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Table S1: BBzP metabolite MBzP (Mono-benzyl phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES IV 2005 2005 F,M 50  0.25 0.00 24.8 16.7 - 30.8 46.6 30.5 - 52.5 55.0 50.2 - 91.7 66.0  21.8 17.2 - 27.6 

3-5 sU DK CPH-MC 2006 F,M 189 1.26  9.52 18.5 14.8 - 23.0 42.9 35.2 - 57.0 82.4 71.2 - 111 121 95.2 - 241 15.6 12.6 - 19.4 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.20 0.26 3.65 3.20 - 4.30 7.33 6.36 - 8.69 15.7 12.6 - 20.6 30.3 20.6 - 44.4 3.91 3.51 - 4.37 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.20 0.00 2.36 1.92 - 3.70 5.02 3.97 - 8.35 9.35 6.84 - 15.6 13.9  2.31 1.75 - 3.04 

3-5 mU CZ CzechHBM-CE 2016 - 2017 F,M 148  1.90 25.0 3.16 2.68 - 3.76 6.70 5.25 - 9.05 16.9 11.8 - 43.2 43.5 18.6 - 94.6 3.28 2.66 - 4.05 

6-11 mU DE GerES IV 2005 2005 F,M 102  0.25 0.00 19.8 16.9 - 24.5 36.7 26.7 - 51.6 66.3 54.4 - 88.6 88.2 69.8 - 112 20.1 16.9 - 23.9 

6-11 sU DK CPH-MC 2006 - 2007 F,M 659 1.26  15.5 13.7 12.0 - 15.7 31.2 28.1 - 35.9 59.7 52.9 - 67.1 93.3 73.7 - 111 10.7 9.52 - 12.0 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 1.14  0.00 50.3 46.2 - 54.0 87.1 83.2 - 93.8 151 132 - 161 220 187 - 258 50.8 48.0 - 53.8 

6-11 sU AT PBAT 2010 - 2012 F,M 165 0.59 1.18 23.6 2.69 2.35 - 3.34 7.04 5.35 - 9.30 14.2 11.1 - 23.8 28.7 16.3 - 40.5 2.99 2.49 - 3.59 
6-11 mU SE DEMOCOPHES-SE 2011 - 2012 F,M 98  0.30 0.00 22.1 17.7 - 24.8 36.2 28.1 - 41.2 56.8 42.8 - 81.8 80.2 58.9 - 118 19.7 16.6 - 23.3 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  1.14 2.80 7.03 6.11 - 8.06 12.1 9.85 - 16.0 24.0 17.4 - 30.9 31.0 26.2 - 51.4 7.24 6.26 - 8.38 

6-11 mU ES DEMOCOPHES-ES 2011 - 2012 F,M 120  0.20 0.00 12.8 9.74 - 15.6 23.4 19.4 - 27.2 34.8 27.5 - 58.1 57.8 36.1 - 70.4 12.5 10.8 - 14.6 

6-11 mU SL DEMOCOPHES-SI 2011 - 2012 F,M 119  0.50 0.00 7.60 6.44 - 9.72 17.0 13.3 - 22.0 26.4 23.0 - 34.0 34.0 28.0 - 61.9 8.40 7.11 - 9.92 

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 60  0.20 1.67 4.25 3.11 - 5.40 8.43 5.48 - 10.7 13.4 9.42 - 35.8 24.1  4.49 3.46 - 5.82 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.20 0.00 6.01 4.76 - 7.18 11.0 8.78 - 13.7 21.7 15.0 - 44.9 34.2 23.8 - 234 6.43 5.27 - 7.85 

6-11 mU BE DEMOCOPHES-BE 2011 - 2012 F,M 129  0.20 0.00 8.40 6.80 - 10.0 14.0 12.4 - 20.6 26.2 21.6 - 34.7 34.2 27.8 - 100 8.44 7.15 - 9.97 

6-11 mU HU DEMOCOPHES-HU 2011 - 2012 F,M 120  1.20 2.50 7.37 5.44 - 8.68 13.2 10.3 - 16.5 24.3 17.7 - 44.0 44.0 25.0 - 264 7.33 6.01 - 8.95 

6-11 mU PL DEMOCOPHES-PL 2011 - 2012 F,M 120  0.50 0.83 9.75 7.26 - 12.0 17.2 15.0 - 21.9 29.1 23.7 - 60.5 60.0 33.3 - 177 8.78 7.14 - 10.8 

6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 120  1.20 0.00 7.55 6.14 - 9.69 14.2 11.2 - 21.6 35.5 22.4 - 60.9 55.7 36.8 - 135 8.32 6.89 - 10.0 

6-11 mU SK DEMOCOPHES-SK 2011 - 2012 F,M 129  1.20 0.78 8.18 6.24 - 9.50 14.8 12.8 - 17.1 27.9 18.3 - 43.0 41.8 32.5 - 103 8.51 7.25 - 10.00 

6-11 mU NO IES 2012 F,M 50 0.07 0.20 0.00 6.94 5.40 - 7.80 9.43 7.79 - 12.6 18.4 10.3 - 24.7 20.0  6.41 5.27 - 7.80 

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.20 0.32 3.10 2.90 - 3.20 5.70 5.20 - 6.10 11.3 9.98 - 14.5 18.7 16.8 - 25.6 3.32 3.11 - 3.54 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.20 0.00 3.00 2.19 - 4.04 6.18 4.88 - 8.19 11.0 8.32 - 21.5 17.8 11.3 - 71.1 2.94 2.34 - 3.68 

6-11 mU CZ CzechHBM-CE 2016 - 2017 F,M 223  1.90 30.0 3.22 2.69 - 3.90 6.87 6.26 - 9.91 19.9 13.1 - 27.1 29.1 24.5 - 61.8 3.33 2.82 - 3.94 

12-19 mU DE GerES IV 2005 2005 F,M 51  0.25 0.00 13.0 9.79 - 18.0 31.6 17.9 - 41.4 47.5 33.4 - 84.6 63.2  14.3 11.0 - 18.4 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 1.14  0.00 46.2 41.1 - 49.9 83.2 73.6 - 93.3 138 111 - 161 182 160 - 244 45.0 41.2 - 49.1 
12-19 sU DK DYMS 2007 2007 M 239 1.14 1.14 0.84 35.1 30.6 - 40.6 60.6 51.4 - 71.7 102 85.8 - 117 128 113 - 164 31.9 28.2 - 36.0 
12-19 sU DK DYMS 2008 2008 M 261 1.14 1.14 0.38 31.5 29.5 - 37.8 58.8 52.1 - 71.2 116 87.7 - 142 163 129 - 228 32.0 28.2 - 36.4 

12-19 mU BE FLEHS2RefAdo 2008 - 2009 F,M 210 0.20  0.00 29.5 25.0 - 35.0 67.0 56.5 - 83.0 115 98.6 - 158 163 128 - 237 31.9 27.8 - 36.6 
12-19 sU DK DYMS 2009 2009 M 210 0.03 0.03 0.48 18.7 16.9 - 22.5 40.8 33.9 - 49.2 80.4 57.8 - 130 145 89.8 - 352 19.7 16.8 - 23.2 
12-19 sU AT PBAT 2010 - 2012 F,M 94 0.59 1.18 23.4 2.66 2.23 - 3.62 6.98 4.74 - 10.6 12.8 10.7 - 19.0 17.5 13.5 - 39.8 2.99 2.38 - 3.76 

12-19 sU DK DYMS 2013 2013 M 70 0.03 0.03 2.86 4.97 3.50 - 5.94 8.01 6.57 - 10.8 12.8 9.90 - 23.7 17.1  3.84 2.84 - 5.18 

12-19 sU BE FLEHS3RefAdo 2013 F,M 207  0.20 0.00 5.25 4.59 - 5.93 10.2 8.93 - 13.8 21.7 18.1 - 27.1 28.4 24.4 - 37.1 5.40 4.69 - 6.23 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.20 0.32 2.60 2.40 - 2.70 4.70 4.40 - 5.10 9.39 8.30 - 10.6 14.1 12.5 - 17.5 2.69 2.53 - 2.86 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

12-19 sU DK DYMS 2017 2017 M 76 0.03 0.03 2.63 2.36 1.95 - 3.08 4.23 3.60 - 5.23 8.36 5.08 - 18.2 15.9 8.38 - 25.6 2.21 1.68 - 2.92 

20-39 24hU DE ESB 2007 2007 F,M 60  0.20 0.00 2.85 2.40 - 3.70 5.50 3.78 - 8.47 12.7 7.17 - 27.1 16.9  3.28 2.57 - 4.20 

20-39 sU DK DYMS 2008 2008 M 54 1.14 1.14 0.00 47.5 28.5 - 68.3 80.7 68.3 - 114 168 89.0 - 271 205  40.3 30.6 - 53.2 

20-39 mU BE FLEHS2RefAdult 2008 - 2009 F,M 189 0.20  0.53 21.0 17.6 - 25.4 36.0 32.0 - 44.0 67.0 54.2 - 89.2 93.0 71.0 - 158 18.5 15.7 - 21.8 

20-39 24hU DE ESB 2008 2008 F,M 54  0.50 3.70 3.84 3.10 - 4.58 5.58 4.58 - 7.04 8.12 6.32 - 20.1 10.1  3.64 2.98 - 4.45 

20-39 sU DK DYMS 2009 2009 M 79 0.03 0.03 0.00 19.4 14.3 - 28.5 41.1 35.3 - 55.7 70.0 55.1 - 99.3 92.2 70.3 - 482 19.5 15.3 - 24.7 
20-39 24hU DE ESB 2009 2009 F,M 60  0.20 0.00 3.15 2.60 - 4.00 4.62 4.00 - 6.60 9.54 5.36 - 27.2 16.0  3.11 2.44 - 3.97 

20-39 sU AT PBAT 2010 - 2011 F,M 135 0.59 1.18 37.0 1.55 1.32 - 1.85 3.01 2.16 - 4.10 6.08 4.87 - 10.9 10.9 6.64 - 18.0 1.65 1.40 - 1.95 
20-39 mU SE DEMOCOPHES-SE 2011 - 2012 F 50  0.30 0.00 18.0 10.2 - 21.5 33.1 21.1 - 67.8 85.0 55.0 - 209 108  15.9 11.1 - 22.6 

20-39 mU DK DEMOCOPHES-DK 2011 F 51  1.14 5.88 4.96 3.66 - 6.68 11.0 6.54 - 17.0 19.2 14.2 - 24.5 22.8  5.08 3.91 - 6.62 

20-39 mU SL DEMOCOPHES-SI 2011 - 2012 F 63  0.50 0.00 6.50 4.97 - 7.77 10.0 7.89 - 11.0 13.0 11.0 - 30.1 22.9  5.94 4.81 - 7.34 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.20 0.00 5.55 3.51 - 7.05 9.59 7.12 - 16.6 17.7 11.7 - 37.5 30.9  5.44 4.29 - 6.90 

20-39 mU BE DEMOCOPHES-BE 2011 - 2012 F 62  0.20 0.00 5.95 4.38 - 8.02 11.5 8.25 - 14.0 16.7 13.3 - 39.6 19.9  5.90 4.63 - 7.53 

20-39 24hU DE ESB 2011 2011 F,M 60  0.20 0.00 3.25 2.30 - 4.30 5.25 4.30 - 8.67 9.93 7.06 - 18.2 13.2  3.36 2.68 - 4.21 

20-39 mU HU DEMOCOPHES-HU 2011 - 2012 F 89  1.20 4.49 4.77 3.83 - 5.69 9.04 6.57 - 11.6 16.1 11.6 - 24.6 22.3 17.8 - 55.8 5.06 4.20 - 6.09 

20-39 mU PL DEMOCOPHES-PL 2011 - 2012 F 88  0.50 1.14 3.75 2.80 - 5.49 7.95 6.18 - 17.1 19.3 16.7 - 34.0 26.6 19.7 - 48.7 4.43 3.55 - 5.54 

20-39 mU CZ DEMOCOPHES-CZ 2011 - 2012 F 88  1.20 10.2 3.65 2.72 - 5.51 8.28 6.53 - 11.4 17.1 11.3 - 124 37.8 17.9 - 507 4.48 3.40 - 5.91 

20-39 mU SK DEMOCOPHES-SK 2011 - 2012 F 91  1.20 7.69 5.21 3.66 - 5.99 8.97 7.72 - 9.88 11.4 9.87 - 17.5 16.4 12.2 - 39.1 4.56 3.80 - 5.47 
20-39 sU IL IBS 2011 F,M 144 0.50 1.00 4.86 4.71 3.86 - 5.55 9.35 7.30 - 12.5 21.2 14.0 - 53.3 54.9 22.1 - 70.7 5.01 4.18 - 6.02 

20-39 24hU DE ESB 2013 2013 F,M 60  0.20 0.00 2.00 1.70 - 2.60 3.50 2.68 - 4.50 5.37 4.40 - 20.7 12.8  2.31 1.88 - 2.85 

20-39 24hU DE ESB 2015 2015 F,M 60  0.20 1.67 1.20 1.00 - 1.80 3.23 1.88 - 5.97 6.82 5.15 - 33.8 13.7  1.68 1.23 - 2.29 

20-39 sU CZ CzechHBM-AE 2018 - 2019 F,M 194  2.37 76.8     4.05 3.26 - 5.64 6.37 4.28 - 15.5   

40-59 sU AT PBAT 2010 - 2011 F,M 112 0.59 1.18 51.8   2.50 1.77 - 3.46 4.90 3.54 - 7.49 7.26 5.32 - 10.1   

40-59 mU DK DEMOCOPHES-DK 2011 F 94  1.14 9.57 3.64 2.74 - 4.26 6.08 5.05 - 7.20 8.29 7.23 - 20.7 17.2 8.60 - 32.5 3.50 2.93 - 4.17 

40-59 mU ES DEMOCOPHES-ES 2011 - 2012 F 75  0.20 0.00 9.80 7.19 - 11.7 17.1 13.0 - 22.0 27.4 19.8 - 46.6 41.9 27.4 - 82.3 8.66 6.84 - 11.0 

40-59 mU SL DEMOCOPHES-SI 2011 - 2012 F 57  0.50 0.00 4.00 3.35 - 4.85 7.40 4.94 - 10.2 11.0 9.20 - 17.0 14.6  4.20 3.42 - 5.16 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.20 0.00 3.35 2.40 - 4.24 6.61 4.26 - 7.97 10.8 7.54 - 18.1 14.9  3.45 2.70 - 4.42 

40-59 mU BE DEMOCOPHES-BE 2011 - 2012 F 67  0.20 0.00 6.50 5.23 - 8.19 12.0 8.46 - 15.0 17.4 15.0 - 26.3 23.7  6.77 5.60 - 8.17 
40-59 sU IL IBS 2011 F,M 86 0.50 1.00 13.9 3.96 2.77 - 5.16 8.21 6.62 - 11.9 18.4 11.8 - 26.0 25.0 18.9 - 192 4.21 3.30 - 5.38 

40-59 sU CZ CzechHBM-AE 2018 - 2019 F,M 192  2.37 77.1     4.43 3.25 - 7.29 7.43 5.05 - 9.97   

60+ sU AT PBAT 2010 - 2012 F,M 89 0.59 1.18 44.9 1.30  3.09 2.01 - 6.39 10.8 6.16 - 14.9 13.0 10.8 - 30.4 1.47 1.13 - 1.91 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S2: DEHP metabolite MEHP (Mono(2-ethylhexyl) phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES IV 2005 2005 F,M 50  0.25 0.00 4.87 3.80 - 6.61 7.67 6.49 - 10.7 13.4 8.13 - 39.3 25.9  4.76 3.71 - 6.11 

3-5 sU DK CPH-MC 2006 F,M 189 0.31  0.53 4.60 3.82 - 5.22 8.12 6.90 - 10.3 15.2 11.7 - 22.0 25.2 17.8 - 38.4 4.16 3.58 - 4.85 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.50 13.9 1.30 1.20 - 1.40 2.10 1.90 - 2.49 4.20 3.60 - 4.89 5.79 4.83 - 7.62 1.28 1.17 - 1.40 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.50 0.00 1.63  2.85  5.09  9.04    

3-5 mU CZ CzechHBM-CE 2016 - 2017 F,M 148  2.00 43.9 2.24  3.16 2.83 - 3.76 4.62 4.03 - 5.42 5.47 4.75 - 7.33 2.21 2.03 - 2.41 

6-11 mU DE GerES IV 2005 2005 F,M 102  0.25 0.00 6.72 5.72 - 8.01 9.77 8.66 - 11.4 16.1 11.9 - 23.5 21.6 17.0 - 39.8 6.16 5.24 - 7.23 

6-11 sU DK CPH-MC 2006 - 2007 F,M 659 0.31  1.06 4.20 3.85 - 4.54 7.46 6.89 - 8.12 12.3 11.3 - 13.7 18.6 15.0 - 22.1 4.00 3.72 - 4.31 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 0.14  0.00 5.03 4.73 - 5.33 8.28 7.84 - 9.08 13.5 12.6 - 14.2 16.9 15.4 - 20.7 4.99 4.74 - 5.26 

6-11 sU AT PBAT 2010 - 2012 F,M 165 0.69 1.38 61.2   2.41 1.94 - 2.85 4.82 3.34 - 7.02 7.08 5.82 - 10.7   

6-11 mU SE DEMOCOPHES-SE 2011 - 2012 F,M 98  0.30 1.02 2.83 1.99 - 3.23 5.06 3.69 - 6.52 7.99 6.53 - 12.9 12.3 8.18 - 19.9 2.71 2.28 - 3.22 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  0.14 4.20 2.01 1.73 - 2.37 3.54 3.08 - 4.67 6.18 5.06 - 9.69 9.88 6.72 - 15.2 1.94 1.62 - 2.34 

6-11 mU ES DEMOCOPHES-ES 2011 - 2012 F,M 120  0.50 0.00 6.60 5.47 - 7.60 10.1 8.81 - 12.9 15.1 13.6 - 19.8 19.5 15.3 - 25.6 6.22 5.45 - 7.11 

6-11 mU SL DEMOCOPHES-SI 2011 - 2012 F,M 119  0.50 4.20 2.40 2.04 - 2.90 4.30 3.50 - 5.07 7.52 5.58 - 9.17 9.03 7.79 - 26.1 2.43 2.07 - 2.85 

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 60  0.50 8.33 1.70 1.30 - 2.00 2.38 2.00 - 3.47 4.00 2.99 - 4.86 4.71  1.55 1.29 - 1.86 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.50 6.72 2.32 1.92 - 2.90 4.59 3.61 - 5.84 7.17 6.00 - 8.97 8.58 7.30 - 31.6 2.41 2.04 - 2.85 

6-11 mU BE DEMOCOPHES-BE 2011 - 2012 F,M 129  0.50 6.20 2.10 1.80 - 2.60 3.60 3.04 - 4.80 8.38 5.11 - 13.0 13.0 8.94 - 21.5 2.27 1.93 - 2.67 

6-11 mU HU DEMOCOPHES-HU 2011 - 2012 F,M 120  2.00 25.8 3.59 3.21 - 4.35 6.54 5.41 - 8.37 11.4 8.55 - 23.2 22.2 11.8 - 39.0 3.59 3.02 - 4.28 

6-11 mU PL DEMOCOPHES-PL 2011 - 2012 F,M 120  0.50 2.50 3.65 3.10 - 4.50 6.00 5.20 - 7.94 8.50 8.10 - 12.5 11.2 8.70 - 15.7 3.45 2.98 - 4.00 

6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 120  2.00 27.5 3.57 2.64 - 3.94 5.56 4.44 - 7.15 8.77 7.52 - 11.0 11.0 9.06 - 19.7 3.35 2.94 - 3.83 

6-11 mU SK DEMOCOPHES-SK 2011 - 2012 F,M 129  2.00 21.7 4.20 3.59 - 5.15 7.85 6.50 - 9.51 14.0 11.2 - 18.8 18.6 14.4 - 26.6 4.17 3.58 - 4.86 

6-11 mU SK PCBcohort_c 2014 - 2016 F,M 249 0.33  0.00 4.36 3.73 - 5.09 7.77 6.81 - 9.19 13.4 12.1 - 15.9 18.0 14.8 - 23.8 3.94 3.46 - 4.48 

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.50 14.3 1.40 1.30 - 1.50 2.50 2.40 - 2.70 4.34 3.80 - 4.94 6.00 5.51 - 7.53 1.39 1.31 - 1.47 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.50 0.00 2.46 1.83 - 3.13 5.17 3.89 - 6.77 10.7 7.92 - 11.9 11.8 10.7 - 21.8 2.53 2.10 - 3.05 

6-11 mU CZ CzechHBM-CE 2016 - 2017 F,M 223  2.00 33.2 2.55 2.24 - 2.85 4.27 3.81 - 4.76 6.38 5.45 - 7.57 8.03 6.90 - 9.83 2.62 2.40 - 2.85 

12-19 mU DE GerES IV 2005 2005 F,M 51  0.25 1.96 6.75 5.44 - 7.06 8.21 7.05 - 12.0 12.8 10.0 - 46.7 17.6  6.68 5.46 - 8.18 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 0.14  0.00 4.54 4.17 - 4.96 7.46 6.71 - 8.62 13.6 11.7 - 15.9 17.7 15.9 - 26.3 4.59 4.21 - 5.02 
12-19 sU DK DYMS 2007 2007 M 239 0.14 0.14 0.84 4.48 3.84 - 4.99 8.25 6.90 - 10.1 13.7 11.6 - 18.1 19.4 16.8 - 27.7 4.22 3.71 - 4.80 
12-19 sU DK DYMS 2008 2008 M 261 0.14 0.14 0.77 3.91 3.40 - 4.28 6.29 5.65 - 7.47 11.3 9.51 - 15.3 17.6 13.1 - 42.0 3.62 3.17 - 4.14 

12-19 mU BE FLEHS2RefAdo 2008 - 2009 F,M 210 1.00  9.52 3.75 3.24 - 4.36 5.90 5.30 - 7.60 10.0 9.10 - 14.6 17.0 12.4 - 27.8 3.66 3.23 - 4.15 

12-19 sU DK DYMS 2009 2009 M 210 0.07 0.07 0.48 2.71 2.34 - 3.25 5.60 4.57 - 6.28 7.90 7.23 - 10.5 12.0 9.43 - 15.9 2.63 2.29 - 3.02 
12-19 sU AT PBAT 2010 - 2012 F,M 94 0.69 1.38 51.1   3.35 2.23 - 4.49 4.74 4.49 - 10.8 8.97 4.94 - 14.6   

12-19 sU DK DYMS 2013 2013 M 70 0.07 0.07 1.43 1.90 1.36 - 2.46 3.18 2.63 - 3.83 4.04 3.66 - 8.78 6.00  1.67 1.31 - 2.12 

12-19 sU BE FLEHS3RefAdo 2013 F,M 207  0.50 3.86 2.02 1.78 - 2.34 3.80 3.16 - 4.49 6.30 5.51 - 8.06 8.66 7.42 - 11.9 2.09 1.86 - 2.35 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.50 13.8 1.50 1.40 - 1.60 2.73 2.54 - 2.90 4.39 4.00 - 4.90 6.34 5.44 - 7.30 1.45 1.37 - 1.54 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

12-19 mU SK PCBcohort_t 2015 - 2017 F,M 65 0.33  13.8 3.57 1.87 - 4.85 6.16 5.06 - 7.90 9.12 7.37 - 14.8 13.0  2.39 1.75 - 3.27 

