europa.eu/#showmetadata/ESTEBAN 

DE 
GerES V-sub 

(unweighted) 
UM 300 

2015-

2017 
 6-12 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/GERES

V 

HU InAirQ US 262 
2017-

2018 
 8-11 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/INAIR

Q 

IT NACII US 299 
2014-

2016 
 6-8 https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/NACII 

NO NEBII US 300 
2016-

2017 
 7-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/NEBII 

DK OCC US 300 
2018-

2019 
 6-7 https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/OCC 

SK PCB cohort US 300 
2014-

2017 
 10-12 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/PCBCO

HORT 

PL POLAES US 300 2017  7-10 https://ipchem.jrc.ec.europa.eu/#showmetadata/POLAES 

SI SLO CRP UM 149 2018  7-10 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/SLOCR

P 

NL 
SPECIMEn-

NL 
US 89 2020  6-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/SPECIMENNL 

UD = Urine 24 hours, US = Urine random spot, UM = First morning urine. 

* Only sex-stratified data. 

** In case more than one biomarker is measured, the maximum observations per biomarker have 

been taken. 

Table S5. Population characteristics for children from studies which measured DINCH. 

Time 

Period 
Country Study Matrix 

Total 

N** 

Sampling 

period 

Age 

range 
Reference 

DEMOCOP

HES 

(2011-

2012) 

BE 
DEMOCOP

HES 
UM 117 2011-2012  6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/DEMOCOPHESBE 

CZ 
DEMOCOP

HES 
UM 118 2011-2012  6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/DEMOCOPHESCZ 

DK 
DEMOCOP

HES 
UM 143 2011-2012  6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/DKDEMOCOPHES 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/DEMOCOPHESCY
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/DEMOCOPHESCY
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/3XG
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DE 
DEMOCOP

HES 
UM 112 2011  5-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/DEMOCOPHESDE 

LU 
DEMOCOP

HES 
UM 59 2011-2012  6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/DEMOCOPHESLU 

PL 
DEMOCOP

HES 
UM 94 2011-2012  6-11 

https://ipchem.jrc.ec.europa.eu/#showmetadata/DEMOCO

PHESPL 

ES 
DEMOCOP

HES 
UM 120 2011-2012  6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/DEMOCOPHESSPAIN 

CY 
DEMOCOP

HES 
UM 60 2011-2012  6-11 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

DEMOCOPHESCY  

SE 
DEMOCOP

HES 
UM 99 2011-2012 6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/DEMOCOPHESSE 

HBM4EU 

Aligned 

Studies 

(2014-

2021) 

BE 3xG UM 133 2019-2020  6-8 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

3XG 

EL CROME UM 161 2020-2021  6-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/CROME 

FR ESTEBAN UM 286 2014-2016  6-12 https://ipchem.jrc.ec.europa.eu/#showmetadata/ESTEBAN 

DE 

GerES V-

sub 

(unweighted) 

UM 299 2015-2017  6-12 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

GERESV 

HU InAirQ US 262 2017-2018  8-11 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/I

NAIRQ 

IT NACII US 300 2014-2016  6-8 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

NACII 

NO NEBII US 300 2016-2017  7-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/NEBII 

DK OCC US 300 2018-2019  6-7 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

OCC 

SK PCB cohort US 300 2014-2017  10-12 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

PCBCOHORT 

PL POLAES US 300 2017  7-10 https://ipchem.jrc.ec.europa.eu/#showmetadata/POLAES 

SI SLO CRP UM 149 2018  7-10 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

SLOCRP 

NL 
SPECIMEn-

NL 
US 89 2020  6-11 

https://ipchem.jrc.ec.europa.eu/#showmetadata/SPECIME

NNL 

UD = Urine 24 hours, US = Urine random spot, UM = First morning urine. 

** In case more than one biomarker is measured, the maximum observations per biomarker have 

been taken. 

  

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/DEMOCOPHESCY
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/DEMOCOPHESCY
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/3XG
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/3XG
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Table S6. Population characteristics for children from studies which measured OPFRs. 