12-19 sU DK DYMS 2017 2017 M 76 0.07 0.07 3.95 0.94 0.79 - 1.21 1.71 1.28 - 2.24 2.99 2.19 - 5.71 4.74 3.01 - 9.79 0.90 0.70 - 1.14 

20-39 24hU DE ESB 2007 2007 F,M 60  0.50 0.00 3.60 3.10 - 5.49 8.25 5.89 - 10.8 13.3 8.70 - 28.9 23.0  4.34 3.45 - 5.46 

20-39 sU DK DYMS 2008 2008 M 54 0.14 0.14 0.00 4.79 3.97 - 6.13 8.23 6.15 - 12.3 14.3 10.2 - 17.2 15.9  4.69 3.71 - 5.92 

20-39 mU BE FLEHS2RefAdult 2008 - 2009 F,M 189 1.00  14.8 2.70 2.30 - 3.40 5.20 4.50 - 6.92 9.30 7.90 - 13.9 14.0 10.8 - 23.3 2.76 2.38 - 3.19 

20-39 24hU DE ESB 2008 2008 F,M 54  0.50 7.41 3.29 2.85 - 4.08 4.72 4.09 - 6.54 6.95 5.76 - 13.1 12.3  3.13 2.51 - 3.90 

20-39 sU DK DYMS 2009 2009 M 79 0.07 0.07 1.27 3.28 2.90 - 4.59 6.18 4.91 - 8.05 10.4 7.48 - 15.1 14.2 10.4 - 142 3.24 2.54 - 4.13 
20-39 24hU DE ESB 2009 2009 F,M 60  0.50 0.00 3.35 2.60 - 4.20 4.72 4.20 - 6.79 8.12 6.09 - 19.1 10.8  3.58 3.02 - 4.23 

20-39 sU AT PBAT 2010 - 2011 F,M 135 0.69 1.38 79.3     2.54 1.72 - 3.49 3.48 2.65 - 7.94   

20-39 mU SE DEMOCOPHES-SE 2011 - 2012 F 50  0.30 4.00 3.10 2.06 - 4.07 5.14 4.05 - 6.47 7.06 6.16 - 38.2 18.6  2.68 1.97 - 3.65 

20-39 mU DK DEMOCOPHES-DK 2011 F 51  0.14 11.8 1.79 1.27 - 2.43 3.00 2.37 - 4.44 4.83 3.44 - 10.5 6.62  1.42 1.01 - 1.98 

20-39 mU SL DEMOCOPHES-SI 2011 - 2012 F 63  0.50 3.17 4.80 3.20 - 6.57 8.15 6.60 - 15.1 21.8 12.2 - 33.3 26.0  4.44 3.35 - 5.87 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.50 15.6 3.18 2.44 - 4.12 5.55 4.26 - 7.75 9.16 7.02 - 20.4 17.8  2.69 1.99 - 3.62 

20-39 mU BE DEMOCOPHES-BE 2011 - 2012 F 62  0.50 9.68 2.05 1.38 - 2.81 4.22 2.99 - 5.23 7.62 4.90 - 24.5 11.9  2.05 1.54 - 2.72 

20-39 24hU DE ESB 2011 2011 F,M 60  0.50 3.33 1.80 1.40 - 2.10 2.58 2.10 - 3.47 3.85 3.16 - 5.68 4.82  1.69 1.43 - 2.00 

20-39 mU HU DEMOCOPHES-HU 2011 - 2012 F 89  2.00 22.5 4.61 3.18 - 5.33 7.45 5.69 - 10.6 13.6 10.6 - 19.8 18.6 13.8 - 56.8 4.13 3.40 - 5.02 

20-39 mU PL DEMOCOPHES-PL 2011 - 2012 F 88  0.50 1.14 4.85 3.44 - 5.98 8.22 6.91 - 12.1 14.0 12.0 - 40.5 25.8 14.0 - 57.1 4.54 3.68 - 5.61 

20-39 mU CZ DEMOCOPHES-CZ 2011 - 2012 F 88  2.00 23.9 3.48 2.96 - 4.19 6.03 4.33 - 7.18 7.83 7.10 - 13.2 12.4 7.86 - 14.2 3.41 2.95 - 3.95 

20-39 mU SK DEMOCOPHES-SK 2011 - 2012 F 91  2.00 19.8 4.06 3.16 - 4.94 7.04 5.80 - 9.31 13.5 9.26 - 18.9 17.8 13.6 - 33.6 4.14 3.47 - 4.94 

20-39 sU IL IBS 2011 F,M 144 0.25 0.50 0.00 12.3 10.4 - 15.7 25.3 19.5 - 37.7 51.0 44.9 - 60.9 61.2 52.4 - 239 13.7 11.4 - 16.4 
20-39 24hU DE ESB 2013 2013 F,M 60  0.50 5.00 1.35 1.30 - 1.80 2.30 1.88 - 3.30 3.33 2.80 - 4.93 4.42  1.45 1.21 - 1.73 

20-39 24hU DE ESB 2015 2015 F,M 60  0.50 10.0 1.10 1.00 - 1.20 1.92 1.36 - 2.81 3.21 2.36 - 8.16 4.42  1.22 1.00 - 1.49 

20-39 sU CZ CzechHBM-AE 2018 - 2019 F,M 194  0.61 3.09 1.89 1.67 - 2.29 3.27 2.99 - 4.01 5.66 4.55 - 9.46 11.5 7.05 - 24.0 2.15 1.90 - 2.44 

40-59 sU AT PBAT 2010 - 2011 F,M 112 0.69 1.38 80.4     2.19 1.77 - 3.36 3.14 2.22 - 5.72   

40-59 mU DK DEMOCOPHES-DK 2011 F 94  0.14 7.45 1.56 1.24 - 2.28 3.48 2.94 - 4.51 5.58 4.53 - 7.58 6.84 5.69 - 153 1.59 1.23 - 2.06 

40-59 mU ES DEMOCOPHES-ES 2011 - 2012 F 75  0.50 1.33 6.30 5.30 - 7.80 13.9 8.80 - 18.6 21.4 17.7 - 28.0 25.8 21.5 - 35.7 6.97 5.76 - 8.44 

40-59 mU SL DEMOCOPHES-SI 2011 - 2012 F 57  0.50 3.51 2.80 2.25 - 3.81 5.30 3.98 - 8.24 9.74 6.15 - 13.3 10.2  2.90 2.29 - 3.66 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.50 19.6 1.45 1.01 - 2.25 3.53 2.28 - 5.05 5.62 4.38 - 12.1 9.32  1.48 1.10 - 2.00 

40-59 mU BE DEMOCOPHES-BE 2011 - 2012 F 67  0.50 5.97 2.40 2.01 - 2.70 4.20 2.93 - 5.13 7.04 4.93 - 8.33 7.88  2.27 1.86 - 2.77 

40-59 sU IL IBS 2011 F,M 86 0.25 0.50 0.00 10.6 8.24 - 12.5 25.1 15.2 - 33.2 41.5 32.6 - 66.8 62.1 43.5 - 193 10.3 8.02 - 13.2 
40-59 sU CZ CzechHBM-AE 2018 - 2019 F,M 192  0.61 2.08 1.97 1.78 - 2.39 3.46 2.87 - 4.48 7.46 5.37 - 15.3 20.8 11.8 - 37.9 2.36 2.04 - 2.72 

6-59 mU AT IC-HBM 2009 F 50 0.22 0.81 36.0 1.20 0.32 - 1.43 2.38 1.40 - 3.58 4.04 3.10 - 10.3 5.38  1.15 0.86 - 1.55 

60+ sU AT PBAT 2010 - 2012 F,M 89 0.69 1.38 79.8     3.41 1.60 - 6.30 5.86 3.51 - 10.6   

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S3: DEHP metabolite 5OH-MEHP (Mono(2-ethyl-5-hydroxy- hexyl) phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES IV 2005 2005 F,M 50  0.25 0.00 57.6 43.8 - 69.1 78.3 67.4 - 103 123 86.6 - 273 181  51.0 40.9 - 63.6 

3-5 sU DK CPH-MC 2006 F,M 189 0.60  0.00 35.8 28.2 - 43.1 62.8 52.6 - 74.6 105 91.9 - 128 134 116 - 390 31.8 27.3 - 37.1 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.20 0.00 13.6 12.4 - 15.0 22.9 21.1 - 25.5 40.2 34.8 - 48.7 55.0 48.5 - 62.7 14.2 13.2 - 15.3 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.20 0.00 18.3 14.4 - 21.0 27.3 21.9 - 34.9 41.5 33.6 - 79.0 63.8  16.0 13.0 - 19.8 

3-5 mU CZ CzechHBM-CE 2016 - 2017 F,M 148  1.50 0.00 21.0 19.2 - 22.5 35.0 29.4 - 38.0 52.8 41.4 - 66.1 66.4 56.5 - 111 21.0 18.7 - 23.6 

6-11 mU DE GerES IV 2005 2005 F,M 102  0.25 0.00 48.0 42.2 - 52.4 75.6 61.0 - 95.9 122 99.9 - 143 133 122 - 250 48.2 42.1 - 55.1 

6-11 sU DK CPH-MC 2006 - 2007 F,M 659 0.60  0.00 33.7 30.7 - 37.2 58.6 54.6 - 65.2 97.6 88.0 - 112 135 117 - 154 30.8 28.5 - 33.3 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 0.91  0.00 49.7 47.3 - 52.0 76.9 73.7 - 81.2 113 106 - 124 165 146 - 194 50.2 48.0 - 52.6 

6-11 sU AT PBAT 2010 - 2012 F,M 165 0.79 1.58 12.7 5.15 3.37 - 6.64 11.3 8.92 - 16.0 23.2 18.6 - 27.2 27.5 24.7 - 36.5 5.23 4.46 - 6.12 
6-11 mU SE DEMOCOPHES-SE 2011 - 2012 F,M 98  0.30 0.00 24.2 20.5 - 28.0 36.2 30.6 - 47.0 53.9 47.7 - 125 111 54.7 - 145 24.1 20.9 - 27.9 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  0.91 0.00 22.8 20.5 - 28.6 36.6 31.5 - 41.3 49.8 43.7 - 88.5 88.6 50.5 - 133 23.3 20.6 - 26.4 

6-11 mU ES DEMOCOPHES-ES 2011 - 2012 F,M 120  0.20 0.00 32.9 28.3 - 40.5 56.5 50.2 - 66.8 93.3 73.7 - 132 132 94.3 - 162 34.8 30.6 - 39.6 

6-11 mU SL DEMOCOPHES-SI 2011 - 2012 F,M 119  0.50 0.00 29.0 23.0 - 35.2 46.5 41.0 - 53.7 64.0 57.7 - 80.7 79.3 65.0 - 178 28.4 24.9 - 32.4 

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 60  0.10 0.00 14.0 12.0 - 17.0 20.5 17.8 - 25.7 26.5 24.6 - 40.9 36.1  12.4 10.2 - 15.1 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.20 0.00 21.2 18.3 - 24.5 34.0 29.9 - 40.0 50.7 40.9 - 61.2 60.1 52.1 - 271 21.9 19.1 - 25.0 

6-11 mU BE DEMOCOPHES-BE 2011 - 2012 F,M 129  0.10 0.00 16.0 14.0 - 21.0 30.0 25.0 - 38.6 65.4 44.9 - 106 103 74.9 - 178 18.8 15.9 - 22.1 

6-11 mU HU DEMOCOPHES-HU 2011 - 2012 F,M 120  0.61 0.00 33.3 26.5 - 38.7 54.2 47.6 - 70.7 93.3 75.3 - 155 155 98.2 - 286 32.9 28.3 - 38.3 

6-11 mU PL DEMOCOPHES-PL 2011 - 2012 F,M 120  0.10 0.00 39.0 36.9 - 44.0 54.0 48.0 - 66.9 106 71.4 - 138 135 110 - 190 40.0 35.4 - 45.3 

6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 120  0.61 0.00 33.1 29.4 - 38.8 60.9 46.6 - 75.5 91.9 78.2 - 121 114 97.3 - 246 37.0 32.5 - 42.0 

6-11 mU SK DEMOCOPHES-SK 2011 - 2012 F,M 129  0.61 0.00 51.2 42.7 - 59.0 85.2 72.5 - 96.9 125 103 - 165 159 129 - 257 50.3 44.2 - 57.2 

6-11 mU NO IES 2012 F,M 50 0.20 0.50 0.00 21.4 17.8 - 24.7 33.1 24.4 - 37.5 41.0 35.9 - 53.4 44.1  20.9 17.9 - 24.3 

6-11 mU SK PCBcohort_c 2014 - 2016 F,M 249 0.48  0.00 26.9 25.0 - 29.3 39.7 34.6 - 44.5 58.1 52.8 - 68.5 75.8 61.7 - 102 26.9 24.8 - 29.1 

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.20 0.11 12.0 11.4 - 12.7 18.1 17.3 - 19.2 28.6 26.3 - 31.7 39.1 35.5 - 44.8 12.0 11.5 - 12.6 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.20 0.00 20.0 15.6 - 22.9 35.1 29.2 - 40.7 51.3 42.6 - 82.8 78.0 51.7 - 123 19.4 16.5 - 22.8 

6-11 mU CZ CzechHBM-CE 2016 - 2017 F,M 223  1.50 0.00 21.9 18.8 - 23.9 34.7 28.1 - 38.5 52.1 44.0 - 62.8 65.6 57.1 - 81.7 20.5 18.6 - 22.5 

12-19 mU DE GerES IV 2005 2005 F,M 51  0.25 0.00 37.6 33.7 - 44.9 54.4 43.7 - 86.9 91.1 64.5 - 264 169  41.1 32.8 - 51.6 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 0.91  0.00 38.8 35.5 - 41.8 66.1 61.2 - 71.5 99.4 90.1 - 117 130 117 - 204 39.6 36.4 - 42.9 
12-19 sU DK DYMS 2007 2007 M 239 0.91 0.91 0.42 25.2 22.0 - 28.6 38.3 35.0 - 44.9 59.7 53.2 - 85.1 90.4 70.5 - 163 23.1 20.5 - 26.0 
12-19 sU DK DYMS 2008 2008 M 261 0.91 0.91 0.77 20.9 18.4 - 24.1 33.1 29.1 - 36.4 54.6 45.6 - 71.1 81.5 61.0 - 243 20.3 17.9 - 23.1 

12-19 mU BE FLEHS2RefAdo 2008 - 2009 F,M 210 0.10  0.00 22.0 18.0 - 24.0 32.8 30.5 - 38.0 51.1 43.6 - 61.6 68.8 57.8 - 103 21.6 19.5 - 24.0 
12-19 sU DK DYMS 2009 2009 M 210 0.05 0.05 0.00 17.9 16.0 - 20.2 30.9 25.1 - 35.0 55.6 40.8 - 59.3 64.8 57.8 - 72.5 16.3 14.3 - 18.6 
12-19 sU AT PBAT 2010 - 2012 F,M 94 0.79 1.58 14.9 4.38 3.10 - 5.67 11.6 7.24 - 17.8 22.7 18.0 - 26.9 26.4 23.4 - 52.6 4.88 3.94 - 6.05 

12-19 sU DK DYMS 2013 2013 M 70 0.05 0.05 0.00 9.34 6.99 - 10.5 13.9 10.8 - 17.7 22.7 16.1 - 32.4 28.5  7.82 6.15 - 9.92 

12-19 sU BE FLEHS3RefAdo 2013 F,M 207  0.10 0.00 8.38 7.42 - 9.54 13.2 11.7 - 15.1 20.6 17.0 - 25.2 28.9 21.6 - 35.6 8.36 7.56 - 9.25 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.20 0.00 8.50 8.16 - 9.00 13.3 12.8 - 14.3 22.7 20.7 - 24.3 28.7 26.6 - 35.3 8.70 8.29 - 9.12 

12-19 mU SK PCBcohort_t 2015 - 2017 F,M 65 0.48  0.00 16.7 12.5 - 20.0 25.7 21.3 - 38.7 43.6 33.7 - 71.3 60.7  15.2 12.3 - 18.9 

12-19 sU DK DYMS 2017 2017 M 76 0.05 0.05 0.00 5.67 4.79 - 6.76 8.60 7.36 - 10.1 11.7 9.50 - 33.1 22.9 11.8 - 54.5 5.04 4.09 - 6.21 

20-39 24hU DE ESB 2007 2007 F,M 60  0.20 0.00 10.8 8.30 - 12.7 19.4 14.1 - 26.8 30.0 26.1 - 121 41.5  11.7 9.29 - 14.6 

20-39 sU DK DYMS 2008 2008 M 54 0.91 0.91 0.00 26.8 20.3 - 31.3 41.7 31.3 - 57.5 60.4 49.5 - 71.9 68.2  23.8 19.3 - 29.3 

20-39 mU BE FLEHS2RefAdult 2008 - 2009 F,M 189 0.10  0.00 14.0 12.0 - 16.0 24.0 20.0 - 27.0 42.0 33.2 - 51.0 54.0 44.0 - 105 12.8 11.1 - 14.9 

20-39 24hU DE ESB 2008 2008 F,M 54  0.50 0.00 9.30 7.76 - 10.7 14.3 10.7 - 19.0 19.9 17.3 - 25.0 22.3  9.49 8.18 - 11.0 

20-39 sU DK DYMS 2009 2009 M 79 0.05 0.05 0.00 19.9 16.8 - 24.5 34.4 26.5 - 40.4 47.2 38.9 - 69.5 58.3 47.6 - 1065 19.8 16.1 - 24.4 

20-39 24hU DE ESB 2009 2009 F,M 60  0.20 0.00 8.80 6.22 - 10.9 13.8 11.1 - 19.9 21.9 18.3 - 47.3 34.8  8.52 6.76 - 10.8 

20-39 sU AT PBAT 2010 - 2011 F,M 135 0.79 1.58 45.9 1.76  2.94 2.52 - 3.82 6.40 4.67 - 7.55 7.54 6.85 - 22.1 2.02 1.76 - 2.32 

20-39 mU SE DEMOCOPHES-SE 2011 - 2012 F 50  0.30 0.00 12.4 10.6 - 19.5 25.9 19.1 - 33.5 37.0 29.3 - 336 66.8  14.6 11.0 - 19.5 

20-39 mU DK DEMOCOPHES-DK 2011 F 51  0.91 0.00 12.8 11.1 - 18.5 21.6 18.5 - 30.1 36.4 25.5 - 68.7 58.7  13.6 10.8 - 17.0 

20-39 mU SL DEMOCOPHES-SI 2011 - 2012 F 63  0.50 0.00 21.0 18.0 - 26.3 37.0 27.0 - 55.3 59.8 54.0 - 138 127  21.3 16.8 - 27.0 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.20 0.00 12.4 10.7 - 15.4 21.6 15.7 - 27.0 33.0 25.0 - 50.4 41.6  13.2 11.0 - 15.8 

20-39 mU BE DEMOCOPHES-BE 2011 - 2012 F 62  0.10 0.00 11.0 8.33 - 14.2 21.0 16.0 - 41.0 50.9 33.0 - 65.9 57.9  11.6 9.07 - 14.9 

20-39 24hU DE ESB 2011 2011 F,M 60  0.20 0.00 7.45 6.31 - 9.10 10.6 9.10 - 12.8 14.4 12.1 - 20.3 18.3  7.56 6.62 - 8.64 

20-39 mU HU DEMOCOPHES-HU 2011 - 2012 F 89  0.61 0.00 20.5 18.0 - 27.2 34.0 28.4 - 48.8 61.3 48.0 - 80.5 78.1 62.0 - 163 20.1 16.6 - 24.2 

20-39 mU PL DEMOCOPHES-PL 2011 - 2012 F 88  0.10 0.00 22.5 17.4 - 30.0 39.2 33.0 - 50.0 60.4 49.4 - 123 89.0 63.5 - 218 22.4 18.6 - 27.1 

20-39 mU CZ DEMOCOPHES-CZ 2011 - 2012 F 88  0.61 0.00 17.3 14.6 - 19.7 26.8 21.9 - 42.3 55.5 41.9 - 66.5 62.7 55.8 - 80.5 17.8 15.2 - 20.8 

20-39 mU SK DEMOCOPHES-SK 2011 - 2012 F 91  0.61 0.00 24.0 17.2 - 27.7 36.9 30.0 - 46.8 61.3 46.7 - 87.7 73.7 62.2 - 122 21.9 18.5 - 26.0 
20-39 sU IL IBS 2011 F,M 144 0.25 0.50 0.00 29.3 25.7 - 36.5 52.2 44.8 - 61.3 86.7 65.6 - 102 102 88.5 - 251 29.2 25.3 - 33.7 

20-39 24hU DE ESB 2013 2013 F,M 60  0.20 0.00 5.70 4.70 - 7.39 8.62 7.40 - 11.7 12.3 10.8 - 15.4 14.8  5.97 5.20 - 6.86 

20-39 24hU DE ESB 2015 2015 F,M 60  0.20 0.00 4.20 3.50 - 5.39 6.95 5.48 - 8.37 11.2 7.93 - 18.5 17.9  4.56 3.77 - 5.51 

20-39 sU CZ CzechHBM-AE 2018 - 2019 F,M 194  2.84 33.0 4.22 3.48 - 4.90 7.48 6.39 - 9.95 16.2 11.6 - 22.0 23.7 17.8 - 40.2 4.17 3.62 - 4.81 

40-59 sU AT PBAT 2010 - 2011 F,M 112 0.79 1.58 50.9   2.79 2.42 - 3.97 6.82 4.10 - 10.6 10.5 6.89 - 16.5   

40-59 mU DK DEMOCOPHES-DK 2011 F 94  0.91 0.00 11.5 10.1 - 14.9 21.6 17.1 - 26.0 33.4 26.2 - 46.7 42.0 34.9 - 346 12.9 10.8 - 15.4 

40-59 mU ES DEMOCOPHES-ES 2011 - 2012 F 75  0.20 0.00 19.9 16.0 - 27.9 40.4 30.1 - 52.9 68.8 51.6 - 79.3 74.5 69.1 - 94.3 20.8 16.9 - 25.4 

40-59 mU SL DEMOCOPHES-SI 2011 - 2012 F 57  0.50 0.00 14.0 10.7 - 19.0 22.0 19.0 - 34.3 36.4 30.1 - 46.5 44.2  14.2 11.7 - 17.3 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.20 0.00 8.79 6.86 - 12.0 16.9 12.2 - 24.6 25.4 19.8 - 37.4 33.5  8.99 7.29 - 11.1 

40-59 mU BE DEMOCOPHES-BE 2011 - 2012 F 67  0.10 0.00 10.0 9.00 - 13.0 16.0 13.0 - 18.3 20.0 18.0 - 29.4 26.8  10.2 8.88 - 11.8 

40-59 sU IL IBS 2011 F,M 86 0.25 0.50 0.00 33.6 26.0 - 41.3 55.8 46.3 - 66.3 93.0 66.0 - 116 109 94.6 - 264 29.9 24.5 - 36.5 

40-59 sU CZ CzechHBM-AE 2018 - 2019 F,M 192  2.84 24.5 5.07 4.33 - 6.05 9.82 7.75 - 10.9 22.1 14.1 - 34.9 39.1 29.0 - 76.3 5.38 4.62 - 6.26 