Time 

Period 
Country Study Matrix 

Total 

N** 

Sampling 

period 

Age 

range 
Reference 

DEMOCOP

HES 

(2011-

2012) 

BE 
DEMOCOP

HES 
UM 117 2011-2012 6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/DEMOCOPHESBE 

CZ 
DEMOCOP

HES 
UM 116 2011-2012 6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/DEMOCOPHESCZ 

DE 
DEMOCOP

HES 
UM 111 2011 5-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/DEMOCOPHESDE 

SI 
DEMOCOP

HES 
UM 114 2011-2012 6-12 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/SLODEMOCOPHES 

CY 
DEMOCOP

HES 
UM 60 2011-2012 6-11 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

DEMOCOPHESCY  

SE 
DEMOCOP

HES 
UM 99 2011-2012 6-11 

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/ind

ex.html#showmetadata/DEMOCOPHESSE 

HBM4EU 

Aligned 

Studies 

(2014-

2021) 

BE 3xG UM 133 2019-2020  6-8 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/3

XG 

FR ESTEBAN UM 299 2014-2016  6-12 https://ipchem.jrc.ec.europa.eu/#showmetadata/ESTEBAN 

DE 
GerES V-sub 

(unweighted) 
UM 300 2015-2017  6-12 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

GERESV 

NO NEBII US 300 2016-2017  7-11 https://ipchem.jrc.ec.europa.eu/#showmetadata/NEBII 

DK OCC US 291 2018-2019  6-7 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

OCC 

SK PCB cohort US 300 2014-2017  10-12 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

PCBCOHORT 

SL SLO CRP UM 147 2018  7-10 
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/

SLOCRP 

UD = Urine 24 hours, US = Urine random spot, UM = First morning urine. 

** In case more than one biomarker is measured, the maximum observations per biomarker have 

been taken. 

Table S7. Analytical technique used to measure all substance groups for all studies in the three time 

periods: period 1 (2000-2010) includes literature and harmonized aggregated data; period 2 (2011-

2012) includes the: DEMOCOPHES studies and period 3 (2014-2022) includes the HBM4EU Aligned 

studies aggregated data. 

Time Point Country Study name Substance group 
Specific 

biomarkers 
Technique 

1 - Literature data 

Sweden Swedish POPUP Study 

Bisphenols 

  LC-MS/MS 

The Netherlands 
Study on Maternal Weight 

Gain 
 HPLC-ESI-MS/MS 

Spain INMA  HPLC-MS/MS 

France IMEPOGE 

Cadmium 

  ICP-MS 

France ENNS  ICP-MS 

Germany 
Biomonitoring Trace 

Elements 
 ICP-MS 

Spain Ria of Huelva  AAS 

Spain ISCIII Biomonitoring Study  DRC-ICP-MS 

Italy 
Modena Solid Waste 

Incinerator 
  ICP-MS 

Denmark 
Childhood Exposure to 

Phthalates 

Phthalates 

 LC-MS/MS 

Austria 
Consumer Habits and 

phthalate exposure 
 LC-ESI-MS/MS 

Germany 

Duisburg.Bochum.DE / 

German children exposure to 

phthalates 

 LC/LC–MS/MS 

https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/DEMOCOPHESCY
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/DEMOCOPHESCY
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/3XG
https://ipchem.jrc.ec.europa.eu/index.html#showmetadata/3XG
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Spain INMA  HPLC-MS/MS 

Spain INMA Polycyclic 

Aromatic 

Hydrocarbons 

(PAHs) 

 HPLC-FD 

United Kingdom MATCH  LC-MS/MS 

Poland REPRO_PL  GC-MS 

1 - Harmonized 

aggregated data 

Denmark 
Copenhagen Mother-Child 

cohort 

Phthalates 

 LC-MS/MS 

Denmark Copenhagen Puberty Study  LC-MS/MS 

Denmark 

Copenhagen Puberty 

SubStudy (Day1, Day2, 24 

hours) 

 LC-MS/MS 

Germany GerES IV  LC–MS/MS 

Spain BIOAMBIENT.ES Polycyclic 

Aromatic 

Hydrocarbons 

(PAHs) 