6-59 mU AT IC-HBM 2009 F 50 0.06 0.24 2.00 3.00 2.27 - 3.50 4.53 3.49 - 7.49 8.04 5.62 - 43.4 17.9  2.89 2.14 - 3.90 

6-59 mU AT IC-HBM 2009 F,M 50 0.06 0.24 0.00 4.60 3.77 - 5.63 6.90 5.59 - 7.85 8.00 7.30 - 22.5 8.87  4.60 3.90 - 5.42 

60+ sU AT PBAT 2010 - 2012 F,M 89 0.79 1.58 24.7 2.80 2.39 - 3.40 4.84 3.90 - 9.33 14.8 9.28 - 28.9 22.0 15.1 - 67.3 3.26 2.64 - 4.04 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S4: DEHP metabolite 5oxo-MEHP (Mono(2-ethyl-5-oxo-hexyl) phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES IV 2005 2005 F,M 50  0.25 0.00 43.8 32.4 - 55.5 58.6 55.0 - 82.9 104 67.2 - 210 149  39.6 31.7 - 49.4 

3-5 sU DK CPH-MC 2006 F,M 189 0.14  0.00 20.9 17.3 - 24.5 35.0 31.7 - 43.9 57.7 49.1 - 69.9 76.6 64.1 - 181 18.3 15.8 - 21.2 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.20 0.00 9.70 8.80 - 10.8 17.1 15.3 - 19.3 29.0 26.2 - 33.1 35.9 33.0 - 48.5 10.2 9.44 - 11.0 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.20 0.00 12.2 9.53 - 14.5 19.1 15.0 - 23.6 29.9 22.7 - 49.3 43.3  11.1 8.97 - 13.6 

3-5 mU CZ CzechHBM-CE 2016 - 2017 F,M 148  2.00 1.35 13.7 12.5 - 16.1 19.2 17.8 - 23.3 34.8 27.4 - 40.0 40.6 35.6 - 63.8 13.2 11.8 - 14.9 

6-11 mU DE GerES IV 2005 2005 F,M 102  0.25 0.00 39.8 34.7 - 43.8 61.1 49.7 - 78.0 94.9 78.1 - 116 109 95.6 - 193 38.8 33.9 - 44.6 

6-11 sU DK CPH-MC 2006 - 2007 F,M 659 0.14  0.00 16.6 15.4 - 18.7 28.6 26.1 - 30.4 43.5 39.7 - 49.1 59.7 53.6 - 76.9 15.4 14.3 - 16.5 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 0.67  0.00 26.0 24.9 - 27.6 40.2 38.4 - 43.7 66.7 61.1 - 73.9 83.3 78.6 - 96.8 26.7 25.4 - 28.0 

6-11 sU AT PBAT 2010 - 2012 F,M 165 0.56 1.12 10.9 3.71 2.71 - 4.86 9.14 7.17 - 12.0 17.2 13.6 - 19.3 19.7 17.9 - 25.3 4.03 3.46 - 4.70 
6-11 mU SE DEMOCOPHES-SE 2011 - 2012 F,M 98  0.30 0.00 16.0 13.6 - 18.0 24.1 19.8 - 29.7 34.2 30.0 - 73.1 59.2 35.4 - 101 15.4 13.3 - 17.8 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  0.67 0.00 11.6 10.2 - 13.1 17.7 15.7 - 19.9 25.1 21.6 - 38.6 39.2 26.2 - 57.6 11.4 10.1 - 12.9 

6-11 mU ES DEMOCOPHES-ES 2011 - 2012 F,M 120  0.20 0.00 20.6 18.3 - 26.0 35.8 28.6 - 41.4 48.3 43.9 - 76.8 70.1 49.3 - 121 22.0 19.5 - 24.9 

6-11 mU SL DEMOCOPHES-SI 2011 - 2012 F,M 119  0.50 0.00 17.0 13.4 - 20.0 27.5 23.3 - 32.7 41.0 34.8 - 47.6 47.1 41.0 - 163 17.4 15.3 - 19.8 

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 60  0.10 0.00 10.0 8.51 - 12.0 13.0 12.0 - 17.4 20.1 16.0 - 31.6 22.4  8.79 7.29 - 10.6 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.20 0.00 14.0 11.8 - 16.2 21.7 18.8 - 25.8 33.4 27.5 - 42.3 41.9 36.0 - 186 14.4 12.6 - 16.5 

6-11 mU BE DEMOCOPHES-BE 2011 - 2012 F,M 129  0.10 0.00 12.0 10.0 - 15.0 21.0 17.4 - 30.0 43.0 32.6 - 74.1 73.0 46.1 - 125 13.5 11.5 - 15.8 

6-11 mU HU DEMOCOPHES-HU 2011 - 2012 F,M 120  0.24 0.00 22.7 17.4 - 28.2 38.7 33.9 - 46.5 62.7 50.5 - 102 101 72.7 - 154 22.3 19.2 - 26.0 

6-11 mU PL DEMOCOPHES-PL 2011 - 2012 F,M 120  0.10 0.00 26.0 23.0 - 29.0 32.5 31.0 - 39.5 62.3 43.7 - 82.5 82.0 65.8 - 140 25.7 22.8 - 28.9 

6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 120  0.24 0.00 21.9 19.3 - 27.7 42.0 33.1 - 48.9 62.1 53.3 - 83.7 81.4 66.1 - 180 24.8 21.7 - 28.2 

6-11 mU SK DEMOCOPHES-SK 2011 - 2012 F,M 129  0.24 0.00 35.1 28.0 - 41.9 55.9 48.3 - 70.8 87.7 73.7 - 103 102 88.4 - 177 33.9 29.8 - 38.6 

6-11 mU NO IES 2012 F,M 50 0.20 0.50 0.00 15.2 12.2 - 17.7 22.0 17.2 - 27.1 29.1 24.5 - 38.8 35.7  14.6 12.5 - 17.1 

6-11 mU SK PCBcohort_c 2014 - 2016 F,M 249 1.08  0.00 21.8 20.4 - 23.3 32.6 29.3 - 36.4 46.4 42.5 - 56.2 61.7 51.1 - 85.8 21.8 20.1 - 23.7 

6-11 mU DE GerES V 2015 - 2017 F,M 933  0.20 0.11 8.50 8.10 - 8.90 13.2 12.5 - 14.2 21.7 19.7 - 23.3 29.3 26.4 - 33.6 8.51 8.11 - 8.93 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.20 0.00 14.1 11.1 - 16.7 25.9 21.5 - 30.5 39.8 32.6 - 58.0 56.4 41.3 - 87.8 13.9 11.8 - 16.3 

6-11 mU CZ CzechHBM-CE 2016 - 2017 F,M 223  2.00 1.35 13.5 12.2 - 14.7 20.4 18.5 - 23.9 30.7 28.8 - 39.4 41.2 36.2 - 45.4 12.8 11.6 - 14.1 

12-19 mU DE GerES IV 2005 2005 F,M 51  0.25 0.00 27.2 25.5 - 32.9 44.6 32.3 - 68.7 72.0 47.1 - 199 106  31.0 24.8 - 38.7 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 0.67  0.26 19.2 17.7 - 21.0 32.2 29.3 - 34.4 49.6 44.0 - 52.2 62.8 51.8 - 81.8 19.4 17.9 - 21.1 
12-19 sU DK DYMS 2007 2007 M 239 0.67 0.67 0.42 18.1 16.0 - 19.6 27.9 25.4 - 32.5 45.6 38.7 - 60.0 66.9 50.7 - 103 16.7 14.9 - 18.8 
12-19 sU DK DYMS 2008 2008 M 261 0.67 0.67 0.77 15.6 14.6 - 17.4 24.4 21.5 - 26.9 38.7 33.2 - 50.2 56.6 45.5 - 176 15.0 13.2 - 17.0 

12-19 mU BE FLEHS2RefAdo 2008 - 2009 F,M 210 0.10  0.00 27.5 24.4 - 31.0 48.0 40.0 - 54.0 85.3 62.2 - 118 126 96.3 - 206 29.0 25.9 - 32.5 
12-19 sU DK DYMS 2009 2009 M 210 0.06 0.06 0.48 8.54 7.71 - 9.70 14.0 12.5 - 17.1 23.2 20.6 - 27.3 28.0 24.1 - 38.2 7.86 6.93 - 8.93 
12-19 sU AT PBAT 2010 - 2012 F,M 94 0.56 1.12 11.7 3.08 2.45 - 3.93 8.90 5.28 - 11.1 16.3 11.1 - 18.6 18.0 16.7 - 39.4 3.58 2.91 - 4.42 

12-19 sU DK DYMS 2013 2013 M 70 0.06 0.06 0.00 5.73 4.76 - 7.22 9.26 7.77 - 12.6 14.9 12.2 - 21.1 19.6  5.45 4.34 - 6.85 

12-19 sU BE FLEHS3RefAdo 2013 F,M 207  0.10 0.00 6.84 6.12 - 7.78 10.4 9.32 - 11.8 16.0 13.2 - 20.4 22.0 18.8 - 31.7 6.62 5.98 - 7.34 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

12-19 mU DE GerES V 2015 - 2017 F,M 931  0.20 0.00 5.80 5.50 - 6.20 9.40 8.96 - 10.0 15.3 14.2 - 17.3 20.1 18.4 - 24.1 5.76 5.47 - 6.06 

12-19 mU SK PCBcohort_t 2015 - 2017 F,M 65 1.08  1.54 18.1 15.4 - 24.0 32.4 24.8 - 42.3 50.9 37.6 - 86.0 63.0  18.6 15.1 - 23.0 

12-19 sU DK DYMS 2017 2017 M 76 0.06 0.06 0.00 3.97 3.46 - 5.09 5.60 5.23 - 7.00 8.03 6.81 - 20.2 15.4 8.05 - 32.5 3.55 2.90 - 4.35 

20-39 24hU DE ESB 2007 2007 F,M 60  0.20 0.00 6.25 5.10 - 8.20 10.2 8.36 - 15.9 17.4 14.4 - 64.7 22.0  6.93 5.59 - 8.59 

20-39 sU DK DYMS 2008 2008 M 54 0.67 0.67 0.00 18.6 13.9 - 23.2 28.3 23.3 - 35.5 38.6 33.7 - 49.4 45.8  17.2 14.1 - 20.8 

20-39 mU BE FLEHS2RefAdult 2008 - 2009 F,M 189 0.10  0.00 15.0 13.0 - 19.4 31.0 26.0 - 36.6 68.2 43.1 - 99.5 119 81.1 - 224 15.9 13.5 - 18.8 

20-39 24hU DE ESB 2008 2008 F,M 54  0.50 0.00 5.91 5.10 - 6.83 9.71 6.83 - 12.2 13.0 11.5 - 14.7 14.1  6.27 5.43 - 7.23 

20-39 sU DK DYMS 2009 2009 M 79 0.06 0.06 0.00 10.0 8.15 - 13.3 16.6 14.0 - 18.8 22.4 18.3 - 28.9 26.7 22.7 - 492 9.48 7.71 - 11.7 

20-39 24hU DE ESB 2009 2009 F,M 60  0.20 0.00 5.05 3.91 - 6.29 7.12 6.46 - 9.33 12.6 8.52 - 22.9 17.5  4.74 3.80 - 5.91 

20-39 sU AT PBAT 2010 - 2011 F,M 135 0.56 1.12 43.0 1.23  1.99 1.75 - 2.75 4.49 3.43 - 6.87 6.74 4.66 - 15.9 1.43 1.24 - 1.65 

20-39 mU SE DEMOCOPHES-SE 2011 - 2012 F 50  0.30 0.00 7.96 6.83 - 10.6 14.0 10.4 - 19.4 22.9 17.1 - 154 45.1  8.55 6.38 - 11.5 

20-39 mU DK DEMOCOPHES-DK 2011 F 51  0.67 1.96 6.85 5.29 - 8.41 9.82 8.31 - 15.1 16.2 14.0 - 33.6 27.5  6.47 5.12 - 8.17 

20-39 mU SL DEMOCOPHES-SI 2011 - 2012 F 63  0.50 0.00 11.0 8.77 - 15.0 21.0 15.0 - 33.1 35.6 30.2 - 65.3 57.4  11.2 8.74 - 14.2 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.20 0.00 7.91 6.42 - 10.4 13.4 10.6 - 18.2 20.0 17.6 - 32.2 27.1  8.60 7.19 - 10.3 

20-39 mU BE DEMOCOPHES-BE 2011 - 2012 F 62  0.10 0.00 7.75 5.48 - 9.82 13.0 10.2 - 24.3 34.9 22.0 - 44.8 42.0  7.98 6.25 - 10.2 

20-39 24hU DE ESB 2011 2011 F,M 60  0.20 0.00 5.60 4.80 - 6.59 7.35 6.60 - 9.71 11.0 9.36 - 18.1 13.9  5.52 4.77 - 6.39 

20-39 mU HU DEMOCOPHES-HU 2011 - 2012 F 89  0.24 0.00 14.3 11.3 - 17.0 24.0 19.3 - 31.9 35.9 31.7 - 60.4 53.1 37.9 - 96.8 13.6 11.3 - 16.4 

20-39 mU PL DEMOCOPHES-PL 2011 - 2012 F 88  0.10 0.00 15.0 10.4 - 18.6 26.0 21.0 - 30.1 34.8 29.8 - 76.3 56.9 37.1 - 128 14.1 11.7 - 16.9 

20-39 mU CZ DEMOCOPHES-CZ 2011 - 2012 F 88  0.24 0.00 11.1 9.32 - 12.9 17.4 14.5 - 25.4 32.9 25.3 - 44.2 42.3 32.9 - 54.1 11.5 9.81 - 13.4 

20-39 mU SK DEMOCOPHES-SK 2011 - 2012 F 91  0.24 0.00 14.1 12.4 - 17.2 22.1 18.5 - 31.8 38.8 31.8 - 53.6 52.0 39.3 - 83.3 13.9 11.8 - 16.5 
20-39 sU IL IBS 2011 F,M 144 0.25 0.50 0.00 16.2 14.5 - 19.8 32.4 24.1 - 39.8 52.6 42.2 - 61.0 61.0 56.4 - 143 16.6 14.3 - 19.2 

20-39 24hU DE ESB 2013 2013 F,M 60  0.20 0.00 3.90 3.40 - 5.30 6.40 5.38 - 8.84 9.49 7.95 - 12.8 11.4  4.22 3.59 - 4.96 

20-39 24hU DE ESB 2015 2015 F,M 60  0.20 0.00 3.15 2.30 - 3.70 4.88 3.78 - 5.90 6.63 5.86 - 14.1 10.6  3.13 2.59 - 3.78 

20-39 sU CZ CzechHBM-AE 2018 - 2019 F,M 194  2.71 54.1   4.67 3.53 - 6.10 9.43 6.94 - 12.9 13.7 10.4 - 24.0   

40-59 sU AT PBAT 2010 - 2011 F,M 112 0.56 1.12 56.2   1.96 1.56 - 2.71 4.11 2.77 - 7.00 6.81 4.42 - 8.92   

40-59 mU DK DEMOCOPHES-DK 2011 F 94  0.67 0.00 5.90 4.85 - 6.70 9.19 7.67 - 11.7 15.5 11.8 - 20.3 18.5 15.6 - 202 5.87 4.89 - 7.05 

40-59 mU ES DEMOCOPHES-ES 2011 - 2012 F 75  0.20 0.00 13.5 11.0 - 16.5 23.7 17.4 - 31.8 39.8 30.1 - 56.0 50.7 40.1 - 76.3 13.2 10.9 - 16.1 

40-59 mU SL DEMOCOPHES-SI 2011 - 2012 F 57  0.50 0.00 7.60 5.74 - 9.20 15.0 9.20 - 17.3 18.0 17.0 - 20.8 19.2  7.47 6.18 - 9.03 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.20 0.00 5.82 4.57 - 7.58 10.3 7.62 - 15.0 17.5 11.6 - 22.3 21.2  5.90 4.78 - 7.28 

40-59 mU BE DEMOCOPHES-BE 2011 - 2012 F 67  0.10 0.00 7.50 6.30 - 9.80 11.0 10.0 - 15.0 16.4 13.7 - 21.1 19.4  7.19 6.13 - 8.43 

40-59 sU IL IBS 2011 F,M 86 0.25 0.50 0.00 17.8 15.8 - 23.5 32.6 28.7 - 41.1 54.4 39.6 - 70.5 62.7 54.9 - 162 17.8 14.6 - 21.7 

40-59 sU CZ CzechHBM-AE 2018 - 2019 F,M 192  2.71 45.3 2.99  5.79 5.07 - 6.66 13.7 8.55 - 19.5 24.0 16.0 - 46.5 2.85 2.43 - 3.35 

60+ sU AT PBAT 2010 - 2012 F,M 89 0.56 1.12 34.8 1.60 1.24 - 1.90 2.60 2.10 - 6.79 8.10 6.62 - 18.0 14.0 8.36 - 51.6 1.79 1.41 - 2.27 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S5: DEHP metabolite 5cx-MEPP (Mono(2-ethyl-5-carboxy- pentyl) phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES IV 2005 2005 F,M 50  0.25 0.00 74.6 62.6 - 94.5 105 93.2 - 158 174 126 - 444 290  73.0 58.6 - 91.0 

3-5 sU DK CPH-MC 2006 F,M 189 0.43  0.00 29.3 25.1 - 36.0 55.0 48.9 - 66.8 104 78.8 - 134 137 120 - 272 30.6 26.7 - 35.1 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.20 0.00 15.7 14.2 - 17.6 27.6 25.0 - 31.2 48.8 39.5 - 57.6 65.3 57.1 - 76.2 16.5 15.2 - 17.8 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.20 0.00 23.8 21.3 - 29.1 39.5 29.6 - 51.1 61.9 48.7 - 81.2 80.5  22.2 18.1 - 27.3 

6-11 mU DE GerES IV 2005 2005 F,M 102  0.25 0.00 63.4 53.9 - 70.4 98.7 83.7 - 126 153 128 - 207 201 155 - 332 65.6 57.7 - 74.6 

6-11 sU DK CPH-MC 2006 - 2007 F,M 659 0.43  0.00 28.3 25.9 - 30.9 48.1 44.4 - 52.8 75.9 70.5 - 86.8 108 91.5 - 130 26.8 25.0 - 28.8 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 0.55  0.00 29.3 27.7 - 31.0 44.9 41.9 - 48.3 68.3 61.9 - 75.0 89.4 80.9 - 103 29.7 28.4 - 31.1 

6-11 sU AT PBAT 2010 - 2012 F,M 165 0.46 0.92 0.00 15.8 13.7 - 17.7 27.5 23.4 - 33.8 42.8 39.5 - 55.5 56.3 45.0 - 80.1 16.1 14.4 - 18.1 
6-11 mU SE DEMOCOPHES-SE 2011 - 2012 F,M 98  0.30 0.00 22.6 17.7 - 25.0 31.8 27.3 - 38.4 46.3 39.1 - 79.5 75.0 49.8 - 125 21.3 18.6 - 24.4 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  0.55 0.00 14.6 13.3 - 17.2 25.9 21.5 - 29.5 33.9 31.3 - 52.9 53.4 35.1 - 83.3 15.8 14.0 - 17.8 

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 59  0.20 0.00 19.5 17.1 - 23.2 28.6 23.3 - 37.6 41.3 30.2 - 62.2 53.2  18.4 15.4 - 21.9 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.20 0.00 26.3 23.6 - 33.5 44.3 36.8 - 51.8 65.3 53.3 - 83.9 80.4 65.9 - 381 28.4 24.7 - 32.5 
6-11 mU PL DEMOCOPHES-PL 2011 - 2012 F,M 94 0.12 0.37 0.00 23.6 19.6 - 28.6 37.3 31.8 - 49.5 54.1 49.6 - 70.6 63.7 54.6 - 109 22.1 18.9 - 25.7 
6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 118 0.07 0.20 0.00 17.9 15.4 - 21.2 29.7 24.7 - 38.0 44.7 39.7 - 71.6 70.5 46.6 - 169 19.0 16.5 - 21.9 

6-11 mU NO IES 2012 F,M 50 0.70 2.00 0.00 29.1 23.0 - 35.8 42.7 35.4 - 50.8 58.4 45.1 - 101 78.1  28.5 24.1 - 33.7 

6-11 mU SK PCBcohort_c 2014 - 2016 F,M 249 0.23  0.00 37.2 32.8 - 41.0 54.4 48.9 - 62.7 77.3 72.4 - 91.5 103 87.6 - 147 35.7 32.8 - 38.9 

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.20 0.11 13.1 12.5 - 14.1 21.7 20.6 - 23.0 32.8 30.2 - 35.7 45.7 39.0 - 54.3 13.4 12.8 - 14.1 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.20 0.00 27.8 22.5 - 32.1 48.0 42.9 - 60.2 73.1 64.2 - 113 106 78.5 - 171 26.7 22.6 - 31.4 

12-19 mU DE GerES IV 2005 2005 F,M 51  0.25 0.00 53.1 40.3 - 68.1 80.7 67.5 - 107 114 90.9 - 283 156  52.8 42.2 - 66.0 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 0.55  0.00 22.3 21.1 - 24.6 37.7 35.0 - 42.5 57.0 50.7 - 66.0 72.5 65.9 - 81.3 22.9 21.1 - 24.8 

12-19 sU DK DYMS 2007 2007 M 239 0.55 0.55 0.00 18.2 16.2 - 19.7 29.1 25.4 - 33.3 45.0 40.7 - 62.0 69.4 50.1 - 96.7 17.5 15.7 - 19.6 
12-19 sU DK DYMS 2008 2008 M 261 0.55 0.55 0.38 14.9 13.3 - 16.9 25.0 22.4 - 27.5 36.2 32.0 - 47.1 61.2 39.7 - 149 15.1 13.4 - 17.1 
12-19 sU DK DYMS 2009 2009 M 210 0.07 0.07 0.00 13.4 12.0 - 14.8 19.9 18.4 - 22.2 30.4 26.5 - 34.9 39.3 32.0 - 51.1 11.9 10.6 - 13.3 
12-19 sU AT PBAT 2010 - 2012 F,M 94 0.46 0.92 0.00 16.5 13.3 - 18.7 27.5 21.1 - 36.1 38.6 36.3 - 43.8 42.7 38.8 - 73.6 15.7 13.6 - 18.2 

12-19 sU DK DYMS 2013 2013 M 70 0.07 0.07 0.00 9.69 8.13 - 11.3 14.7 11.7 - 16.3 19.3 16.0 - 32.5 24.9  9.54 7.93 - 11.5 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.20 0.00 8.90 8.30 - 9.54 15.1 14.2 - 15.9 23.7 21.6 - 25.8 33.0 30.2 - 40.3 9.08 8.63 - 9.55 

12-19 mU SK PCBcohort_t 2015 - 2017 F,M 65 0.23  0.00 28.7 21.8 - 37.1 42.2 38.6 - 69.4 79.3 64.9 - 149 104  26.6 21.5 - 33.1 

12-19 sU DK DYMS 2017 2017 M 76 0.07 0.07 0.00 6.85 5.63 - 8.44 10.3 8.92 - 11.4 13.4 11.2 - 24.4 19.0 13.5 - 43.4 6.89 5.96 - 7.96 

20-39 24hU DE ESB 2007 2007 F,M 60  0.20 0.00 12.7 9.12 - 14.5 19.9 14.5 - 28.6 31.1 27.2 - 165 46.6  13.3 10.6 - 16.6 

20-39 sU DK DYMS 2008 2008 M 54 0.55 0.55 0.00 16.2 14.0 - 21.9 25.4 22.0 - 41.3 44.9 33.4 - 50.3 48.9  17.1 14.1 - 20.7 

20-39 24hU DE ESB 2008 2008 F,M 54  0.50 0.00 9.66 7.63 - 11.5 13.5 11.5 - 19.0 21.2 18.3 - 25.1 23.6  9.31 7.91 - 10.9 

20-39 sU DK DYMS 2009 2009 M 79 0.07 0.07 0.00 15.9 12.4 - 19.2 23.9 20.1 - 27.5 32.4 27.2 - 39.1 36.3 32.5 - 740 15.0 12.5 - 18.1 
20-39 24hU DE ESB 2009 2009 F,M 60  0.20 0.00 8.85 6.20 - 11.4 14.1 11.5 - 21.2 27.3 19.5 - 40.4 38.8  9.13 7.44 - 11.2 

20-39 sU AT PBAT 2010 - 2011 F,M 135 0.46 0.92 1.48 8.89 7.41 - 9.89 14.0 11.7 - 17.2 21.3 18.2 - 33.1 33.0 24.6 - 74.9 8.07 6.88 - 9.46 
20-39 mU SE DEMOCOPHES-SE 2011 - 2012 F 50  0.30 0.00 11.1 7.89 - 13.7 19.2 13.4 - 30.0 33.9 28.1 - 133 72.9  11.7 8.97 - 15.3 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

20-39 mU DK DEMOCOPHES-DK 2011 F 51  0.55 0.00 10.4 7.71 - 11.5 14.5 11.5 - 20.0 20.6 16.6 - 39.2 33.9  9.23 7.50 - 11.4 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.20 0.00 15.6 12.7 - 19.5 30.0 22.3 - 40.4 41.8 34.1 - 63.1 52.9  16.6 13.9 - 19.9 

20-39 24hU DE ESB 2011 2011 F,M 60  0.20 0.00 7.30 6.70 - 9.30 11.6 9.46 - 15.9 16.9 14.5 - 24.7 20.1  8.09 6.97 - 9.39 
20-39 sU IL IBS 2011 F,M 144 0.25 0.50 0.00 34.4 29.7 - 37.7 57.1 47.2 - 71.3 106 80.3 - 141 142 119 - 246 32.7 28.2 - 38.0 

20-39 24hU DE ESB 2013 2013 F,M 60  0.20 0.00 5.90 4.81 - 7.00 9.32 7.08 - 11.8 12.2 10.3 - 19.3 14.8  5.88 5.03 - 6.86 

20-39 24hU DE ESB 2015 2015 F,M 60  0.20 0.00 3.80 3.30 - 5.09 6.53 5.10 - 8.54 10.6 7.73 - 20.9 14.0  4.37 3.66 - 5.23 

40-59 sU AT PBAT 2010 - 2011 F,M 112 0.46 0.92 4.46 7.26 5.74 - 8.21 12.1 10.3 - 13.7 16.3 14.2 - 23.1 21.9 17.6 - 31.5 6.15 5.19 - 7.30 
40-59 mU DK DEMOCOPHES-DK 2011 F 94  0.55 0.00 8.05 7.17 - 9.93 11.9 10.7 - 14.0 18.6 14.1 - 28.5 24.9 18.8 - 302 8.45 7.14 - 10.0 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.20 0.00 9.83 8.03 - 14.2 19.6 14.4 - 24.7 28.9 24.0 - 52.3 39.0  11.3 9.27 - 13.8 
40-59 sU IL IBS 2011 F,M 86 0.25 0.50 0.00 33.5 26.1 - 41.6 61.6 46.4 - 78.6 103 74.3 - 140 122 104 - 265 33.0 27.3 - 39.8 

6-59 mU AT IC-HBM 2009 F 50 0.35 1.30 0.00 14.0 11.0 - 22.3 26.0 21.9 - 41.8 76.9 30.2 - 306 146  18.6 13.9 - 24.8 

6-59 mU AT IC-HBM 2009 F,M 50 0.35 1.30 0.00 32.5 28.1 - 40.6 51.5 39.9 - 70.8 96.0 66.0 - 112 105  33.0 27.3 - 40.0 

60+ sU AT PBAT 2010 - 2012 F,M 89 0.46 0.92 1.12 9.70 7.87 - 13.9 20.5 16.8 - 25.8 31.5 25.8 - 63.0 51.9 32.9 - 134 10.1 8.11 - 12.6 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S6: DnBP metabolite MnBP (Mono-n-butyl phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES IV 2005 2005 F,M 50  0.10 0.00 113 88.8 - 165 197 163 - 264 280 222 - 360 326  119 99.6 - 143 

3-5 mU DE GerES V 2015 - 2017 F,M 388  1.00 0.26 25.4 23.1 - 27.4 39.8 37.5 - 41.5 64.2 54.4 - 70.9 85.9 70.5 - 118 25.1 23.3 - 27.1 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  1.00 0.00 49.0 36.5 - 66.8 95.6 68.3 - 155 171 132 - 258 209  50.0 40.1 - 62.3 

3-5 mU CZ CzechHBM-CE 2016 - 2017 F,M 148  1.60 0.00 61.6 58.2 - 68.0 105 89.5 - 137 192 148 - 231 233 207 - 337 65.5 57.8 - 74.1 

6-11 mU DE GerES IV 2005 2005 F,M 102  0.10 0.00 104 93.8 - 134 177 140 - 200 237 202 - 318 314 242 - 450 108 94.7 - 122 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 1.43  0.00 52.0 49.1 - 54.5 81.5 77.5 - 86.0 113 108 - 130 156 144 - 173 52.3 50.1 - 54.6 
6-11 sU AT PBAT 2010 - 2012 F,M 165 0.53 1.06 0.61 12.8 11.0 - 15.2 25.0 21.0 - 29.5 32.9 30.7 - 43.9 44.0 36.8 - 50.6 13.0 11.6 - 14.7 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  1.43 0.00 31.8 26.7 - 36.1 49.8 43.2 - 60.0 78.4 64.3 - 97.9 98.3 85.5 - 107 30.8 27.5 - 34.5 

6-11 mU ES DEMOCOPHES-ES 2011 - 2012 F,M 120  1.00 0.00 47.4 41.6 - 56.1 74.2 62.6 - 91.2 116 96.1 - 167 163 126 - 197 46.1 40.4 - 52.7 

6-11 mU SL DEMOCOPHES-SI 2011 - 2012 F,M 119  0.50 0.00 38.0 31.4 - 48.2 67.5 54.3 - 78.0 106 80.8 - 141 139 109 - 192 40.0 35.0 - 45.7 

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 60  0.50 0.00 31.0 21.0 - 35.0 42.2 35.8 - 49.7 54.7 45.6 - 80.6 67.7  25.7 21.6 - 30.7 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  1.00 0.00 45.9 38.0 - 54.1 72.5 59.1 - 88.6 149 92.7 - 178 173 156 - 267 45.9 39.9 - 52.9 

6-11 mU BE DEMOCOPHES-BE 2011 - 2012 F,M 129  0.50 0.00 39.0 33.0 - 43.0 57.0 51.4 - 68.0 96.4 75.1 - 121 121 99.6 - 212 37.0 32.5 - 42.1 

6-11 mU PL DEMOCOPHES-PL 2011 - 2012 F,M 120  0.50 0.00 82.5 74.0 - 90.1 122 101 - 160 260 181 - 271 271 262 - 396 83.2 72.7 - 95.1 

6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 118 0.18 0.40 2.54 82.0 67.2 - 91.6 131 118 - 159 206 172 - 286 259 220 - 569 81.0 70.1 - 93.5 
6-11 mU NO IES 2012 F,M 50 0.20 0.50 0.00 38.8 31.2 - 46.9 60.8 46.3 - 82.9 88.7 66.6 - 133 119  40.8 34.5 - 48.3 

6-11 mU SK PCBcohort_c 2014 - 2016 F,M 249 0.67  0.00 74.5 66.2 - 83.4 127 110 - 139 222 175 - 253 287 241 - 351 74.7 67.7 - 82.4 

6-11 mU DE GerES V 2015 - 2017 F,M 937  1.00 0.11 22.7 21.9 - 23.7 37.1 34.4 - 39.0 55.9 53.4 - 58.9 69.5 64.7 - 79.5 22.6 21.6 - 23.7 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  1.00 0.00 51.8 40.5 - 69.4 86.0 74.7 - 105 148 108 - 203 203 155 - 236 47.4 40.0 - 56.1 

6-11 mU CZ CzechHBM-CE 2016 - 2017 F,M 223  1.60 0.00 63.2 53.3 - 68.4 103 88.0 - 120 172 135 - 210 230 191 - 275 61.4 55.6 - 67.8 

12-19 mU DE GerES IV 2005 2005 F,M 51  0.10 0.00 81.4 61.6 - 95.5 131 95.4 - 165 187 136 - 285 242  81.4 67.0 - 98.9 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 1.43  0.00 40.0 37.4 - 43.8 60.1 55.5 - 64.4 86.3 82.4 - 100 113 98.3 - 133 38.7 36.2 - 41.5 
12-19 sU DK DYMS 2007 2007 M 239 1.10 1.10 1.26 33.7 29.2 - 38.6 52.6 47.4 - 58.3 82.2 67.3 - 93.0 99.4 86.4 - 118 29.6 26.3 - 33.2 
12-19 sU DK DYMS 2008 2008 M 261 1.10 1.10 0.38 26.8 23.1 - 30.5 40.3 37.6 - 47.4 60.9 55.5 - 71.6 76.8 66.1 - 90.2 23.9 21.6 - 26.4 

12-19 mU BE FLEHS2RefAdo 2008 - 2009 F,M 210 10.0  2.38 38.5 36.0 - 45.6 61.8 55.5 - 67.0 87.3 74.6 - 109 117 94.8 - 251 39.7 35.8 - 43.9 
12-19 sU DK DYMS 2009 2009 M 210 0.17 0.17 0.00 28.4 23.8 - 33.9 51.4 44.0 - 58.4 78.1 65.8 - 97.5 102 86.9 - 130 25.7 22.5 - 29.3 
12-19 sU AT PBAT 2010 - 2012 F,M 94 0.53 1.06 1.06 14.4 11.7 - 16.6 26.9 19.4 - 29.6 39.2 29.6 - 61.0 57.2 39.7 - 82.5 14.4 12.2 - 17.0 

12-19 sU DK DYMS 2013 2013 M 70 0.17 0.17 0.00 29.5 21.6 - 31.9 37.4 32.6 - 49.1 59.4 45.4 - 86.9 69.6  21.4 17.1 - 26.7 

12-19 sU BE FLEHS3RefAdo 2013 F,M 207  0.50 0.00 24.3 21.3 - 27.2 37.1 31.5 - 43.2 61.0 50.0 - 69.6 77.6 64.6 - 108 22.8 20.6 - 25.4 

12-19 mU DE GerES V 2015 - 2017 F,M 932  1.00 0.00 19.8 18.7 - 20.7 33.0 31.1 - 34.7 49.5 45.1 - 56.6 67.3 60.7 - 74.8 19.8 18.8 - 20.7 

12-19 mU SK PCBcohort_t 2015 - 2017 F,M 65 0.67  0.00 83.1 62.9 - 106 138 115 - 178 200 167 - 360 232  82.2 68.0 - 99.3 

12-19 sU DK DYMS 2017 2017 M 76 0.17 0.17 0.00 19.9 16.5 - 23.1 35.3 26.2 - 44.1 62.0 41.2 - 87.4 80.9 62.4 - 109 19.2 15.9 - 23.2 

20-39 24hU DE ESB 2007 2007 F,M 60  1.00 0.00 16.4 11.0 - 20.9 23.9 21.0 - 29.6 34.0 27.2 - 47.8 37.3  15.0 12.5 - 17.9 

20-39 sU DK DYMS 2008 2008 M 54 1.10 1.10 0.00 27.2 20.1 - 31.8 40.2 31.8 - 55.5 58.8 44.9 - 72.2 62.4  23.9 19.7 - 28.9 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

20-39 mU BE FLEHS2RefAdult 2008 - 2009 F,M 189 10.0  10.6 30.0 26.0 - 36.4 54.0 47.0 - 68.6 103 86.0 - 122 134 105 - 192 31.1 27.4 - 35.2 

20-39 24hU DE ESB 2008 2008 F,M 54  2.00 0.00 19.4 16.9 - 23.7 26.1 23.7 - 32.4 37.4 27.7 - 69.2 63.8  18.8 15.9 - 22.1 

20-39 sU DK DYMS 2009 2009 M 79 0.17 0.17 0.00 26.9 22.3 - 34.8 45.7 38.2 - 60.5 72.4 55.5 - 126 96.0 74.8 - 216 27.0 22.4 - 32.6 

20-39 24hU DE ESB 2009 2009 F,M 60  1.00 0.00 16.3 11.9 - 20.3 23.9 20.9 - 37.0 42.5 31.4 - 54.1 48.9  15.3 12.5 - 18.6 
20-39 sU AT PBAT 2010 - 2011 F,M 135 0.53 1.06 0.74 8.31 7.33 - 10.3 15.0 12.6 - 18.5 27.6 21.7 - 43.7 43.5 29.9 - 54.8 8.92 7.72 - 10.3 

20-39 mU DK DEMOCOPHES-DK 2011 F 51  1.43 0.00 24.3 17.8 - 30.9 38.7 30.7 - 57.6 66.2 48.5 - 105 73.0  23.2 18.5 - 29.0 

20-39 mU SL DEMOCOPHES-SI 2011 - 2012 F 63  0.50 0.00 23.0 18.0 - 29.7 40.0 30.9 - 56.8 63.0 53.0 - 258 112  25.9 20.1 - 33.6 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  1.00 0.00 31.0 25.8 - 38.9 55.4 41.5 - 66.7 77.0 64.1 - 111 85.4  31.1 25.8 - 37.4 

20-39 mU BE DEMOCOPHES-BE 2011 - 2012 F 62  0.50 0.00 26.5 22.9 - 31.0 38.2 31.2 - 62.6 73.3 53.4 - 124 119  26.7 21.6 - 33.0 

20-39 24hU DE ESB 2011 2011 F,M 60  1.00 0.00 14.8 11.1 - 17.2 22.4 18.4 - 25.3 25.6 24.4 - 28.2 27.3  14.0 12.3 - 16.0 

20-39 mU PL DEMOCOPHES-PL 2011 - 2012 F 88  0.50 0.00 43.5 38.4 - 54.6 76.0 60.8 - 93.7 126 92.0 - 174 169 138 - 565 45.1 37.7 - 53.8 
20-39 sU IL IBS 2011 F,M 144 1.00 2.00 0.00 27.1 23.5 - 31.8 50.5 44.0 - 69.9 91.1 75.0 - 99.9 100 92.0 - 170 28.5 24.5 - 33.0 

20-39 24hU DE ESB 2013 2013 F,M 60  1.00 0.00 11.2 8.64 - 13.2 15.8 13.7 - 22.5 24.3 18.7 - 36.9 29.9  11.4 9.79 - 13.4 

20-39 24hU DE ESB 2015 2015 F,M 60  1.00 0.00 8.00 6.90 - 8.89 10.7 9.21 - 16.3 20.3 12.9 - 33.5 21.3  8.21 6.99 - 9.66 

20-39 sU CZ CzechHBM-AE 2018 - 2019 F,M 194  3.04 0.00 20.3 18.6 - 22.4 34.3 30.2 - 46.6 65.2 52.5 - 81.6 86.5 77.0 - 112 22.8 20.6 - 25.3 

40-59 sU AT PBAT 2010 - 2011 F,M 112 0.53 1.06 4.46 6.43 5.60 - 8.58 12.3 10.00 - 16.1 20.1 17.6 - 33.2 31.0 20.2 - 54.3 6.58 5.51 - 7.86 

40-59 mU DK DEMOCOPHES-DK 2011 F 94  1.43 0.00 18.7 15.8 - 22.6 30.3 25.3 - 33.3 38.9 33.4 - 54.4 50.1 40.1 - 102 18.7 16.3 - 21.4 

40-59 mU ES DEMOCOPHES-ES 2011 - 2012 F 75  1.00 0.00 31.4 25.5 - 39.7 60.5 43.2 - 71.3 91.2 68.5 - 187 127 91.5 - 247 31.7 25.9 - 38.8 

40-59 mU SL DEMOCOPHES-SI 2011 - 2012 F 57  0.50 0.00 29.0 22.0 - 32.0 48.0 32.0 - 61.5 78.0 54.2 - 177 102  28.3 23.1 - 34.7 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  1.00 0.00 24.7 21.3 - 37.2 49.1 38.4 - 79.1 98.0 60.4 - 169 128  29.6 23.9 - 36.7 

40-59 mU BE DEMOCOPHES-BE 2011 - 2012 F 67  0.50 0.00 35.0 30.1 - 39.9 47.0 41.7 - 58.0 83.6 56.0 - 154 108  33.8 28.5 - 40.1 

40-59 sU IL IBS 2011 F,M 86 1.00 2.00 0.00 27.1 22.5 - 35.2 50.5 40.1 - 74.3 85.7 74.1 - 101 99.4 86.2 - 773 28.5 23.2 - 35.0 
40-59 sU CZ CzechHBM-AE 2018 - 2019 F,M 192  3.04 0.00 22.5 18.9 - 26.8 38.5 33.7 - 49.3 63.0 54.5 - 79.0 80.4 68.4 - 116 23.8 21.4 - 26.4 

60+ sU AT PBAT 2010 - 2012 F,M 89 0.53 1.06 2.25 10.2 8.39 - 12.2 16.5 13.4 - 25.7 42.3 25.4 - 58.3 55.3 43.2 - 81.7 10.7 8.78 - 13.1 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S7: DnBP metabolite OH-MnBP (3-OH-Mono-n-butyl phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.25 0.00 3.30 3.10 - 3.70 5.50 5.06 - 5.90 8.90 7.55 - 10.5 11.6 10.1 - 13.4 3.30 3.05 - 3.56 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.25 0.00 8.31 5.36 - 9.20 13.2 9.34 - 21.1 21.5 20.2 - 38.5 34.2  7.35 5.90 - 9.16 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.25 0.84 3.30 2.90 - 4.06 5.85 4.90 - 9.77 12.9 10.1 - 19.6 19.3 13.1 - 34.4 3.51 2.95 - 4.19 

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.25 0.53 2.70 2.60 - 2.80 4.50 4.20 - 4.80 6.70 6.30 - 7.34 9.20 8.11 - 9.90 2.67 2.54 - 2.81 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.25 0.00 6.54 4.96 - 7.60 11.3 9.37 - 15.1 21.0 16.6 - 25.8 25.6 22.2 - 38.1 5.92 4.95 - 7.08 

12-19 sU DK DYMS 2009 2009 M 69 0.25 0.25 13.0 2.88 2.09 - 3.65 5.16 4.05 - 6.75 8.12 6.29 - 12.3 9.52  2.19 1.65 - 2.91 

12-19 sU DK DYMS 2013 2013 M 70 0.25 0.25 17.1 1.82 1.37 - 2.30 3.19 2.42 - 4.20 4.97 3.61 - 5.96 5.42  1.39 1.08 - 1.81 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.25 0.75 2.00 1.90 - 2.20 3.50 3.20 - 3.70 5.59 5.00 - 6.18 7.64 6.84 - 8.35 2.04 1.94 - 2.15 
12-19 sU DK DYMS 2017 2017 M 76 0.25 0.25 17.1 1.37 1.02 - 1.90 2.37 2.06 - 3.37 4.77 2.90 - 7.26 6.67 4.91 - 10.6 1.13 0.87 - 1.47 

20-39 24hU DE ESB 2007 2007 F,M 60  0.25 1.67 1.40 1.20 - 1.80 2.33 1.80 - 3.37 3.52 3.22 - 5.02 4.12  1.46 1.22 - 1.74 

20-39 24hU DE ESB 2009 2009 F,M 60  0.25 0.00 1.40 1.10 - 1.80 2.42 1.80 - 3.14 3.41 2.96 - 5.45 3.67  1.34 1.10 - 1.63 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.25 3.12 1.85 1.58 - 2.74 3.67 2.90 - 4.89 5.80 4.71 - 12.4 9.54  2.03 1.62 - 2.54 

20-39 24hU DE ESB 2011 2011 F,M 60  0.25 0.00 1.45 1.10 - 1.80 2.10 1.80 - 2.97 3.20 2.70 - 5.07 4.04  1.42 1.21 - 1.67 

20-39 24hU DE ESB 2013 2013 F,M 60  0.25 0.00 1.10 0.80 - 1.40 1.65 1.40 - 2.20 2.41 2.06 - 4.57 3.04  1.08 0.91 - 1.28 

20-39 24hU DE ESB 2015 2015 F,M 60  0.25 8.33 0.80 0.70 - 0.90 1.20 0.90 - 1.60 1.62 1.46 - 3.40 2.92  0.79 0.66 - 0.95 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.25 3.57 1.85 1.26 - 2.27 2.90 2.30 - 4.29 5.25 3.51 - 11.8 10.1  1.83 1.44 - 2.32 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S8: DiBP metabolite MiBP (Mono-isobutyl phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES IV 2005 2005 F,M 50  0.10 0.00 97.2 76.3 - 120 146 118 - 255 277 175 - 511 322  103 84.1 - 127 

3-5 mU DE GerES V 2015 - 2017 F,M 388  1.00 0.00 29.7 27.7 - 31.6 53.7 48.8 - 59.4 85.1 74.7 - 101 114 100 - 151 30.2 27.8 - 32.9 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  1.00 0.00 40.3 29.2 - 54.4 76.3 61.0 - 97.6 109 93.7 - 130 121  37.2 29.7 - 46.5 

3-5 mU CZ CzechHBM-CE 2016 - 2017 F,M 148  2.70 0.00 41.1 36.7 - 48.3 72.4 60.4 - 97.0 165 112 - 238 238 174 - 395 45.0 38.8 - 52.2 

6-11 mU DE GerES IV 2005 2005 F,M 102  0.10 0.00 93.0 81.9 - 113 154 136 - 180 214 181 - 301 284 221 - 436 97.1 85.5 - 110 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 1.10  0.00 79.3 76.4 - 83.0 126 118 - 137 180 171 - 200 241 220 - 276 81.4 77.9 - 85.1 
6-11 sU AT PBAT 2010 - 2012 F,M 165 0.59 1.18 1.21 35.2 28.9 - 39.1 57.3 51.7 - 67.9 91.3 78.1 - 122 125 104 - 145 32.4 28.4 - 37.1 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  1.10 0.00 53.8 48.2 - 63.7 89.8 79.5 - 106 140 112 - 192 192 152 - 217 56.7 50.4 - 63.7 

6-11 mU ES DEMOCOPHES-ES 2011 - 2012 F,M 120  1.00 0.00 55.6 47.8 - 64.9 91.0 77.7 - 107 133 114 - 180 178 140 - 229 55.7 49.1 - 63.2 

6-11 mU SL DEMOCOPHES-SI 2011 - 2012 F,M 119  1.00 0.00 55.0 50.0 - 66.6 93.5 78.6 - 125 149 128 - 227 225 164 - 237 57.8 50.6 - 66.0 