 HPLC-FD 

Belgium FLEHS 2 Adults  HPLC - FD 

Slovenia SLO-HBM-I 

Cadmium 

 ICP-MS 

Spain BIOAMBIENT.ES  ICP-MS 

Lithuania Breast Cancer Study-1-LT  AAS 

Czech Republic CzechHBM-AE_2007   Not specified 

Czech Republic CzechHBM-AE_2009   Not specified 

Belgium FLEHS 2 Adults  ICP-DRC-MS 

Denmark 

Copenhagen Puberty 

SubStudy (Day1, Day2, 24 

hours) 
Bisphenols 

 LC-MS/MS 

Germany ESB-DE  HPLC–MS/MS 

2- DEMOCOPHES 

Spain DEMOCOPHES - ES 

Bisphenols 

BPA LC–MS 

Spain DEMOCOPHES - ES BPS, BPF 
On-line SPE LC-

MS/MS 

Czech Republic DEMOCOPHES - CZ  GC-MS/MS 

Slovenia DEMOCOPHES - SLO  GC-MS/MS 

Luxembourg DEMOCOPHES - LU  LC-MS/MS 

Denmark DEMOCOPHES - DK  LC–MS/MS 

Cyprus DEMOCOPHES - CY  LC-MS/MS 

Czech Republic DEMOCOPHES - CZ 

Cadmium 

 ICP-MS 

Slovenia DEMOCOPHES - SLO  ICP-MS 

Spain DEMOCOPHES - ES  ICP-MS 

Denmark DEMOCOPHES - DK  ICP-MS 

Luxembourg DEMOCOPHES - LU  ICP-MS 

Hungary DEMOCOPHES - HU  ICP-MS 

Cyprus DEMOCOPHES - CY  ICP-MS 

Spain DEMOCOPHES - ES 

DINCH 

 LC–MS/MS 

Denmark DEMOCOPHES - DK  LC-MS/MS 

Germany DEMOCOPHES - DE  HPLC-MS/MS 

Luxembourg DEMOCOPHES - LU  UPLC-MS/MS 

Czech Republic DEMOCOPHES - CZ  UHPLC-MS/MS  

Cyprus DEMOCOPHES - CY  HPLC-MS/MS 

Czech Republic DEMOCOPHES - CZ 
Organophosphate 

Flame Retardants 

(OPFRs) 

 UHPLC-MS/MS  

Slovenia DEMOCOPHES - SLO  HPLC-MS/MS 

Germany DEMOCOPHES - DE  GC-MS/MS 

Cyprus DEMOCOPHES - CY  LC-MS/MS 

Czech Republic DEMOCOPHES - CZ Phthalates 

MMP, MEP, 

MEHP, 

5OHMEHP, 

5oxoMEHP, 

MnBP, 

MBzP, 

MCHP 

UHPLC–ESI-MS/MS 
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MiBP, 

5CXMEHP, 

MECPP, 

MnOP, MOP, 

OH-MiNP, 

MHNP, 

MHiNP, cx-

MiNP, 

MCOP, 

MCiOP, OH-

MiDP, 

MHiDP, OH-

MINCH, 

MHNCH 

UHPLC-MS/MS  

Slovenia DEMOCOPHES - SLO  UHPLC-MS/MS 

Luxembourg DEMOCOPHES - LU  UPLC-MS/MS 

Spain DEMOCOPHES - ES  LC–MS/MS 

Denmark DEMOCOPHES - DK  LC–MS/MS 

Hungary DEMOCOPHES - HU  UHPLC–ESI-MS/MS 

Cyprus DEMOCOPHES - CY  HPLC-MS/MS 

Czech Republic DEMOCOPHES - CZ Polycyclic 

Aromatic 

Hydrocarbons 

(PAHs) 

 UHPLC-MS/MS  

Luxembourg DEMOCPHES - LU  UHPLC-MS/MS 

Germany DEMOCOPHES - DE  GC-MS 

Cyprus DEMOCOPHES - CY  UHPLC-MS/MS 

3- HBM4EU Aligned 

Studies 

France ESTEBAN adults-FR 

Bisphenols 

 GC-MS/MS 

Poland POLAES adults-PL  LC-MS/MS 

Denmark CPHMINIPUB-DK  LC-MS/MS 

Island Diet_HBM-IS  LC-MS/MS 

Finland FinHealth-FI  LC-MS/MS 

Czech Republic CELSPAC-CZ  LC-MS/MS 

Croatia HBM in adults in Croatia-HR  LC-MS/MS 

Portugal INSEF-ExQAP-PT  LC-MS/MS 

Switzerland SHeS-PP-CH  LC-MS/MS 

Germany ESB-DE  LC-MS/MS 

Luxembourg Oriscav-Lux2-LU  LC-MS/MS 

Denmark DYMS-DK  LC-MS/MS 

France ESTEBAN adults-FR 

Cadmium 

 ICP-MS 

Poland POLAES adults-PL  ICP-MS 

Denmark CPHMINIPUB-DK  ICP-MS 

Island Diet_HBM-IS  ICP-MS 

Czech Republic CELSPAC-CZ  ICP-MS 

Croatia HBM in adults in Croatia-HR  ICP-MS 

Portugal INSEF-ExQAP-PT  ICP-MS 

Germany ESB-DE  ICP-MS 

Luxembourg Oriscav-Lux2-LU  ICP-MS 

Denmark DYMS-DK  ICP-MS 

Hungary InAirQ-HU 

DINCH 

 LC-MS/MS 

Italy NACII-IT  LC-MS/MS 

Germany GerESV children-DE  LC-MS/MS 

Norway NEBII cildren-NO  LC-MS/MS 

France ESTEBAN children-FR  LC-MS/MS 

Poland POLAES children-PL  LC-MS/MS 

Slovakia PCB children-SK  LC-MS/MS 

Slovenia SLOCRP children-Sl  LC-MS/MS 

Greece CROME children-EL  LC-MS/MS 

Denmark OCC-DK  LC-MS/MS 

The Netherlands SPECIMEN-NL  LC-MS/MS 

Belgium 3xG-BE  LC-MS/MS 
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Germany GerESV children-DE 