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 60  0.50 0.00 34.5 27.0 - 45.0 54.8 45.0 - 65.7 79.7 59.6 - 232 115  32.6 25.7 - 41.4 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  1.00 0.00 37.7 33.8 - 46.0 64.1 55.3 - 79.5 109 96.1 - 164 154 116 - 238 40.9 35.6 - 47.0 

6-11 mU BE DEMOCOPHES-BE 2011 - 2012 F,M 129  0.50 0.00 48.0 41.0 - 63.1 96.0 81.4 - 116 178 125 - 359 356 196 - 777 55.7 47.1 - 65.8 

6-11 mU PL DEMOCOPHES-PL 2011 - 2012 F,M 120  0.50 0.00 104 89.0 - 111 180 131 - 206 261 212 - 302 273 265 - 572 101 88.0 - 116 

6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 118 0.07 0.20 0.00 52.0 41.1 - 65.2 84.3 71.8 - 105 135 110 - 184 182 147 - 250 47.2 39.5 - 56.4 
6-11 mU NO IES 2012 F,M 50 0.20 0.50 0.00 48.5 33.3 - 56.8 75.5 54.4 - 128 143 91.0 - 227 160  48.3 39.5 - 59.0 

6-11 mU SK PCBcohort_c 2014 - 2016 F,M 249 0.67  0.40 61.5 51.7 - 70.8 108 94.3 - 129 176 143 - 215 246 202 - 487 59.8 53.1 - 67.3 

6-11 mU DE GerES V 2015 - 2017 F,M 937  1.00 0.11 27.6 26.3 - 28.8 43.1 40.3 - 46.6 75.2 68.2 - 86.4 113 101 - 140 27.8 26.4 - 29.3 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  1.00 0.00 45.9 40.6 - 63.4 104 74.5 - 146 172 153 - 329 322 212 - 460 52.9 43.6 - 64.2 

6-11 mU CZ CzechHBM-CE 2016 - 2017 F,M 223  2.70 0.00 37.4 34.4 - 45.7 72.5 57.6 - 85.7 138 104 - 180 214 148 - 407 43.4 38.8 - 48.6 

12-19 mU DE GerES IV 2005 2005 F,M 51  0.10 0.00 81.5 55.9 - 99.8 127 99.5 - 200 327 159 - 1338 457  90.4 70.3 - 116 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 1.10  0.00 74.0 67.0 - 79.6 111 102 - 128 154 148 - 177 201 177 - 241 70.1 65.5 - 75.1 
12-19 sU DK DYMS 2007 2007 M 239 1.43 1.43 0.00 48.3 43.7 - 53.6 79.1 70.5 - 90.4 125 106 - 145 167 135 - 229 47.3 42.2 - 53.1 
12-19 sU DK DYMS 2008 2008 M 261 1.43 1.43 0.00 63.0 55.0 - 67.3 90.8 84.0 - 99.8 140 116 - 165 172 155 - 202 55.5 50.3 - 61.1 
12-19 sU DK DYMS 2009 2009 M 210 0.16 0.16 0.00 47.4 39.1 - 54.8 73.2 64.2 - 89.8 121 104 - 156 174 139 - 344 43.8 38.8 - 49.6 
12-19 sU AT PBAT 2010 - 2012 F,M 94 0.59 1.18 0.00 39.6 33.7 - 48.1 71.7 55.9 - 104 125 105 - 148 137 127 - 203 41.1 34.9 - 48.3 

12-19 sU DK DYMS 2013 2013 M 70 0.16 0.16 0.00 29.5 21.0 - 35.5 43.0 36.1 - 54.1 59.2 52.5 - 104 87.2  24.7 20.2 - 30.2 

12-19 sU BE FLEHS3RefAdo 2013 F,M 207  0.50 0.00 24.8 21.3 - 27.8 40.8 36.7 - 49.5 66.6 56.9 - 93.1 99.5 81.7 - 170 24.3 21.6 - 27.4 

12-19 mU DE GerES V 2015 - 2017 F,M 932  1.00 0.00 22.0 20.4 - 23.5 39.0 36.2 - 42.7 67.2 60.2 - 80.6 104 89.9 - 117 23.6 22.4 - 25.0 

12-19 mU SK PCBcohort_t 2015 - 2017 F,M 65 0.67  0.00 56.9 41.2 - 74.2 124 80.8 - 161 207 135 - 323 258  59.2 46.8 - 74.8 

12-19 sU DK DYMS 2017 2017 M 76 0.16 0.16 0.00 20.9 16.4 - 23.7 32.9 27.3 - 41.0 45.3 40.4 - 75.8 61.5 45.3 - 129 19.8 16.6 - 23.5 

20-39 24hU DE ESB 2007 2007 F,M 60  1.00 0.00 19.3 16.3 - 25.3 34.5 25.7 - 44.2 47.5 41.4 - 97.2 79.3  21.8 18.3 - 25.9 

20-39 sU DK DYMS 2008 2008 M 54 1.43 1.43 0.00 64.0 55.2 - 91.8 106 91.8 - 135 147 122 - 181 158  62.6 52.1 - 75.3 

20-39 24hU DE ESB 2008 2008 F,M 54  2.00 0.00 24.5 19.7 - 31.5 36.7 31.6 - 49.8 58.2 40.0 - 194 98.1  26.8 22.2 - 32.2 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

20-39 sU DK DYMS 2009 2009 M 79 0.16 0.16 0.00 55.6 45.3 - 68.3 96.9 74.2 - 110 151 108 - 281 202 151 - 522 53.3 43.8 - 64.9 
20-39 24hU DE ESB 2009 2009 F,M 60  1.00 0.00 19.6 15.8 - 24.4 28.1 24.6 - 38.7 58.1 36.9 - 105 79.4  20.4 17.0 - 24.5 

20-39 sU AT PBAT 2010 - 2011 F,M 135 0.59 1.18 2.22 24.7 21.5 - 27.7 42.1 33.4 - 57.5 79.2 66.9 - 108 108 81.7 - 118 23.4 19.7 - 27.7 
20-39 mU DK DEMOCOPHES-DK 2011 F 51  1.10 0.00 41.0 33.0 - 56.5 77.8 55.8 - 103 114 84.2 - 190 151  43.7 35.0 - 54.6 

20-39 mU SL DEMOCOPHES-SI 2011 - 2012 F 63  1.00 0.00 39.0 35.0 - 50.0 62.0 51.7 - 80.1 86.6 69.4 - 142 112  38.9 32.4 - 46.6 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  1.00 0.00 29.0 22.2 - 36.9 41.6 37.3 - 45.3 53.6 44.1 - 97.5 86.4  27.3 23.2 - 32.1 

20-39 mU BE DEMOCOPHES-BE 2011 - 2012 F 62  0.50 0.00 32.5 27.0 - 47.2 61.0 49.5 - 87.8 112 71.1 - 209 126  35.4 28.3 - 44.4 

20-39 24hU DE ESB 2011 2011 F,M 60  1.00 0.00 20.2 16.9 - 23.9 30.9 25.3 - 37.5 40.3 32.1 - 54.5 50.8  19.6 16.8 - 22.9 

20-39 mU PL DEMOCOPHES-PL 2011 - 2012 F 88  0.50 0.00 50.0 44.4 - 58.8 84.2 68.8 - 106 147 105 - 234 190 153 - 538 51.4 43.0 - 61.4 

20-39 sU IL IBS 2011 F,M 144 1.00 2.00 0.00 38.1 34.0 - 46.2 67.7 61.2 - 78.7 89.8 82.2 - 97.8 97.9 92.9 - 211 36.3 31.7 - 41.6 
20-39 24hU DE ESB 2013 2013 F,M 60  1.00 0.00 16.4 13.3 - 17.9 24.2 19.0 - 33.0 43.5 27.2 - 52.7 52.5  16.3 13.9 - 19.1 

20-39 24hU DE ESB 2015 2015 F,M 60  1.00 0.00 9.80 8.61 - 11.6 13.3 11.7 - 19.2 23.7 17.2 - 71.7 33.4  10.9 8.82 - 13.5 

20-39 sU CZ CzechHBM-AE 2018 - 2019 F,M 194  2.17 0.00 11.8 10.8 - 13.7 21.6 17.4 - 25.8 41.2 30.2 - 51.3 52.9 42.9 - 76.4 13.4 12.1 - 15.0 

40-59 sU AT PBAT 2010 - 2011 F,M 112 0.59 1.18 6.25 22.9 19.8 - 27.2 34.9 29.6 - 41.4 50.5 43.5 - 101 94.4 53.1 - 130 18.2 14.5 - 22.7 
40-59 mU DK DEMOCOPHES-DK 2011 F 94  1.10 0.00 35.9 30.1 - 42.0 49.4 45.0 - 61.7 73.7 61.9 - 98.7 85.9 74.5 - 166 33.8 29.6 - 38.5 

40-59 mU ES DEMOCOPHES-ES 2011 - 2012 F 75  1.00 0.00 39.5 28.0 - 49.5 61.5 50.8 - 70.3 86.8 67.8 - 135 106 86.9 - 199 35.5 29.9 - 42.2 

40-59 mU SL DEMOCOPHES-SI 2011 - 2012 F 57  1.00 0.00 39.0 27.7 - 48.5 63.0 49.4 - 74.3 84.0 68.1 - 156 144  37.8 31.4 - 45.6 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  1.00 0.00 17.5 14.8 - 26.8 38.0 28.3 - 51.0 57.4 44.9 - 92.8 89.3  21.2 17.4 - 25.9 

40-59 mU BE DEMOCOPHES-BE 2011 - 2012 F 67  0.50 0.00 31.0 27.1 - 46.9 64.0 50.7 - 102 116 96.3 - 260 176  38.6 30.9 - 48.3 
40-59 sU IL IBS 2011 F,M 86 1.00 2.00 1.16 37.2 29.4 - 44.9 60.5 49.4 - 75.6 81.9 75.5 - 116 94.5 82.7 - 308 31.7 25.9 - 39.0 

40-59 sU CZ CzechHBM-AE 2018 - 2019 F,M 192  2.17 0.00 11.9 10.5 - 13.9 20.7 16.8 - 24.7 31.5 26.6 - 49.9 55.7 36.9 - 117 13.1 11.7 - 14.5 

60+ sU AT PBAT 2010 - 2012 F,M 89 0.59 1.18 1.12 24.8 22.0 - 30.0 45.1 35.1 - 63.2 87.5 63.2 - 119 113 87.9 - 208 26.2 21.5 - 31.8 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S9: DiBP metabolite OH-MiBP (2-OH-Mono-iso- butylphthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.25 0.00 11.1 9.92 - 12.3 19.4 18.0 - 21.5 32.9 28.8 - 36.9 42.4 36.8 - 60.4 11.3 10.4 - 12.3 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.25 0.00 14.8 9.41 - 19.1 26.6 21.3 - 33.0 37.1 31.6 - 52.4 47.3  12.6 9.98 - 15.9 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.25 0.00 16.1 13.5 - 19.7 25.8 22.2 - 34.1 45.2 37.4 - 75.9 75.9 57.6 - 86.3 16.2 14.0 - 18.8 

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.25 0.11 9.50 9.00 - 10.0 15.3 14.5 - 16.4 26.9 23.7 - 30.1 36.8 32.6 - 46.7 9.68 9.19 - 10.2 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.25 0.00 16.8 13.5 - 20.2 35.8 24.4 - 40.7 56.1 45.4 - 81.7 80.3 63.4 - 136 16.8 14.0 - 20.2 

12-19 sU DK DYMS 2009 2009 M 69 0.25 0.25 0.00 7.21 6.34 - 8.99 12.2 9.95 - 16.2 17.6 15.6 - 30.9 22.8  6.84 5.51 - 8.49 

12-19 sU DK DYMS 2013 2013 M 70 0.25 0.25 2.86 4.97 3.88 - 6.46 8.21 6.66 - 11.5 13.5 10.1 - 18.6 16.9  4.41 3.51 - 5.55 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.25 0.00 7.25 6.90 - 7.80 12.9 12.0 - 13.8 23.6 21.0 - 25.6 33.1 29.0 - 39.8 7.69 7.27 - 8.12 
12-19 sU DK DYMS 2017 2017 M 76 0.25 0.25 1.32 3.46 2.70 - 4.10 5.68 4.48 - 7.92 9.12 7.04 - 15.8 11.9 9.15 - 34.2 3.32 2.73 - 4.04 

20-39 24hU DE ESB 2007 2007 F,M 60  0.25 0.00 8.15 5.72 - 9.10 11.2 9.34 - 14.0 17.4 12.8 - 27.5 24.0  7.66 6.51 - 9.00 

20-39 24hU DE ESB 2009 2009 F,M 60  0.25 0.00 5.90 4.70 - 7.69 10.7 7.70 - 14.9 20.5 12.8 - 36.5 27.3  6.58 5.38 - 8.05 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.25 0.00 10.4 7.56 - 13.0 16.2 14.3 - 18.2 19.1 17.4 - 29.6 27.7  9.68 8.21 - 11.4 

20-39 24hU DE ESB 2011 2011 F,M 60  0.25 0.00 5.75 4.50 - 7.50 9.07 7.66 - 12.3 13.2 11.2 - 26.2 22.0  6.01 5.04 - 7.16 

20-39 24hU DE ESB 2013 2013 F,M 60  0.25 0.00 4.60 3.90 - 5.79 7.25 5.80 - 9.14 10.5 8.46 - 13.2 12.2  4.64 3.95 - 5.46 

20-39 24hU DE ESB 2015 2015 F,M 60  0.25 0.00 2.80 2.50 - 3.00 3.80 3.08 - 5.07 5.96 4.92 - 18.4 11.9  2.90 2.29 - 3.67 

40-59 mU DE DEMOCOPHES-DE 2011 F 54  0.25 0.00 6.30 5.34 - 8.16 11.9 8.16 - 25.6 26.3 19.8 - 58.3 30.9  7.70 6.09 - 9.74 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S10: DEP metabolite MEP (Mono-ethyl phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 sU DK CPH-MC 2006 F,M 189 0.24  0.00 24.7 20.8 - 28.8 50.1 39.6 - 61.6 98.5 75.7 - 120 128 107 - 235 24.9 21.4 - 28.9 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.50 0.00 18.6 16.6 - 20.8 35.7 32.2 - 40.8 64.7 57.4 - 84.4 97.2 82.5 - 175 19.3 17.4 - 21.3 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.50 0.00 20.5 12.2 - 25.3 34.8 28.6 - 50.0 84.8 45.0 - 113 91.9  17.8 13.8 - 23.0 

6-11 sU DK CPH-MC 2006 - 2007 F,M 659 0.24  0.00 19.6 17.9 - 21.5 38.3 34.4 - 44.0 74.1 66.0 - 91.4 134 102 - 154 19.8 18.3 - 21.6 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 0.53  0.00 35.9 33.0 - 38.6 67.6 60.7 - 72.3 114 105 - 135 197 167 - 222 39.3 37.1 - 41.7 
6-11 sU AT PBAT 2010 - 2012 F,M 165 2.50 5.00 12.7 16.9 13.5 - 20.1 30.6 25.6 - 39.2 53.7 46.2 - 98.3 102 59.5 - 177 16.9 14.4 - 19.7 

6-11 mU SE DEMOCOPHES-SE 2011 - 2012 F,M 98  0.30 0.00 24.4 20.8 - 32.5 45.6 36.0 - 57.2 100 57.6 - 207 149 114 - 687 28.7 23.6 - 34.8 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  0.53 0.00 19.6 16.1 - 21.9 33.8 27.6 - 40.9 60.6 47.8 - 67.8 67.8 62.1 - 125 20.1 17.6 - 22.8 

6-11 mU ES DEMOCOPHES-ES 2011 - 2012 F,M 120  0.50 0.00 169 136 - 203 347 275 - 489 708 522 - 1062 1027 751 - 2628 180 149 - 219 

6-11 mU SL DEMOCOPHES-SI 2011 - 2012 F,M 119  0.50 0.00 38.0 33.0 - 45.8 91.0 67.0 - 122 159 125 - 240 239 165 - 342 42.5 35.1 - 51.5 

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 60  0.50 0.00 20.5 17.0 - 31.9 43.2 32.8 - 54.1 74.0 51.6 - 174 120  23.6 18.7 - 29.9 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.50 0.00 20.2 17.1 - 24.8 35.8 30.3 - 43.0 54.7 45.5 - 87.1 86.6 59.4 - 441 22.8 19.6 - 26.6 

6-11 mU BE DEMOCOPHES-BE 2011 - 2012 F,M 129  0.50 0.00 23.0 19.0 - 29.0 41.0 33.4 - 63.0 101 70.6 - 168 167 105 - 638 25.7 21.2 - 31.2 

6-11 mU HU DEMOCOPHES-HU 2011 - 2012 F,M 120  0.64 0.00 48.5 34.5 - 56.3 104 82.4 - 139 195 149 - 312 288 207 - 459 45.4 36.6 - 56.1 

6-11 mU PL DEMOCOPHES-PL 2011 - 2012 F,M 120  0.50 0.00 42.0 29.9 - 48.3 70.5 57.0 - 109 213 145 - 252 252 224 - 429 42.2 35.0 - 50.9 

6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 120  0.64 0.00 31.0 21.0 - 40.4 53.5 44.8 - 79.5 103 84.0 - 178 168 118 - 420 31.6 26.3 - 38.0 

6-11 mU SK DEMOCOPHES-SK 2011 - 2012 F,M 129  0.64 0.00 42.2 35.5 - 51.0 73.7 60.6 - 94.1 122 97.9 - 183 183 147 - 290 39.8 33.6 - 47.1 

6-11 mU SK PCBcohort_c 2014 - 2016 F,M 249 3.23  0.00 30.8 27.0 - 34.6 69.1 58.8 - 92.8 171 138 - 269 294 210 - 547 37.4 32.4 - 43.1 

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.50 0.11 20.3 18.5 - 21.7 38.5 36.0 - 43.6 89.4 77.6 - 105 161 120 - 185 22.4 20.9 - 24.0 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.50 0.00 19.3 17.5 - 27.2 46.4 34.5 - 76.3 113 80.1 - 186 175 125 - 408 23.3 18.6 - 29.1 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 0.53  0.00 46.3 40.2 - 52.4 110 93.4 - 128 290 239 - 422 713 420 - 1151 58.3 51.4 - 66.1 
12-19 sU DK DYMS 2007 2007 M 239 0.53 0.53 0.00 95.6 74.7 - 109 248 192 - 404 1119 729 - 1771 2480 1582 - 2801 114 93.7 - 139 
12-19 sU DK DYMS 2008 2008 M 261 0.53 0.53 0.00 92.9 69.5 - 123 321 251 - 488 1214 778 - 1643 1872 1593 - 2836 114 93.3 - 138 
12-19 sU DK DYMS 2009 2009 M 210 0.43 0.43 0.00 55.3 43.2 - 69.3 198 133 - 300 767 490 - 1022 1352 892 - 2965 75.7 61.4 - 93.2 
12-19 sU AT PBAT 2010 - 2012 F,M 94 2.50 5.00 5.32 24.3 19.5 - 31.6 57.9 38.6 - 75.0 90.7 75.5 - 258 209 97.2 - 460 27.3 22.0 - 33.9 

12-19 sU DK DYMS 2013 2013 M 70 0.43 0.43 0.00 27.8 19.9 - 37.4 64.5 39.7 - 81.4 152 80.9 - 534 309  30.8 23.1 - 41.1 

12-19 sU BE FLEHS3RefAdo 2013 F,M 207  0.50 0.00 32.3 25.7 - 40.2 80.8 61.3 - 102 371 147 - 562 589 441 - 958 39.3 32.6 - 47.4 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.50 0.00 26.2 23.7 - 28.4 64.8 55.9 - 71.1 148 129 - 193 299 227 - 410 31.2 28.9 - 33.6 

12-19 mU SK PCBcohort_t 2015 - 2017 F,M 65 3.23  3.08 18.9 14.1 - 27.4 44.4 31.6 - 67.0 90.8 63.3 - 211 149  21.6 16.4 - 28.5 

12-19 sU DK DYMS 2017 2017 M 76 0.43 0.43 0.00 21.1 16.4 - 29.7 48.0 30.0 - 62.7 122 62.3 - 336 212 123 - 727 25.1 19.6 - 32.2 

20-39 24hU DE ESB 2007 2007 F,M 60  0.50 0.00 53.5 30.7 - 91.5 134 91.5 - 256 294 187 - 851 400  54.3 38.5 - 76.7 

20-39 sU DK DYMS 2008 2008 M 54 0.53 0.53 0.00 71.1 46.6 - 121 205 121 - 394 470 245 - 1596 589  80.4 56.2 - 115 
20-39 sU DK DYMS 2009 2009 M 79 0.43 0.43 0.00 68.6 55.1 - 116 250 137 - 511 1049 432 - 3676 2172 1074 - 7458 99.1 69.0 - 142 

20-39 24hU DE ESB 2009 2009 F,M 60  0.50 0.00 37.5 26.7 - 52.5 75.3 54.2 - 125 150 107 - 542 318  38.6 28.6 - 52.1 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

20-39 sU AT PBAT 2010 - 2011 F,M 135 2.50 5.00 5.19 28.3 21.8 - 38.9 80.8 59.5 - 104 171 125 - 358 357 202 - 472 32.2 26.0 - 39.9 
20-39 mU SE DEMOCOPHES-SE 2011 - 2012 F 50  0.30 0.00 40.9 24.7 - 60.0 91.8 56.6 - 170 188 127 - 303 203  41.3 30.7 - 55.6 

20-39 mU DK DEMOCOPHES-DK 2011 F 51  0.53 0.00 34.7 16.8 - 63.6 93.8 61.4 - 192 207 128 - 539 424  38.0 26.5 - 54.4 

20-39 mU SL DEMOCOPHES-SI 2011 - 2012 F 63  0.50 0.00 45.0 38.0 - 83.2 139 95.7 - 241 255 213 - 627 353  56.8 41.6 - 77.6 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.50 0.00 27.8 22.9 - 41.7 58.9 44.6 - 102 133 83.5 - 249 190  31.8 24.6 - 41.1 

20-39 mU BE DEMOCOPHES-BE 2011 - 2012 F 62  0.50 0.00 33.5 19.9 - 51.1 73.2 52.4 - 98.9 166 91.1 - 200 197  30.4 22.7 - 40.8 

20-39 24hU DE ESB 2011 2011 F,M 60  0.50 0.00 17.9 13.7 - 38.4 64.2 38.8 - 115 149 85.4 - 599 190  26.7 18.7 - 38.3 

20-39 mU HU DEMOCOPHES-HU 2011 - 2012 F 89  0.64 0.00 51.3 39.1 - 71.6 133 91.6 - 206 326 200 - 603 537 349 - 3941 62.7 47.9 - 82.0 

20-39 mU PL DEMOCOPHES-PL 2011 - 2012 F 88  0.50 0.00 31.5 18.0 - 42.0 76.0 47.4 - 186 227 184 - 508 392 228 - 1813 37.0 27.8 - 49.1 

20-39 mU CZ DEMOCOPHES-CZ 2011 - 2012 F 88  0.64 0.00 38.0 29.8 - 64.7 108 80.4 - 154 196 153 - 539 432 221 - 2433 44.7 33.7 - 59.3 

20-39 mU SK DEMOCOPHES-SK 2011 - 2012 F 91  0.64 0.00 51.0 40.8 - 83.5 131 99.4 - 190 219 189 - 733 438 221 - 1291 55.9 43.0 - 72.6 

20-39 24hU DE ESB 2013 2013 F,M 60  0.50 0.00 20.9 13.6 - 25.2 52.3 26.8 - 69.3 75.2 60.2 - 114 93.3  20.3 15.4 - 26.7 

20-39 24hU DE ESB 2015 2015 F,M 60  0.50 0.00 13.5 8.32 - 21.2 31.7 21.3 - 52.0 55.5 43.8 - 91.5 71.2  14.1 10.6 - 18.8 

40-59 sU AT PBAT 2010 - 2011 F,M 112 2.50 5.00 8.04 39.4 22.0 - 54.3 109 73.0 - 174 239 179 - 422 419 248 - 626 36.9 28.1 - 48.3 

40-59 mU DK DEMOCOPHES-DK 2011 F 94  0.53 0.00 26.7 21.8 - 39.5 55.9 46.3 - 88.1 143 89.3 - 371 319 147 - 538 31.0 24.6 - 39.1 

40-59 mU ES DEMOCOPHES-ES 2011 - 2012 F 75  0.50 0.00 141 102 - 207 267 218 - 437 638 423 - 1385 1233 639 - 1665 136 103 - 180 

40-59 mU SL DEMOCOPHES-SI 2011 - 2012 F 57  0.50 0.00 46.0 33.7 - 67.8 82.0 69.1 - 176 186 131 - 360 245  47.8 36.5 - 62.5 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.50 0.00 42.0 26.0 - 65.9 96.3 66.3 - 166 181 137 - 726 445  46.8 34.3 - 63.9 

40-59 mU BE DEMOCOPHES-BE 2011 - 2012 F 67  0.50 0.00 44.0 29.0 - 67.0 94.0 70.0 - 136 190 123 - 535 441  43.9 32.7 - 58.9 

60+ sU AT PBAT 2010 - 2012 F,M 89 2.50 5.00 6.74 38.6 29.2 - 52.1 92.4 71.5 - 170 343 169 - 1014 994 443 - 1879 45.4 33.0 - 62.6 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S11: DMP metabolite MMP (Mono-methyl phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 388  1.00 2.32 6.70 5.60 - 7.30 12.2 10.6 - 14.7 30.8 23.2 - 43.7 66.0 39.7 - 115 7.04 6.28 - 7.89 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  1.00 0.00 1.88  3.71  6.62  8.92    

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  1.00 15.1 5.89 4.29 - 7.34 12.1 9.14 - 17.2 29.6 19.5 - 45.5 43.8 31.8 - 149 5.01 3.86 - 6.49 

6-11 mU HU DEMOCOPHES-HU 2011 - 2012 F,M 120  4.73 53.3   11.6 8.56 - 17.4 27.7 19.4 - 63.3 56.2 38.1 - 307   

6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 120  4.73 58.3   8.55 6.31 - 10.6 18.6 11.0 - 30.3 28.6 19.3 - 237   

6-11 mU SK DEMOCOPHES-SK 2011 - 2012 F,M 129  4.73 69.8   6.47  13.1 9.83 - 38.6 38.3 15.8 - 97.2   

6-11 mU SK PCBcohort_c 2014 - 2016 F,M 249 3.40  37.4 3.60 3.60 - 3.82 3.82 3.82 - 3.82 11.4 8.78 - 15.2 18.1 14.1 - 30.5 3.34 2.98 - 3.74 

6-11 mU DE GerES V 2015 - 2017 F,M 937  1.00 1.39 6.80 6.20 - 7.40 13.7 12.5 - 15.4 28.0 24.7 - 34.4 47.0 38.9 - 60.9 7.39 6.91 - 7.90 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  1.00 0.00 3.27  6.75  10.7  19.7    

12-19 sU DK DYMS 2009 2009 M 69 0.27 0.27 7.25 2.52 2.05 - 3.03 3.61 3.21 - 5.06 6.46 4.99 - 17.6 9.24  2.33 1.80 - 3.03 

12-19 sU DK DYMS 2013 2013 M 70 0.27 0.27 8.57 2.32 1.96 - 3.06 3.82 3.18 - 4.91 5.28 4.50 - 7.97 6.64  2.08 1.68 - 2.59 

12-19 mU DE GerES V 2015 - 2017 F,M 932  1.00 2.68 5.80 5.40 - 6.18 11.0 10.1 - 12.2 19.8 18.6 - 21.9 30.7 25.3 - 37.2 6.13 5.77 - 6.52 

12-19 mU SK PCBcohort_t 2015 - 2017 F,M 65 3.40  70.8   3.81  9.78 5.10 - 21.0 13.4    
12-19 sU DK DYMS 2017 2017 M 76 0.27 0.27 17.1 1.84 1.68 - 2.30 2.74 2.39 - 3.74 4.24 3.52 - 5.94 5.34 4.26 - 8.69 1.49 1.19 - 1.87 

20-39 24hU DE ESB 2007 2007 F,M 59  1.00 5.08 8.00 4.70 - 10.3 22.8 10.8 - 43.0 62.5 35.7 - 122 102  7.98 5.52 - 11.6 

20-39 24hU DE ESB 2009 2009 F,M 59  1.00 11.9 7.10 4.10 - 12.2 15.2 12.4 - 26.1 29.6 16.4 - 114 54.6  6.12 4.27 - 8.78 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  1.00 34.4 1.76 1.26 - 3.24 8.24 3.52 - 10.7 11.3 9.24 - 15.4 12.6  2.15 1.56 - 2.96 

20-39 24hU DE ESB 2011 2011 F,M 60  1.00 1.67 4.35 3.70 - 6.99 8.22 7.08 - 11.6 13.3 9.83 - 40.1 35.1  5.16 4.14 - 6.44 

20-39 mU HU DEMOCOPHES-HU 2011 - 2012 F 89  4.73 69.7   8.26  45.7 15.2 - 144 124 46.4 - 619   

20-39 mU CZ DEMOCOPHES-CZ 2011 - 2012 F 88  4.73 80.7     6.70 5.41 - 15.4 13.5 7.25 - 273   

20-39 mU SK DEMOCOPHES-SK 2011 - 2012 F 91  4.73 89.0       9.10 5.93 - 44.2   

20-39 24hU DE ESB 2013 2013 F,M 60  1.00 1.67 3.50 2.70 - 4.49 6.12 4.50 - 10.9 16.8 9.10 - 31.1 29.2  4.19 3.32 - 5.30 

20-39 24hU DE ESB 2015 2015 F,M 60  1.00 5.00 2.75 2.20 - 3.99 5.12 4.00 - 7.04 9.11 6.65 - 17.9 14.3  3.16 2.58 - 3.86 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  1.00 32.1 2.49 1.11 - 5.64 8.57 5.66 - 22.1 36.2 13.0 - 71.3 59.2  2.44 1.50 - 3.98 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S12: Metabolite 3cx-MPP (3-carboxyl-mono-propyl phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.50 2.06 2.10 2.00 - 2.30 3.50 3.30 - 3.90 5.20 4.60 - 6.40 7.10 6.40 - 9.45 2.14 1.98 - 2.31 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 779 0.36  0.00 9.97 9.29 - 10.5 15.6 14.4 - 16.5 23.0 21.5 - 26.0 31.3 27.8 - 38.1 9.89 9.40 - 10.4 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  0.36 0.00 7.44 6.51 - 8.63 12.8 10.8 - 15.5 29.2 18.5 - 62.1 64.7 36.0 - 120 8.67 7.46 - 10.1 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.50 4.20 1.50 1.38 - 1.67 2.38 2.15 - 3.00 3.81 3.32 - 6.25 6.21 4.07 - 11.9 1.64 1.43 - 1.88 

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.50 4.80 1.70 1.60 - 1.80 2.60 2.50 - 2.80 4.30 3.94 - 4.90 6.42 5.90 - 7.40 1.71 1.63 - 1.79 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 0.36  0.26 6.90 6.41 - 7.58 11.1 9.89 - 12.3 16.8 15.0 - 19.2 22.0 18.8 - 32.3 6.86 6.31 - 7.46 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.50 13.4 1.10 1.00 - 1.10 1.80 1.70 - 2.00 3.00 2.80 - 3.40 4.20 3.70 - 4.90 1.14 1.09 - 1.20 

20-39 mU DK DEMOCOPHES-DK 2011 F 51  0.36 1.96 5.82 4.34 - 6.63 7.71 6.60 - 9.01 12.2 8.03 - 25.9 15.6  4.68 3.65 - 6.01 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.50 17.2 0.83 0.73 - 1.09 1.39 1.15 - 1.95 2.66 1.86 - 4.02 3.35  0.94 0.78 - 1.12 

40-59 mU DK DEMOCOPHES-DK 2011 F 94  0.36 0.00 3.12 2.61 - 4.27 5.76 4.68 - 6.96 8.52 7.03 - 11.4 10.6 8.54 - 24.7 3.26 2.78 - 3.82 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.50 32.1 0.64 0.51 - 0.76 1.23 0.77 - 1.64 1.95 1.42 - 4.00 2.83  0.67 0.54 - 0.83 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S13: DiNP metabolite cx-MiNP (7-Carboxy-(mono-methyl- heptyl) phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES IV 2005 2005 F,M 50  0.25 0.00 21.5 18.1 - 32.8 39.5 32.1 - 49.3 53.1 45.6 - 139 57.5  21.4 16.9 - 27.2 

3-5 sU DK CPH-MC 2006 F,M 189 0.08  0.00 6.75 5.97 - 8.66 12.8 11.9 - 14.6 21.6 16.9 - 28.9 30.3 22.8 - 60.5 7.22 6.33 - 8.24 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.20 0.00 6.70 6.12 - 7.38 12.4 10.9 - 13.6 19.4 17.9 - 23.3 29.3 22.7 - 43.6 7.01 6.44 - 7.62 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.20 0.00 6.35 4.57 - 8.67 12.2 10.6 - 15.2 21.5 14.3 - 64.1 45.0  6.05 4.55 - 8.04 

6-11 mU DE GerES IV 2005 2005 F,M 102  0.25 0.00 18.3 14.6 - 22.1 31.3 28.0 - 37.3 46.4 39.1 - 81.4 78.7 51.2 - 165 18.0 15.3 - 21.3 

6-11 sU DK CPH-MC 2006 - 2007 F,M 659 0.08  0.00 6.94 6.51 - 7.56 11.7 10.9 - 12.5 19.1 16.8 - 22.1 27.0 24.1 - 36.0 6.74 6.24 - 7.29 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 0.11  0.00 8.91 8.30 - 9.42 14.0 13.4 - 15.2 24.2 21.9 - 26.2 34.4 30.6 - 41.6 9.08 8.62 - 9.56 

6-11 mU SE DEMOCOPHES-SE 2011 - 2012 F,M 98  0.30 0.00 19.9 16.1 - 23.4 35.0 26.7 - 54.6 70.7 55.8 - 219 183 82.8 - 819 22.0 17.8 - 27.1 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  0.11 0.00 7.84 6.80 - 8.98 12.7 10.5 - 16.2 22.8 20.2 - 44.8 45.4 28.0 - 107 8.59 7.36 - 10.0 

6-11 mU ES DEMOCOPHES-ES 2011 - 2012 F,M 120  0.20 0.00 13.2 11.2 - 15.6 21.7 17.9 - 27.0 41.4 30.0 - 53.0 46.8 43.7 - 91.9 13.7 12.0 - 15.8 

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 59  0.20 0.00 8.52 7.37 - 10.2 14.1 10.5 - 20.5 22.1 18.0 - 48.9 29.0  8.74 6.99 - 10.9 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.20 0.00 7.90 6.55 - 8.84 14.2 11.0 - 19.5 23.2 21.4 - 39.9 38.1 24.2 - 425 8.83 7.31 - 10.7 

6-11 mU BE DEMOCOPHES-BE 2011 - 2012 F,M 117  0.10 0.85 1.21 1.07 - 1.43 2.22 1.69 - 2.61 4.47 2.73 - 8.17 8.00 5.11 - 30.5 1.34 1.12 - 1.60 

6-11 mU PL DEMOCOPHES-PL 2011 - 2012 F,M 94 0.05 0.15 0.00 3.48 3.11 - 4.44 5.35 4.81 - 7.78 11.1 7.86 - 23.8 20.4 11.9 - 143 3.90 3.23 - 4.71 
6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 118 0.20 0.40 0.00 7.57 6.53 - 9.04 13.8 10.3 - 17.8 27.3 18.2 - 45.9 45.8 31.0 - 75.9 8.17 6.99 - 9.56 
6-11 mU NO IES 2012 F,M 50 0.40 1.00 0.00 4.34 3.48 - 5.32 6.62 5.20 - 8.68 10.6 7.06 - 22.0 14.1  4.80 4.06 - 5.68 

6-11 mU DE GerES V 2015 - 2017 F,M 935  0.20 0.11 5.70 5.40 - 6.10 9.75 9.00 - 10.7 17.4 16.3 - 20.8 28.3 23.6 - 33.0 6.18 5.85 - 6.54 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.20 0.00 8.34 7.05 - 9.75 12.5 11.6 - 17.3 22.3 18.4 - 35.4 31.6 22.5 - 76.9 7.80 6.54 - 9.31 

12-19 mU DE GerES IV 2005 2005 F,M 51  0.25 0.00 10.7 8.91 - 16.3 21.9 16.1 - 27.7 30.3 24.7 - 63.9 42.5  12.4 10.0 - 15.3 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 0.11  0.00 6.01 5.60 - 7.04 10.9 9.59 - 12.3 19.2 16.5 - 22.1 26.6 21.9 - 38.3 6.34 5.81 - 6.92 

12-19 sU DK DYMS 2007 2007 M 239 0.11 0.11 0.84 6.69 5.78 - 7.63 11.5 10.3 - 13.0 19.5 17.6 - 26.3 28.8 22.6 - 65.0 6.77 5.97 - 7.68 
12-19 sU DK DYMS 2008 2008 M 261 0.11 0.11 1.53 8.08 7.35 - 9.35 14.0 11.9 - 15.5 24.7 19.6 - 29.9 35.4 28.4 - 61.9 7.84 6.93 - 8.87 
12-19 sU DK DYMS 2009 2009 M 210 0.04 0.04 1.43 7.61 6.76 - 8.69 12.6 11.5 - 14.6 21.9 17.9 - 29.2 33.0 24.0 - 44.0 6.64 5.70 - 7.73 
12-19 sU DK DYMS 2013 2013 M 70 0.04 0.04 0.00 5.63 4.69 - 7.01 11.8 7.47 - 17.0 24.6 16.8 - 71.0 55.6  6.10 4.63 - 8.04 

12-19 mU DE GerES V 2015 - 2017 F,M 931  0.20 0.11 4.60 4.31 - 4.90 7.50 7.10 - 8.00 12.9 11.3 - 14.7 20.1 18.0 - 24.8 4.73 4.46 - 5.01 

12-19 sU DK DYMS 2017 2017 M 76 0.04 0.04 0.00 3.75 3.35 - 4.38 6.41 4.63 - 7.87 12.2 7.63 - 59.9 49.7 12.4 - 335 4.48 3.49 - 5.76 

20-39 24hU DE ESB 2007 2007 F,M 60  0.20 0.00 2.00 1.50 - 2.88 3.95 2.90 - 5.30 6.41 4.92 - 9.60 8.01  2.23 1.83 - 2.72 

20-39 sU DK DYMS 2008 2008 M 54 0.11 0.11 0.00 9.48 8.22 - 10.9 13.7 10.9 - 18.5 21.9 16.0 - 53.6 31.5  9.54 7.67 - 11.9 

20-39 24hU DE ESB 2008 2008 F,M 54  0.50 7.41 3.49 3.28 - 4.55 6.66 4.55 - 10.7 13.3 8.57 - 30.8 25.1  3.93 2.99 - 5.17 

20-39 sU DK DYMS 2009 2009 M 79 0.04 0.04 1.27 8.04 7.03 - 10.9 14.5 12.1 - 21.0 41.2 21.0 - 77.6 54.3 41.2 - 216 8.95 7.02 - 11.4 
20-39 24hU DE ESB 2009 2009 F,M 60  0.20 0.00 2.80 2.00 - 3.90 5.05 3.98 - 8.29 9.70 7.13 - 12.7 11.9  2.92 2.28 - 3.74 

20-39 mU SE DEMOCOPHES-SE 2011 - 2012 F 50  0.30 0.00 17.2 12.9 - 32.7 73.3 30.9 - 164 187 122 - 790 326  26.6 17.8 - 39.9 

20-39 mU DK DEMOCOPHES-DK 2011 F 51  0.11 0.00 7.33 5.26 - 11.7 14.0 11.6 - 21.1 22.0 16.3 - 72.7 48.1  7.25 5.40 - 9.75 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.20 0.00 6.05 4.84 - 7.46 9.34 7.61 - 14.2 20.9 12.6 - 39.2 32.7  6.59 5.16 - 8.42 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

20-39 24hU DE ESB 2011 2011 F,M 60  0.20 0.00 3.70 3.00 - 4.30 5.20 4.30 - 9.36 11.3 6.77 - 80.1 20.4  3.95 3.04 - 5.13 

20-39 sU IL IBS 2011 F,M 144 0.25 0.50 0.69 9.64 8.50 - 13.1 18.6 16.9 - 22.5 29.7 24.5 - 58.4 58.6 31.3 - 69.5 10.1 8.65 - 11.9 
20-39 24hU DE ESB 2013 2013 F,M 60  0.20 0.00 2.30 1.80 - 2.70 3.73 2.78 - 5.17 5.64 4.76 - 12.0 9.62  2.41 1.97 - 2.95 

20-39 24hU DE ESB 2015 2015 F,M 60  0.20 0.00 2.00 1.80 - 2.50 3.90 2.58 - 7.59 8.02 6.57 - 14.1 12.5  2.50 2.00 - 3.13 

40-59 mU DK DEMOCOPHES-DK 2011 F 94  0.11 0.00 5.13 3.67 - 6.60 8.54 7.15 - 11.4 17.6 11.5 - 35.5 30.2 18.2 - 49.1 5.12 4.23 - 6.18 

40-59 mU ES DEMOCOPHES-ES 2011 - 2012 F 75  0.20 0.00 10.0 8.13 - 11.0 15.6 11.5 - 20.7 28.2 19.3 - 43.5 42.4 28.2 - 46.5 9.55 8.01 - 11.4 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.20 0.00 4.00 3.20 - 5.18 7.41 5.20 - 15.3 18.4 9.50 - 35.6 27.0  4.53 3.55 - 5.78 

40-59 sU IL IBS 2011 F,M 86 0.25 0.50 1.16 9.51 7.47 - 10.9 15.7 12.4 - 20.3 29.6 20.0 - 55.2 44.6 30.1 - 69.8 9.03 7.36 - 11.1 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S14: DiNP metabolite OH-MiNP (7-OH-(Mono-methyl-octyl) phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES IV 2005 2005 F,M 50  0.25 0.00 15.9 11.4 - 23.6 28.1 23.5 - 42.3 44.9 34.5 - 83.4 51.3  15.2 11.6 - 19.8 

3-5 mU DE GerES V 2015 - 2017 F,M 384  0.20 0.00 8.55 7.63 - 9.20 15.5 13.4 - 17.3 24.5 21.9 - 27.2 33.1 27.2 - 40.0 8.44 7.75 - 9.20 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.20 0.00 7.76 4.65 - 11.6 13.7 12.3 - 15.1 17.1 14.7 - 35.9 24.8  6.29 4.93 - 8.03 

6-11 mU DE GerES IV 2005 2005 F,M 102  0.25 0.00 14.4 12.2 - 16.9 26.1 19.3 - 30.3 44.2 31.5 - 62.0 61.1 46.4 - 128 14.1 11.8 - 16.7 

6-11 sU DK CPH-MC 2006 - 2007 F,M 201 0.31  2.49 6.22 5.00 - 6.97 9.89 8.15 - 11.0 16.0 12.4 - 19.1 21.1 17.2 - 39.4 5.02 4.31 - 5.86 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 0.26  0.11 6.58 6.17 - 6.99 11.0 10.2 - 11.7 18.4 16.6 - 20.2 26.2 22.8 - 32.9 6.46 6.11 - 6.83 

6-11 mU SE DEMOCOPHES-SE 2011 - 2012 F,M 98  0.30 0.00 8.98 7.94 - 11.4 14.8 12.7 - 20.0 32.4 20.1 - 59.9 52.1 35.4 - 493 9.87 8.01 - 12.2 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  0.26 0.00 4.99 4.19 - 5.60 9.55 7.48 - 12.6 19.3 15.7 - 36.3 37.0 21.7 - 94.3 5.49 4.61 - 6.55 

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 59  0.20 0.00 7.48 5.57 - 9.01 12.4 9.07 - 17.9 22.6 16.3 - 54.0 26.4  7.18 5.56 - 9.27 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 116  0.20 0.00 12.5 10.8 - 14.6 20.9 16.1 - 29.5 35.2 30.4 - 52.8 52.4 40.6 - 594 13.9 11.6 - 16.5 

6-11 mU BE DEMOCOPHES-BE 2011 - 2012 F,M 117  0.10 0.00 6.69 5.82 - 8.31 12.2 10.4 - 17.5 25.7 18.3 - 29.6 29.3 27.0 - 53.9 7.35 6.27 - 8.62 

6-11 mU PL DEMOCOPHES-PL 2011 - 2012 F,M 94 0.05 0.15 61.7   0.50 0.34 - 0.93 1.47 0.94 - 3.85 2.14 1.49 - 18.5   
6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 118 0.30 0.70 0.00 12.3 9.70 - 14.8 22.8 18.8 - 27.5 42.6 28.8 - 57.6 53.5 45.5 - 98.0 13.3 11.5 - 15.4 
6-11 mU NO IES 2012 F,M 50 0.10 0.25 0.00 4.25 3.86 - 6.82 7.97 6.77 - 12.4 13.5 9.88 - 27.0 17.3  5.21 4.23 - 6.42 

6-11 mU DE GerES V 2015 - 2017 F,M 936  0.20 0.11 7.50 7.16 - 8.00 12.0 11.3 - 12.7 19.4 18.3 - 21.9 27.1 23.8 - 32.6 7.55 7.18 - 7.95 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.20 0.00 7.49 6.53 - 9.02 12.6 10.6 - 15.5 21.4 15.8 - 27.1 26.6 21.7 - 65.8 6.94 5.84 - 8.26 

12-19 mU DE GerES IV 2005 2005 F,M 51  0.25 0.00 9.53 7.10 - 12.5 16.6 12.4 - 26.2 33.7 22.0 - 46.4 45.1  9.88 7.73 - 12.6 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 0.26  0.51 4.58 4.16 - 5.06 7.92 7.20 - 9.05 14.7 12.4 - 18.1 20.4 17.9 - 30.6 4.53 4.12 - 4.98 