Organophosphate 

Flame Retardants 

(OPFRs) 

 GC-MS/MS 

Norway NEBII cildren-NO  LC-MS/MS 

France ESTEBAN children-FR  LC-MS/MS  

Slovakia PCB children-SK  LC-MS/MS 

Slovenia SLOCRP children-Sl  LC-MS/MS 

Denmark OCC-DK  LC-MS/MS 

Belgium 3xG-BE  LC-MS/MS 

Hungary InAirQ-HU 

Phthalates 

 LC-MS/MS 

Italy NACII-IT  LC-MS/MS 

Germany GerESV children-DE  LC-MS/MS 

Norway NEBII cildren-NO  LC-MS/MS 

France ESTEBAN children-FR  LC-MS/MS 

Poland POLAES children-PL  LC-MS/MS 

Slovakia PCB children-SK  LC-MS/MS 

Slovenia SLOCRP children-Sl  LC-MS/MS 

Greece CROME children-EL  LC-MS/MS 

Denmark OCC-DK  LC-MS/MS 

The Netherlands SPECIMEN-NL  LC-MS/MS 

Belgium 3xG-BE  LC-MS/MS 

France ESTEBAN adults-FR 

Polycyclic 

Aromatic 

Hydrocarbons 

(PAHs) 

 GC-MS/MS 

Poland POLAES adults-PL   Not specified 

Denmark CPHMINIPUB-DK  GC-MS 

Island Diet_HBM-IS  LC-MS/MS 

Czech Republic CELSPAC-CZ  LC-MS/MS 

Croatia HBM in adults in Croatia-HR  LC-MS/MS 

Portugal INSEF-ExQAP-PT  LC-MS/MS 

Switzerland SHeS-PP-CH  LC-MS/MS 

Germany ESB-DE  LC-MS/MS 

Luxembourg Oriscav-Lux2-LU  GC-MS/MS 

Denmark DYMS-DK  GC-MS 

Method abbreviations: LC-MS/MS = Liquid Chromatography with tandem mass spectrometry; 

HPLC-ESI-MS/MS = LC-ESI-MS = Liquid Chromatography Electrospray Ionization Tandem Mass 

Spectrometric. ; HPLC-MS/MS = High Performance Liquid Chromatography-Mass Spectrometry; 

ICP-MS = Inductively Coupled Plasma Mass Spectrometry; AAS = Atomic Absorption Spectros-

copy; DRC-ICP-MS = Dynamic Reaction Cell for Inductively Coupled Plasma Mass Spectrometry; 

LC/LC–MS/MS = Tandem Liquid Chromatography combined with Tandem Mass Spectrometry; 

HPLC-FD = High-performance Liquid Chromatography-Fluorescence Detector; GC-MS = Gas Chro-

matography–Mass Spectrometry; UHPLC-MS/MS = Ultra High Performance Liquid Chromatog-

raphy-Mass Spectrometry. 
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Figure S1. Forest plots representing the estimate and confidence interval for the Theil-Sen regres-

sion of phthalates and DINCH measured in children 5-12 years of age for the 50th and 90th percen-

tiles. In black, exposure markers with p-value <0.05 (significant). In grey, exposure markers with p-

value >0.05 (unsignificant). 
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Figure S2. Forest plots representing the estimate and confidence interval for the Theil-Sen regres-

sion of OPFRs measured in children 5-12 years of age for the 50th and 90th percentiles. In black, ex-

posure markers with p-value <0.05 (significant). In grey, exposure markers with p-value >0.05 (un-

significant). 
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Figure S3. Forest plots representing the estimate and confidence interval for the Theil-Sen regres-

sion of cadmium measured in women 24-52 years of age for the 50th and 90th percentiles. In black, 

exposure markers with p-value <0.05 (significant). In grey, exposure markers with p-value >0.05 

(unsignificant). 
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Figure S4. Forest plots representing the estimate and confidence interval for the Theil-Sen regres-

sion of bisphenols measured in women 24-52 years of age for the 50th and 90th percentiles. In black, 

exposure markers with p-value <0.05 (significant). In grey, exposure markers with p-value >0.05 

(unsignificant). 
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Figure S5. Forest plots representing the estimate and confidence interval for the Theil-Sen regres-

sion of PAHs measured in women 24-52 years of age for the 50th and 90th percentiles. In black, expo-

sure markers with p-value <0.05 (significant). In grey, exposure markers with p-value >0.05 (unsig-

nificant). 