12-19 sU DK DYMS 2007 2007 M 239 0.26 0.26 2.51 4.12 3.62 - 4.61 7.37 6.52 - 8.53 13.0 10.2 - 17.7 18.9 15.3 - 32.1 3.81 3.30 - 4.39 
12-19 sU DK DYMS 2008 2008 M 261 0.26 0.26 2.30 4.46 3.90 - 5.39 8.70 7.64 - 10.1 15.2 12.7 - 18.0 21.7 17.5 - 37.7 4.23 3.69 - 4.85 
12-19 sU DK DYMS 2009 2009 M 210 0.03 0.03 2.38 4.48 3.81 - 5.37 8.12 7.19 - 10.3 14.6 12.6 - 19.0 20.8 15.9 - 29.6 3.82 3.23 - 4.52 
12-19 sU DK DYMS 2013 2013 M 70 0.03 0.03 0.00 3.02 2.56 - 4.10 6.12 4.54 - 10.0 14.8 9.42 - 33.5 27.4  3.14 2.33 - 4.23 

12-19 mU DE GerES V 2015 - 2017 F,M 931  0.20 0.11 5.60 5.30 - 5.90 8.65 8.00 - 9.04 13.7 12.6 - 15.0 19.6 16.9 - 24.1 5.56 5.27 - 5.87 

12-19 sU DK DYMS 2017 2017 M 76 0.03 0.03 0.00 2.42 1.87 - 3.02 4.25 3.08 - 5.91 6.57 5.61 - 24.2 12.3 6.58 - 180 2.63 2.06 - 3.36 

20-39 24hU DE ESB 2007 2007 F,M 60  0.20 0.00 2.15 1.50 - 2.90 4.25 3.14 - 6.31 7.21 4.96 - 15.5 10.4  2.22 1.73 - 2.84 

20-39 sU DK DYMS 2008 2008 M 54 0.26 0.26 0.00 5.75 4.73 - 7.37 9.19 7.37 - 11.7 13.2 10.3 - 20.9 14.5  5.18 3.99 - 6.73 

20-39 24hU DE ESB 2008 2008 F,M 54  0.50 1.85 3.63 2.76 - 4.05 5.27 4.07 - 10.7 12.2 7.57 - 28.1 17.6  3.63 2.84 - 4.62 

20-39 sU DK DYMS 2009 2009 M 79 0.03 0.03 0.00 5.08 4.29 - 6.47 9.56 7.08 - 12.2 13.8 10.8 - 38.5 23.6 14.1 - 229 5.08 3.99 - 6.45 
20-39 24hU DE ESB 2009 2009 F,M 60  0.20 1.67 2.40 1.71 - 4.28 5.85 4.30 - 8.94 11.4 7.90 - 18.6 12.2  2.81 2.16 - 3.65 

20-39 mU SE DEMOCOPHES-SE 2011 - 2012 F 50  0.30 0.00 7.88 5.85 - 12.1 25.0 11.6 - 36.5 75.5 30.5 - 701 154  10.4 6.78 - 16.0 

20-39 mU DK DEMOCOPHES-DK 2011 F 51  0.26 1.96 3.48 2.08 - 5.57 8.76 5.31 - 17.1 19.1 13.4 - 37.4 31.1  3.47 2.42 - 4.97 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.20 0.00 8.63 6.97 - 12.0 17.5 12.4 - 23.9 26.3 22.1 - 67.7 58.2  9.86 7.79 - 12.5 

20-39 24hU DE ESB 2011 2011 F,M 60  0.20 0.00 2.85 2.30 - 3.40 4.05 3.48 - 7.30 10.1 6.29 - 70.8 23.2  3.32 2.54 - 4.33 

20-39 sU IL IBS 2011 F,M 144 0.25 0.50 0.69 15.1 12.2 - 17.4 29.5 22.7 - 40.2 55.1 48.4 - 71.8 72.1 59.7 - 186 14.5 12.0 - 17.4 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

20-39 24hU DE ESB 2013 2013 F,M 60  0.20 0.00 2.45 1.90 - 2.90 3.73 2.98 - 5.87 6.85 4.75 - 8.81 8.21  2.52 2.08 - 3.05 

20-39 24hU DE ESB 2015 2015 F,M 60  0.20 0.00 2.40 1.90 - 2.70 4.03 2.86 - 6.49 8.19 5.25 - 17.7 15.3  2.71 2.21 - 3.32 

40-59 mU DK DEMOCOPHES-DK 2011 F 94  0.26 3.19 2.35 1.81 - 3.03 5.40 3.34 - 6.77 8.28 6.79 - 16.7 14.5 8.93 - 25.4 2.33 1.86 - 2.92 

40-59 mU DE DEMOCOPHES-DE 2011 F 53  0.20 0.00 5.69 4.65 - 7.63 10.6 7.62 - 17.8 21.4 14.1 - 39.6 32.6  6.31 4.99 - 7.96 

40-59 sU IL IBS 2011 F,M 86 0.25 0.50 3.49 13.7 9.61 - 15.4 20.1 16.1 - 25.9 35.2 24.6 - 67.8 62.3 36.4 - 294 11.6 9.14 - 14.7 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S15: DiNP metabolite oxo-MiNP (7-Oxo-(Mono-methyl-octyl) phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES IV 2005 2005 F,M 50  0.25 0.00 7.85 5.56 - 10.5 14.8 10.2 - 19.3 29.4 16.0 - 36.7 31.2  7.33 5.58 - 9.64 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.20 0.00 3.10 2.90 - 3.40 5.90 5.26 - 6.49 10.2 8.50 - 11.9 13.4 11.8 - 19.9 3.26 2.98 - 3.57 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.20 0.00 2.45 1.69 - 2.77 4.55 3.22 - 6.29 7.49 5.83 - 11.5 10.5  2.13 1.66 - 2.71 

6-11 mU DE GerES IV 2005 2005 F,M 102  0.25 0.00 6.96 5.79 - 8.78 13.2 10.6 - 16.3 24.4 17.3 - 37.7 35.2 24.6 - 56.2 7.18 6.02 - 8.55 

6-11 sU DK CPH-MC 2006 - 2007 F,M 201 0.16  1.49 3.13 2.60 - 3.51 4.78 4.10 - 5.46 7.41 6.24 - 8.72 8.95 8.29 - 20.3 2.62 2.27 - 3.02 

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 0.25  0.33 3.83 3.55 - 4.17 6.42 5.98 - 6.92 11.2 10.4 - 12.8 15.8 14.0 - 19.7 3.76 3.55 - 3.98 

6-11 mU SE DEMOCOPHES-SE 2011 - 2012 F,M 98  0.30 0.00 5.25 4.32 - 6.66 9.82 8.04 - 12.1 17.1 12.2 - 41.8 40.8 17.3 - 192 5.71 4.68 - 6.98 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143  0.25 1.40 2.58 1.97 - 3.16 5.08 4.00 - 5.95 12.3 8.09 - 16.6 16.7 13.8 - 39.0 2.64 2.18 - 3.20 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.20 0.00 4.44 3.70 - 5.13 8.65 6.50 - 11.2 15.8 12.4 - 22.4 20.9 16.5 - 416 4.91 4.02 - 6.02 

6-11 mU NO IES 2012 F,M 50 0.10 0.25 0.00 2.44 1.91 - 3.16 4.64 3.09 - 6.10 7.36 5.64 - 12.6 10.4  2.64 2.13 - 3.26 

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.20 0.21 2.90 2.70 - 3.00 4.80 4.40 - 5.10 8.50 7.74 - 9.54 12.3 10.5 - 14.5 2.94 2.78 - 3.11 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.20 0.00 2.77 2.43 - 3.70 4.42 3.97 - 5.88 7.42 6.11 - 11.9 10.9 8.55 - 53.1 2.60 2.15 - 3.15 

12-19 mU DE GerES IV 2005 2005 F,M 51  0.25 0.00 4.86 3.53 - 6.67 8.11 6.66 - 13.3 17.3 9.95 - 25.7 20.9  4.93 3.87 - 6.28 

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 0.25  1.29 2.62 2.34 - 2.93 4.46 4.00 - 5.27 7.87 6.97 - 10.2 12.9 10.0 - 17.4 2.55 2.32 - 2.81 
12-19 sU DK DYMS 2007 2007 M 239 0.25 0.25 4.60 1.94 1.71 - 2.31 3.70 3.19 - 4.02 6.37 5.29 - 9.87 11.1 8.81 - 14.5 1.86 1.61 - 2.14 
12-19 sU DK DYMS 2008 2008 M 261 0.25 0.25 4.21 2.39 2.02 - 2.73 5.15 4.06 - 5.95 8.15 6.86 - 10.4 13.0 9.16 - 18.7 2.23 1.95 - 2.56 
12-19 sU DK DYMS 2009 2009 M 210 0.02 0.02 6.67 2.28 1.99 - 2.65 4.40 3.78 - 5.47 7.44 6.59 - 9.30 9.67 8.66 - 16.4 1.93 1.62 - 2.29 

12-19 sU DK DYMS 2013 2013 M 70 0.02 0.02 1.43 1.56 1.19 - 2.32 3.16 2.47 - 5.31 9.92 4.98 - 21.2 17.9  1.53 1.09 - 2.15 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.20 0.54 2.20 2.10 - 2.40 3.83 3.60 - 4.10 6.40 5.80 - 7.17 9.04 8.10 - 12.3 2.31 2.18 - 2.45 
12-19 sU DK DYMS 2017 2017 M 76 0.02 0.02 0.00 1.16 0.93 - 1.44 2.45 1.71 - 3.05 3.90 3.02 - 14.9 7.37 3.92 - 87.3 1.27 0.97 - 1.66 

20-39 24hU DE ESB 2007 2007 F,M 60  0.20 5.00 0.95 0.80 - 1.30 1.80 1.46 - 2.67 3.10 2.16 - 8.16 4.43  1.07 0.85 - 1.34 

20-39 sU DK DYMS 2008 2008 M 54 0.25 0.25 3.70 3.31 2.33 - 3.67 4.27 3.68 - 6.90 7.17 5.73 - 9.72 8.91  2.66 2.06 - 3.45 

20-39 24hU DE ESB 2008 2008 F,M 54  0.50 9.26 2.20 1.98 - 2.84 3.39 2.84 - 5.89 8.27 5.17 - 21.4 12.6  2.44 1.89 - 3.15 
20-39 sU DK DYMS 2009 2009 M 79 0.02 0.02 1.27 2.47 1.80 - 2.99 4.71 3.44 - 6.10 8.30 6.03 - 15.9 12.4 8.36 - 148 2.38 1.85 - 3.06 

20-39 24hU DE ESB 2009 2009 F,M 60  0.20 5.00 1.15 0.71 - 1.90 3.33 2.14 - 4.60 5.44 4.36 - 8.56 7.91  1.22 0.90 - 1.65 

20-39 mU SE DEMOCOPHES-SE 2011 - 2012 F 50  0.30 0.00 4.51 3.35 - 6.67 9.83 6.45 - 24.1 55.4 16.2 - 510 63.8  5.84 3.85 - 8.88 

20-39 mU DK DEMOCOPHES-DK 2011 F 51  0.25 5.88 2.06 1.45 - 2.49 5.61 2.45 - 12.1 13.7 8.07 - 21.7 18.4  1.91 1.30 - 2.79 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.20 0.00 2.90 2.01 - 3.68 5.42 3.95 - 8.09 11.6 7.78 - 36.1 27.6  3.25 2.46 - 4.29 

20-39 24hU DE ESB 2011 2011 F,M 60  0.20 0.00 1.65 1.20 - 2.00 2.62 2.08 - 4.64 5.50 3.95 - 39.0 14.3  1.85 1.39 - 2.46 
20-39 sU IL IBS 2011 F,M 144 0.25 0.50 1.39 7.75 6.51 - 9.66 16.9 13.7 - 21.7 30.1 23.0 - 36.5 36.5 31.7 - 109 7.83 6.52 - 9.40 

20-39 24hU DE ESB 2013 2013 F,M 60  0.20 5.00 1.10 0.90 - 1.40 1.62 1.40 - 2.49 2.71 2.06 - 7.76 3.96  1.09 0.87 - 1.38 

20-39 24hU DE ESB 2015 2015 F,M 60  0.20 0.00 0.85 0.70 - 1.50 1.90 1.50 - 2.97 3.48 2.29 - 6.42 4.71  1.08 0.86 - 1.36 

40-59 mU DK DEMOCOPHES-DK 2011 F 94  0.25 13.8 1.12 0.86 - 1.57 2.33 2.03 - 3.50 5.23 3.54 - 8.10 7.66 5.46 - 14.3 1.10 0.86 - 1.40 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.20 0.00 1.96 1.40 - 2.90 3.97 2.90 - 7.63 8.19 5.61 - 16.0 10.4  2.10 1.61 - 2.74 
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Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

40-59 sU IL IBS 2011 F,M 86 0.25 0.50 3.49 6.14 4.46 - 8.56 11.7 9.82 - 15.6 23.5 15.6 - 39.7 31.2 23.6 - 114 6.19 4.93 - 7.77 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S16: DiNP metabolite MiNP (Mono-methyl-octyl phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 sU DK CPH-MC 2006 F,M 189 0.62  49.7   2.13 1.57 - 2.87 4.33 3.51 - 5.81 6.26 5.34 - 8.41   

6-11 sU DK CPH-MC 2006 - 2007 F,M 659 0.62  51.4   1.67 1.44 - 1.84 3.06 2.77 - 3.54 4.41 3.99 - 5.03   

6-11 mU DK CPHPUB-Cross 2006 - 2008 F,M 913 0.61  44.6 0.71 0.66 - 0.78 1.53 1.33 - 1.71 2.96 2.63 - 3.36 4.41 3.90 - 5.27 0.72 0.67 - 0.77 

6-11 mU DK DEMOCOPHES-DK 2011 F,M 143 0.61  83.9     1.21 0.67 - 3.14 3.17 2.01 - 9.24   

12-19 mU DK CPHPUB-Cross 2006 - 2008 F,M 389 0.61  56.0   1.03 0.90 - 1.28 2.26 1.85 - 2.77 3.46 2.73 - 6.04   

20-39 mU DK DEMOCOPHES-DK 2011 F 51 0.61  76.5     1.93 1.07 - 5.41 3.27    

40-59 mU DK DEMOCOPHES-DK 2011 F 94 0.61  89.4       1.12 0.81 - 2.93   

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S17: DiDP metabolite cx-MiDP (Mono(2,7-methyl-7- carboxy-heptyl) phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 387  0.20 0.78 1.10 1.00 - 1.20 1.90 1.78 - 2.20 2.90 2.60 - 3.50 3.80 3.50 - 4.80 1.12 1.03 - 1.21 

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 59  0.20 0.00 1.40 1.20 - 1.78 2.54 1.83 - 3.67 4.49 2.93 - 7.16 6.53  1.48 1.20 - 1.83 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.20 2.52 1.09 0.86 - 1.24 1.77 1.43 - 2.19 2.68 2.28 - 4.02 3.51 2.85 - 12.5 1.06 0.91 - 1.23 

6-11 mU BE DEMOCOPHES-BE 2011 - 2012 F,M 117  0.10 0.00 1.38 1.17 - 1.59 2.15 1.83 - 2.58 3.15 2.75 - 5.11 5.02 3.98 - 10.8 1.43 1.24 - 1.64 

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.20 1.60 0.90 0.90 - 1.00 1.50 1.40 - 1.60 2.60 2.30 - 3.10 4.30 3.80 - 5.43 0.97 0.92 - 1.02 

12-19 sU DK DYMS 2009 2009 M 69 0.02 0.02 10.1 0.80 0.66 - 1.01 1.33 1.12 - 1.76 2.54 1.60 - 4.24 3.12  0.54 0.38 - 0.77 

12-19 sU DK DYMS 2013 2013 M 70 0.02 0.02 5.71 0.71 0.55 - 0.88 1.05 0.89 - 1.57 2.19 1.39 - 3.52 3.10  0.59 0.41 - 0.84 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.20 3.97 0.70 0.70 - 0.70 1.20 1.10 - 1.20 1.80 1.70 - 2.10 2.70 2.40 - 3.15 0.73 0.70 - 0.77 
12-19 sU DK DYMS 2017 2017 M 76 0.02 0.02 6.58 0.35 0.23 - 0.44 0.61 0.48 - 0.79 1.24 0.72 - 2.28 2.21 1.26 - 4.57 0.28 0.21 - 0.38 

20-39 24hU DE ESB 2007 2007 F,M 60  0.20 0.00 0.50 0.40 - 0.60 0.90 0.60 - 1.40 1.83 1.20 - 3.92 3.21  0.63 0.51 - 0.77 

20-39 24hU DE ESB 2009 2009 F,M 60  0.20 5.00 0.50 0.40 - 0.60 0.82 0.60 - 0.97 1.21 0.90 - 4.13 1.52  0.52 0.42 - 0.64 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.20 6.25 0.71 0.53 - 0.93 1.18 0.95 - 1.59 1.99 1.46 - 2.69 2.48  0.69 0.57 - 0.83 

20-39 24hU DE ESB 2011 2011 F,M 60  0.20 13.3 0.60 0.50 - 0.60 0.80 0.60 - 1.00 1.61 1.00 - 3.06 2.71  0.56 0.44 - 0.70 

20-39 24hU DE ESB 2013 2013 F,M 60  0.20 23.3 0.40 0.30 - 0.50 0.60 0.50 - 0.87 1.00 0.80 - 2.05 1.11  0.37 0.30 - 0.46 

20-39 24hU DE ESB 2015 2015 F,M 60  0.20 18.3 0.40 0.30 - 0.40 0.52 0.40 - 0.80 1.01 0.76 - 2.05 1.51  0.37 0.30 - 0.46 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.20 19.6 0.50 0.39 - 0.78 1.23 0.80 - 1.53 1.75 1.48 - 2.93 2.45  0.52 0.40 - 0.68 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S18: DiDP metabolite OH-MiDP (6-OH-Mono-propyl-heptyl phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.20 0.77 1.70 1.60 - 2.00 3.42 3.00 - 3.80 5.43 4.80 - 6.89 8.43 6.83 - 11.1 1.81 1.65 - 1.98 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.20 0.00 1.42  2.97  4.40  6.14    

6-11 mU LU DEMOCOPHES-LU 2011 - 2012 F,M 59  0.20 1.69 2.02 1.61 - 2.87 4.09 3.18 - 5.38 6.84 5.05 - 19.1 9.89  2.14 1.64 - 2.79 

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.20 0.00 2.30 2.00 - 2.69 3.79 3.15 - 5.05 5.70 5.13 - 11.3 10.6 5.95 - 17.7 2.34 2.00 - 2.73 

6-11 mU BE DEMOCOPHES-BE 2011 - 2012 F,M 117  0.10 19.7 0.61 0.52 - 0.77 1.54 1.27 - 2.22 3.67 2.47 - 5.57 5.44 3.80 - 11.7 0.60 0.46 - 0.78 

6-11 mU CZ DEMOCOPHES-CZ 2011 - 2012 F,M 118 0.20 0.60 91.5       0.71    

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.20 0.85 1.60 1.50 - 1.70 2.80 2.60 - 3.00 4.90 4.34 - 5.80 8.06 6.71 - 10.1 1.65 1.56 - 1.75 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.20 0.00 1.54 1.25 - 2.01 2.84 2.29 - 3.26 4.13 3.33 - 6.64 6.39 4.15 - 7.36 1.46 1.23 - 1.73 

12-19 sU DK DYMS 2009 2009 M 69 0.02 0.02 11.6 0.45 0.32 - 0.97 1.43 1.03 - 1.84 2.07 1.73 - 2.66 2.61  0.35 0.23 - 0.52 

12-19 sU DK DYMS 2013 2013 M 70 0.02 0.02 7.14 0.50 0.44 - 0.83 1.03 0.89 - 1.60 2.25 1.41 - 8.23 3.57  0.51 0.35 - 0.76 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.20 2.90 1.30 1.20 - 1.34 2.20 2.00 - 2.30 3.60 3.30 - 4.00 5.30 4.80 - 6.40 1.27 1.20 - 1.35 

12-19 sU DK DYMS 2017 2017 M 76 0.02 0.02 2.63 0.40 0.31 - 0.55 0.74 0.56 - 1.15 1.44 0.92 - 6.86 4.24 1.45 - 17.8 0.41 0.30 - 0.55 

20-39 24hU DE ESB 2007 2007 F,M 60  0.20 3.33 0.70 0.50 - 1.00 1.23 1.00 - 1.77 2.37 1.66 - 5.39 3.94  0.80 0.63 - 1.01 

20-39 24hU DE ESB 2009 2009 F,M 60  0.20 10.0 0.70 0.50 - 0.90 1.20 0.90 - 1.77 1.92 1.56 - 4.83 2.42  0.69 0.54 - 0.88 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.20 0.00 1.66 1.31 - 1.92 2.62 1.96 - 3.35 4.55 3.01 - 7.14 5.44  1.69 1.41 - 2.02 

20-39 24hU DE ESB 2011 2011 F,M 60  0.20 5.00 0.95 0.70 - 1.10 1.20 1.10 - 1.80 3.71 1.70 - 13.0 5.88  0.93 0.70 - 1.22 

20-39 24hU DE ESB 2013 2013 F,M 60  0.20 10.0 0.80 0.60 - 1.00 1.30 1.00 - 1.70 1.92 1.46 - 5.65 3.00  0.76 0.61 - 0.96 

20-39 24hU DE ESB 2015 2015 F,M 60  0.20 3.33 0.80 0.50 - 0.90 1.20 0.90 - 1.47 1.60 1.40 - 3.95 3.41  0.70 0.57 - 0.86 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.20 0.00 1.08 0.75 - 1.71 2.13 1.71 - 3.35 3.66 2.63 - 4.88 4.28  1.10 0.87 - 1.39 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S19: DiDP metabolite oxo-MiDP (6-Oxo-Mono-propyl-heptyl phthalate) in microg/L 

Age Matrix Country Data collection 
Sampling 

year 
Sex N LOD LOQ 

% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 388  0.20 10.1 0.70 0.60 - 0.80 1.32 1.16 - 1.60 2.23 2.00 - 2.89 3.63 2.83 - 6.12 0.71 0.64 - 0.78 

3-5 sU SK Children cohort 2015 - 2016 F,M 67  0.20 0.00 0.60  0.93  1.62  2.54    

6-11 mU DE DEMOCOPHES-DE 2011 F,M 119  0.20 19.3 0.45 0.40 - 0.61 1.01 0.79 - 1.29 1.79 1.36 - 3.18 2.98 1.95 - 5.87 0.51 0.42 - 0.61 

6-11 mU DE GerES V 2015 - 2017 F,M 937  0.20 9.39 0.60 0.60 - 0.70 1.20 1.10 - 1.30 2.20 2.00 - 2.50 3.40 2.91 - 4.15 0.68 0.64 - 0.72 

6-11 sU SK Children cohort 2015 - 2016 F,M 112  0.20 0.00 0.48  0.85  1.31  2.05    

12-19 sU DK DYMS 2009 2009 M 69 0.02 0.02 4.35 0.58 0.48 - 0.72 1.02 0.83 - 1.32 1.55 1.26 - 2.15 2.08  0.44 0.32 - 0.59 

12-19 sU DK DYMS 2013 2013 M 70 0.02 0.02 5.71 0.75 0.55 - 0.96 1.13 1.03 - 1.33 1.51 1.27 - 3.37 2.79  0.62 0.45 - 0.87 

12-19 mU DE GerES V 2015 - 2017 F,M 932  0.20 14.9 0.50 0.50 - 0.60 1.00 0.90 - 1.10 1.79 1.60 - 1.90 2.60 2.20 - 3.05 0.54 0.51 - 0.57 
12-19 sU DK DYMS 2017 2017 M 76 0.02 0.02 0.00 0.95 0.68 - 1.10 1.54 1.15 - 2.01 2.62 1.88 - 8.09 4.47 2.62 - 33.5 0.93 0.75 - 1.17 

20-39 24hU DE ESB 2007 2007 F,M 60  0.20 33.3 0.30 0.20 - 0.40 0.50 0.40 - 0.87 1.04 0.76 - 2.43 1.73  0.30 0.23 - 0.39 

20-39 24hU DE ESB 2009 2009 F,M 60  0.20 35.0 0.30 0.20 - 0.40 0.40 0.40 - 0.60 0.60 0.50 - 1.46 1.11  0.28 0.23 - 0.34 

20-39 mU DE DEMOCOPHES-DE 2011 F 64  0.20 28.1 0.36 0.24 - 0.53 0.72 0.55 - 0.88 1.08 0.83 - 4.88 1.56  0.38 0.30 - 0.49 

20-39 24hU DE ESB 2011 2011 F,M 60  0.20 46.7 0.20  0.50 0.40 - 0.60 0.81 0.60 - 3.61 1.49  0.22 0.17 - 0.30 

20-39 24hU DE ESB 2013 2013 F,M 60  0.20 43.3 0.20  0.42 0.30 - 0.70 0.80 0.60 - 2.30 1.64  0.21 0.16 - 0.28 

20-39 24hU DE ESB 2015 2015 F,M 60  0.20 43.3 0.30  0.50 0.40 - 0.60 0.70 0.60 - 0.92 0.80  0.28 0.24 - 0.34 

40-59 mU DE DEMOCOPHES-DE 2011 F 56  0.20 48.2 0.20  0.63 0.44 - 0.91 0.97 0.77 - 2.10 1.66  0.23 0.17 - 0.31 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S20: DINCH metabolite cx-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7- carboxylate-4- methyl)heptyl ester) in microg/L 

Age Matrix Country Data collection Sampling year Sex N LOD LOQ 
% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 378  0.05 0.53 2.06 1.82 - 2.25 4.05 3.41 - 4.49 7.54 6.78 - 9.24 11.1 9.11 - 14.9 2.16 1.95 - 2.40 

6-11 mU DE GerES V 2015 - 2017 F,M 927  0.05 0.76 1.14 1.07 - 1.23 2.23 2.10 - 2.38 4.37 3.80 - 5.04 7.50 5.99 - 9.24 1.23 1.15 - 1.31 

12-19 sU DK DYMS 2009 2009 M 69 0.02 0.02 23.2 0.36 0.13 - 0.80 2.31 1.20 - 4.55 8.28 4.22 - 29.4 13.6  0.28 0.15 - 0.55 

12-19 sU DK DYMS 2013 2013 M 70 0.02 0.02 5.71 0.54 0.35 - 0.81 1.38 0.91 - 3.28 5.80 2.40 - 13.5 8.44  0.51 0.33 - 0.77 

12-19 mU DE GerES V 2015 - 2017 F,M 919  0.05 1.20 0.81 0.75 - 0.87 1.59 1.45 - 1.80 3.19 2.84 - 3.72 4.64 4.26 - 5.89 0.83 0.77 - 0.89 

12-19 sU DK DYMS 2017 2017 M 76 0.02 0.02 3.95 0.49 0.31 - 0.80 1.80 0.91 - 5.62 8.26 3.90 - 14.1 13.4 8.27 - 70.8 0.63 0.42 - 0.94 

20-39 24hU DE ESB 2009 2009 F,M 60  0.05 71.7   0.06  0.15 0.11 - 1.45 0.88    

20-39 24hU DE ESB 2010 2010 F,M 60  0.05 71.7   0.11  0.38 0.22 - 1.47 1.11    

20-39 24hU DE ESB 2011 2011 F,M 60  0.05 41.7 0.09  0.34 0.19 - 0.60 1.16 0.45 - 8.62 3.36  0.08 0.05 - 0.14 

20-39 24hU DE ESB 2012 2012 F,M 56  0.05 12.5 0.17 0.12 - 0.26 0.34 0.27 - 0.58 0.64 0.48 - 2.00 0.85  0.19 0.13 - 0.26 

20-39 24hU DE ESB 2013 2013 F,M 60  0.05 21.7 0.13 0.10 - 0.19 0.29 0.19 - 0.36 0.54 0.34 - 0.92 0.87  0.13 0.10 - 0.18 

20-39 24hU DE ESB 2015 2015 F,M 60  0.05 20.0 0.21 0.17 - 0.26 0.35 0.26 - 0.42 0.60 0.41 - 3.60 1.33  0.18 0.13 - 0.25 

20-39 24hU DE ESB 2017 2017 F,M 60  0.05 13.3 0.20 0.16 - 0.27 0.38 0.29 - 0.61 0.86 0.47 - 2.82 1.02  0.21 0.16 - 0.28 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S21: DINCH metabolite OH-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7- hydroxy-4-methyl)octyl ester) in microg/L 

Age Matrix Country Data collection Sampling year Sex N LOD LOQ 
% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 378  0.05 0.00 4.14 3.60 - 4.53 7.86 7.09 - 9.85 16.2 12.4 - 19.5 22.6 19.4 - 31.0 4.39 3.97 - 4.86 

6-11 mU DE GerES V 2015 - 2017 F,M 929  0.05 0.22 2.27 2.08 - 2.46 4.50 4.08 - 4.91 9.42 8.45 - 10.6 15.6 12.6 - 22.5 2.48 2.31 - 2.65 

12-19 sU DK DYMS 2009 2009 M 69 0.02 0.02 21.7 0.74 0.45 - 1.49 2.76 1.92 - 6.81 13.8 4.20 - 31.7 24.4  0.50 0.26 - 0.95 

12-19 sU DK DYMS 2013 2013 M 70 0.02 0.02 8.57 1.01 0.70 - 1.70 3.43 1.92 - 7.19 13.3 6.29 - 25.8 23.2  0.93 0.57 - 1.51 

12-19 mU DE GerES V 2015 - 2017 F,M 921  0.05 0.33 1.51 1.39 - 1.61 3.15 2.76 - 3.53 7.05 6.21 - 8.11 10.7 9.45 - 14.3 1.62 1.50 - 1.74 

12-19 sU DK DYMS 2017 2017 M 76 0.02 0.02 2.63 1.18 0.91 - 1.85 3.75 1.99 - 6.64 15.2 5.93 - 34.1 28.5 15.4 - 142 1.61 1.12 - 2.31 

20-39 24hU DE ESB 2009 2009 F,M 60  0.05 56.7   0.13 0.07 - 0.22 0.37 0.18 - 3.44 1.01    

20-39 24hU DE ESB 2010 2010 F,M 60  0.05 20.0 0.14 0.10 - 0.24 0.52 0.26 - 1.02 1.11 0.90 - 4.62 3.23  0.17 0.12 - 0.26 

20-39 24hU DE ESB 2011 2011 F,M 60  0.05 1.67 0.31 0.20 - 0.53 0.93 0.55 - 2.19 4.20 1.20 - 39.4 8.23  0.43 0.28 - 0.64 

20-39 24hU DE ESB 2012 2012 F,M 56  0.05 1.79 0.39 0.25 - 0.50 0.70 0.52 - 1.32 1.55 1.08 - 4.28 2.04  0.41 0.28 - 0.58 

20-39 24hU DE ESB 2013 2013 F,M 60  0.05 0.00 0.37 0.31 - 0.43 0.67 0.43 - 1.20 1.38 1.05 - 4.06 2.81  0.45 0.35 - 0.58 

20-39 24hU DE ESB 2015 2015 F,M 60  0.05 0.00 0.58 0.54 - 0.77 1.10 0.80 - 1.45 1.74 1.25 - 11.1 3.53  0.64 0.48 - 0.84 

20-39 24hU DE ESB 2017 2017 F,M 60  0.05 0.00 0.70 0.48 - 0.89 1.24 0.91 - 1.85 2.42 1.52 - 8.01 3.96  0.70 0.54 - 0.90 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S22: DINCH metabolite oxo-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7-oxo- 4-methyl)octyl ester) in microg/L 

Age Matrix Country Data collection Sampling year Sex N LOD LOQ 
% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 378  0.05 1.06 1.88 1.61 - 2.07 3.56 3.06 - 4.27 7.47 6.51 - 8.65 10.3 8.62 - 14.1 1.82 1.62 - 2.05 

6-11 mU DE GerES V 2015 - 2017 F,M 930  0.05 1.51 0.94 0.87 - 1.02 2.11 1.86 - 2.40 4.59 4.18 - 5.57 7.70 6.60 - 9.96 1.01 0.93 - 1.09 

12-19 mU DE GerES V 2015 - 2017 F,M 918  0.05 4.25 0.70 0.63 - 0.77 1.47 1.34 - 1.68 3.60 3.02 - 4.25 6.37 5.14 - 7.59 0.69 0.63 - 0.75 

20-39 24hU DE ESB 2009 2009 F,M 60  0.05 80.0     0.22 0.11 - 2.83 0.72    

20-39 24hU DE ESB 2010 2010 F,M 60  0.05 45.0 0.06  0.19 0.11 - 0.43 0.51 0.37 - 2.09 1.45  0.06 0.04 - 0.10 

20-39 24hU DE ESB 2011 2011 F,M 60  0.05 20.0 0.17 0.11 - 0.33 0.52 0.33 - 1.43 2.74 0.75 - 20.9 4.98  0.21 0.13 - 0.33 

20-39 24hU DE ESB 2012 2012 F,M 56  0.05 14.3 0.27 0.20 - 0.34 0.49 0.34 - 1.13 1.22 0.76 - 3.01 1.55  0.27 0.18 - 0.40 

20-39 24hU DE ESB 2013 2013 F,M 60  0.05 0.00 0.21 0.18 - 0.30 0.38 0.31 - 0.64 0.70 0.57 - 3.34 2.17  0.25 0.19 - 0.33 

20-39 24hU DE ESB 2015 2015 F,M 60  0.05 3.33 0.28 0.23 - 0.37 0.57 0.40 - 0.84 1.19 0.74 - 6.88 1.81  0.31 0.23 - 0.42 

20-39 24hU DE ESB 2017 2017 F,M 60  0.05 5.00 0.30 0.25 - 0.41 0.65 0.41 - 1.16 1.31 0.93 - 5.10 1.88  0.34 0.25 - 0.45 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S23: DEHTP metabolite 2cx-MMHTP (1-mono-(2-carboxyl-methyl-hexyl) benzene-1,4-dicarboxylate) in microg/L 

Age Matrix Country Data collection Sampling year Sex N LOD LOQ 
% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 333  0.40 61.3   0.58 0.51 - 0.70 1.22 0.98 - 1.58 1.73 1.53 - 2.83   

6-11 mU DE GerES V 2015 - 2017 F,M 890  0.40 77.1     0.70 0.61 - 0.79 1.03 0.91 - 1.40   

12-19 mU DE GerES V 2015 - 2017 F,M 895  0.40 90.8       0.58 0.51 - 0.81   

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 

 

 

Table S24: DEHTP metabolite 5cx-MEPTP (1-mono-(2-ethyl-5-carboxyl-pentyl) benzene-1,4-dicarboxylate) in microg/L 

Age Matrix Country Data collection Sampling year Sex N LOD LOQ 
% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 333  0.20 0.00 13.5 11.9 - 15.7 28.2 23.1 - 35.2 53.3 46.9 - 73.6 87.1 71.4 - 141 14.5 12.9 - 16.3 

6-11 mU DE GerES V 2015 - 2017 F,M 890  0.20 0.00 8.51 8.00 - 9.30 17.5 16.0 - 18.8 33.0 28.8 - 39.0 53.0 46.9 - 65.9 8.95 8.33 - 9.61 

12-19 mU DE GerES V 2015 - 2017 F,M 895  0.20 0.22 4.85 4.49 - 5.18 9.44 8.41 - 10.3 18.5 15.8 - 21.4 30.3 25.2 - 44.0 5.11 4.75 - 5.49 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % confidence 

interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Table S25: DEHTP metabolite 5OH-MEHTP (1-mono-(2-ethyl-5-hydroxy-hexyl) benzene-1,4-dicarboxylate) in microg/L 

Age Matrix Country Data collection Sampling year Sex N LOD LOQ 
% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017 F,M 333  0.30 19.5 0.97 0.78 - 1.18 2.25 1.94 - 2.69 4.57 3.65 - 5.90 8.36 5.82 - 12.3 0.94 0.82 - 1.08 

6-11 mU DE GerES V 2015 - 2017 F,M 890  0.30 28.0 0.61 0.54 - 0.67 1.42 1.29 - 1.58 2.91 2.65 - 3.46 4.40 3.94 - 6.30 0.62 0.57 - 0.67 

12-19 mU DE GerES V 2015 - 2017 F,M 895  0.30 44.4 0.34 0.31 - 0.37 0.76 0.70 - 0.89 1.83 1.68 - 2.07 2.79 2.40 - 4.07 0.35 0.32 - 0.38 

Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - Hungary, 

IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of quantification; % 

below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 95% CI - 95 % 

confidence interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 

 

 

 

 

Table S26: DEHTP metabolite 5oxo-MEHTP (1-mono-(2-ethyl-5-oxo-hexyl) benzene-1,4-dicarboxylate) in microg/L 

Age Matrix Country Data collection Sampling year 
 

Sex N LOD LOQ 
% below 

limit 
P50 P50_95% CI P75 P75_95% CI P90 P90_95% CI P95 P95_95% CI GM GM_95% CI 

3-5 mU DE GerES V 2015 - 2017  F,M 333  0.20 9.31 1.01 0.80 - 1.21 2.13 1.91 - 2.42 4.21 3.24 - 5.81 7.26 5.42 - 11.5 0.97 0.86 - 1.11 

6-11 mU DE GerES V 2015 - 2017  F,M 890  0.20 16.6 0.66 0.61 - 0.72 1.39 1.25 - 1.53 2.74 2.36 - 3.14 4.08 3.53 - 5.26 0.64 0.59 - 0.69 

12-

19 
mU DE GerES V 2015 - 2017 

 
F,M 895  0.20 30.3 0.34 0.32 - 0.37 0.80 0.71 - 0.89 1.58 1.38 - 1.79 2.44 2.09 - 3.75 0.36 0.34 - 0.39 

 Notes. Matrix: mU - first morning urine, sU - spot urine, 24hU - 24-hours urine; country: AT - Austria, BE - Belgium, CZ - Czech Republic, DE - Germany, DK - Denmark, ES - Spain, HU - 

Hungary, IL - Israel, LU - Luxemburg, NO - Norway, PL - Poland, SE - Sweden, SI - Slovenia, SK - Slovakia; sex: F - female, M - male; n - sample size; LOD - limit of detection; LOQ - limit of 

quantification; % below limit - percentage of values below limit of detection/quantification, whichever was applied in the data collection; P50, P75, P90, P95 - 50th, 75th, 90th, 95th percentile; 

95% CI - 95 % confidence interval; GM - geometric mean; NA - Not available.  

 Data only displayed if n was at least 50; percentiles missing when below LOD/LOQ; CIs of the observed percentiles missing when they fall outside the observed range; GM was imputed (fixed 

imputation) based on a log-normal distribution when at least 50 % of values were above LOD/LOQ. 
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Figure S1. BBzP metabolite MBzP (Mono-benzyl phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S2. BBzP metabolite MBzP (Mono-benzyl phthalate) concentration in µg/L stratified by 

age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S3. DEHP metabolite 5OH-MEHP (Mono(2-ethyl-5-hydroxy- hexyl) phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 



61 

 

 
Figure S4. DEHP metabolite 5OH-MEHP (Mono(2-ethyl-5-hydroxy- hexyl) phthalate) 

concentration in µg/L stra tified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S5. DEHP metabolite 5oxo-MEHP (Mono(2-ethyl-5-oxo-hexyl) phthalate) concentration in µg/L stratified by region in  boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S6. DEHP metabolite 5oxo-MEHP (Mono(2-ethyl-5-oxo-hexyl) phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S7. DEHP metabolite 5oxo-MEHP (Mono(2-ethyl-5-oxo-hexyl) phthalate) concentration 

in µg/L stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S8. DEHP metabolite 5cx-MEPP (Mono(2-ethyl-5-carboxy- pentyl) phthalate) concentration in µg/L stratified by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S9. DEHP metabolite 5cx-MEPP (Mono(2-ethyl-5-carboxy- pentyl) phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S10. DEHP metabolite 5cx-MEPP (Mono(2-ethyl-5-carboxy- pentyl) phthalate) 

concentration in µg/L stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S11. DEHP metabolite MEHP (Mono(2-ethylhexyl) phthalate) concentration in µg/L stratified by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S12. DEHP metabolite MEHP (Mono(2-ethylhexyl) phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S13. DEHP metabolite MEHP (Mono(2-ethylhexyl) phthalate) concentration in µg/L 

stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S14. DnBP metabolite MnBP (Mono-n-butyl phthalate) concentration in µg/L stratified by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S15. DnBP metabol ite MnBP (Mono-n-butyl phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S16. DnBP metabolite OH-MnBP (3-OH-Mono-n-butyl phthalate) concentration in µg/L stratified by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S17. DnBP metabolite OH-MnBP (3-OH-Mono-n-butyl phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S18. DnBP metabolite OH-MnBP (3-OH-Mono-n-butyl phthalate) concentration in µg/L 

stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S19. DiBP metabolite MiBP (Mono-isobutyl phthalate) concentration in µg/L stra tified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S20. DiBP metabolite MiBP (Mono-isobutyl phthalate) concentration in µg/L stratified 

by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S21. DiBP metabolite OH-MiBP (2-OH-Mono-iso- butylphthalate) concentration in µg/L stratified by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 



85 

 

 
Figure S22. DiBP metabolite OH-MiBP (2-OH-Mono-iso- butylphthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S23. DiBP metabolite OH-MiBP (2-OH-Mono-iso- butylphthalate) concentration in µg/L 

stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S24. DEP metabolite MEP (Mono-ethyl phthalate) concentration in µg/L stratified by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S25. DEP metabolite MEP (Mono-ethyl phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S26. DMP metabolite MMP (Mono-methyl phthalate) concentration in µg/L stratified by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S27. DMP metabolite MMP (Mono-methyl phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S28. DMP metabolite MMP (Mono-methyl phthalate) concentration in µg/L s tratified by 

age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S29. Metabolite 3cx-MPP (3-carboxyl-mono-propyl phthalate) concentration in µg/L stratified by region in boxpl ots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S30. Metabolite 3cx-MPP (3-carboxyl-mono-propyl phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S31. Metabolite 3cx-MPP (3-carboxyl-mono-propyl phthalate) concentration in µg/L 

stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S32. DiNP metabolite cx-MiNP (7-Carboxy-(mono-methyl- heptyl) phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S33. DiNP metabolite cx-MiNP (7-Carboxy-(mono-methyl- heptyl) phthalate) 

concentration in µg/L stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S34. DiNP metabolite OH-MiNP (7-OH-(Mono-methyl-octyl) phthalate) concentration in µg/L stratified by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S35. DiNP metabolite OH-MiNP (7-OH-(Mono-methyl-octyl) phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S36. DiNP metabolite OH-MiNP (7-OH-(Mono-methyl-octyl) phthalate) concentration in 

µg/L stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S37. DiNP metabolite oxo-MiNP (7-Oxo-(Mono-methyl-octyl) phthalate) concentration in µg/L stratifie d by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 



106 

 

 
Figure S38. DiNP metabolite oxo-MiNP (7-Oxo-(Mono-methyl-octyl) phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S39. DiNP metabolite oxo-MiNP (7-Oxo-(Mono-methyl-octyl) phthalate) concentration in 

µg/L stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S40. DiDP metabolite cx-MiDP (Mono(2,7-methyl-7- carboxy-heptyl) phthalate) concentration in µg/L stratified by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S41. DiDP metabolite cx-MiDP (Mono(2,7-methyl-7- carboxy-heptyl) phthalate) concentration in µg/L str atified by sampling year in 

boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S42. DiDP metabolite OH-MiDP (6-OH-Mono-propyl-heptyl phthalate) concentration in µg/L stratified by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S43. DiDP metabolite OH-MiDP (6-OH-Mono-propyl-heptyl phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S44. DiDP metabolite OH-MiDP (6-OH-Mono-propyl-heptyl phthalate) concentration in 

µg/L stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S45. DiDP metabolite oxo-MiDP (6-Oxo-Mono-propyl-heptyl phthalate) concentration in µg/L stratified by region in boxplo ts.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S46. DiDP metabolite oxo-MiDP (6-Oxo-Mono-propyl-heptyl phthalate) concentration in µg/L stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S47. DiDP metabolite oxo-MiDP (6-Oxo-Mono-propyl-heptyl phthalate) concentration in 

µg/L stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S48. DINCH metabolite cx-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7- carboxylate-4- methyl)heptyl ester) concentration in µg/L 

stratified by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S49. DINCH metabolite cx-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7- carboxylate-4- methyl)heptyl ester) concentration in µg/L 

stratified by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S50. DINCH metabolite cx-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7- 

carboxylate-4- methyl)heptyl ester) concentration in µg/L stratifie d by age groups in boxplots.  



122 

 

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S51. DINCH metabolite OH-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7- hydroxy-4-methyl)octyl ester) concentration in  µg/L stratified 

by region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S52. DINCH metabolite OH-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7- hydroxy-4-methyl)octyl ester) concentration in µg/L stratified 

by sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S53. DINCH metabolite OH-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7- hydroxy-

4-methyl)octyl ester) concentration in µg/L stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 
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Figure S54. DINCH metabolite oxo-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7-oxo- 4-methyl)octyl ester) concentration in µg/L stratified by 

region in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within regions plots are sorted by country and year of sampling. Colors of the boxplots refer 

to the data collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since 

percentiles are only available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: 

children of the age groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling 

method is indicated in brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 



128 

 

 
Figure S55. DINCH metabolite oxo-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7-oxo- 4-methyl)octyl ester) concentration in µg/L stratified by 

sampling year in boxplots.  

The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within sampling years plots are sorted by country. Colors of the boxplots refer to the data 

collection’s region (North = violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective study. Since percentiles are only 

available and displayed when they are above LOQ/LOD the lower side of boxplots might be truncated. The age categories are shown in capital letters: children of the age 

groups 3-5 and 6-11 (C), adolescents between 12 and 19 years (T) and adults from the age groups 20-39, 40-59 and 60 years and older (A). The sampling method is indicated in 

brackets: first morning urine void (mU), spot urine (sU) and 24-hours urine (24hU). 
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Figure S56. DINCH metabolite oxo-MINCH (cyclohexane-1,2- dicarboxylate-mono-(7-oxo- 4-

methyl)octyl ester) concentration in µg/L stratified by age groups in boxplots.  
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The box is based on P25, P50, and P75, and the whiskers are based on P5 and P95. Within age groups plots are 

chronologically sorted by year of sampling. Colors of the boxplots refer to the data collection’s region (North = 

violet, South = blue, West = green, East = orange, Israel = dark red). Red lines denote LOQ/LOD for the respective 

study. Since percentiles are only available and displayed when they are above LOQ/LOD the lower side of 

boxplots might be truncated. The sampling method is indicated in brackets: first morning urine void (mU), spot 

urine (sU) and 24-hours urine (24hU). 




