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Table S1 Mass-charge ratio and retention time of phthalate metabolites 

 

 
Mass-charge ratio Retention time (min) Internal standard compounds Mass - charge ratio Retention time (min) 

MEP 193/77 4.23 13C4-MEP 197/124 4.23 

MiBP 221/77 5.75 13C4-MnBP 225/79 5.85 

MnBP 221/71 5.85 13C4-MnBP 225/79 5.85 

MBzP 255/77 6.24    

MEHP 277/134 8.09    

MECPP 307/113 5.68 13C4-MECPP 311/159 5.68 

MEHHP 293/121 5.76    

MEOHP 297/77 5.97    

 

  



Table S2 Mean and median concentrations (μg/L) of phthalate metabolites in different seasons 

  MEP MiBP MnBP MEHP MECPP MEHHP MEOHP 

Spring 
Mean 61.38  24.88  23.02  7.16  44.73  11.12  8.67  

Median 13.93  31.16  17.99  7.48  54.47  13.87  8.44  

Summer 
Mean 52.29  31.66  41.56  8.22  33.24  14.16  9.80  

Median 45.32  32.53  36.85  8.06  33.86  16.66  12.33  

Autumn 
Mean 24.91  25.43  23.08  5.96  40.96  11.41  7.35  

Median 14.32  31.12  20.27  5.53  50.66  11.79  6.35  

Winter 
Mean 32.01  29.26  31.87  8.58  33.95  16.17  10.11  

Median 18.90  31.86  31.43  8.05  34.42  17.24  12.30  

Pa 0.01  0.03  0.01  0.00  0.04  0.01  0.02  

a Kruskal-Wallis test. 

  



Table S3 Crude odds ratios (95% Confidence Intervals) of phthalate metabolites a with children’s asthma and allergy in logistic regression 

models 

 MEP MiBP MnBP MEHP MECPP MEHHP MEOHP 

Wheeze ever 1.11 (0.95-1.31) 1.06 (0.83-1.35) 1.49 (0.91-2.44) 1.06 (0.70-1.59) 0.99 (0.56-1.74) 1.16 (0.73-1.84) 1.38 (0.82-2.34) 

Wheeze current 1.15 (0.97-1.36) 1.25 (0.92-1.70) 1.52 (0.81-2.83) 1.19 (0.69-2.04) 0.53 (0.24-1.17) 1.31 (0.73-2.36) 1.85 (0.90-3.78) 

Current dry cough 1.00 (0.85-1.19) 1.04 (0.81-1.34) 0.95 (0.56-1.62) 0.93 (0.61-1.43) 1.10 (0.62-1.96) 1.27 (0.79-2.02) 1.19 (0.70-2.02) 

Diagnosed asthma 0.93 (0.68-1.26) 1.25 (0.95-1.63) 1.98 (1.16-3.38) 1.35 (0.86-2.12) 0.92 (0.49-1.73) 2.04 (1.19-3.48) 2.16 (1.16-4.02) 

Rhinitis ever 1.04 (0.89-1.22) 0.93 (0.76-1.15) 1.01 (0.66-1.55) 1.00 (0.71-1.41) 0.87 (0.54-1.38) 0.83 (0.56-1.22) 1.03 (0.67-1.58) 

Rhinitis current 0.92 (0.77-1.10) 0.95 (0.78-1.17) 0.96 (0.63-1.46) 1.07 (0.77-1.50) 1.06 (0.67-1.68) 0.73 (0.49-1.08) 0.82 (0.54-1.25) 

Diagnosed rhinitis 0.80 (0.54-1.19) 1.12 (0.88-1.43) 1.21 (0.74-1.96) 1.09 (0.73-1.62) 1.01 (0.59-1.75) 1.19 (0.76-1.86) 1.04 (0.63-1.71) 

Eczema ever 0.84 (0.65-1.07) 0.88 (0.71-1.08) 0.82 (0.54-1.25) 0.85 (0.60-1.19) 1.39 (0.87-2.22) 0.75 (0.50-1.10) 0.77 (0.50-1.18) 

Eczema current 0.88 (0.66-1.18) 0.89 (0.71-1.13) 0.96 (0.60-1.54) 0.83 (0.56-1.21) 1.26 (0.75-2.10) 0.69 (0.44-1.09) 0.65 (0.40-1.05) 

Diagnosed eczema 0.88 (0.72-1.09) 1.03 (0.84-1.26) 0.99 (0.65-1.51) 0.99 (0.71-1.38) 1.04 (0.66-1.64) 0.90 (0.61-1.31) 0.85 (0.55-1.29) 

a Concentrations of phthalate metabolites were coded as continues variables with an interquartile increase step. p-value less than 0.05 are indicated in bold 

for significance 

  



Table S4 Stratification analysis on associations of phthalates metabolites with children’s asthma and allergy in winter-spring and summer-

autumn seasons 

  MEP MiBP MnBP MEHP MECPP MEHHP MEOHP 

Wheeze ever 
Winter-spring 1.21 (0.93-1.57) 1.01 (0.84-1.21) 1.25 (0.59-2.62) 1.10 (0.53-2.29) 1.18 (0.50-2.79) 1.13 (0.74-1.71) 1.65 (0.81-3.33) 

Summer-autumn 0.97 (0.54-1.75) 0.89 (0.52-1.55) 1.52 (0.66-3.45) 1.05 (0.48-2.31) 0.88 (0.35-2.24) 0.77 (0.27-2.21) 0.89 (0.30-2.65) 

Wheeze current 
Winter-spring 1.26 (0.91-1.74) 1.07 (0.86-1.35) 1.94 (0.74-5.03) 1.24 (0.48-3.16) 0.58 (0.18-1.88) 1.14 (0.69-1.88) 2.67 (0.97-7.37) 

Summer-autumn 0.53 (0.13-2.21) 1.28 (0.63-2.57) 1.13 (0.34-3.78) 1.83 (0.59-5.70) 0.53 (0.13-2.11) 0.98 (0.24-3.97) 0.89 (0.20-4.04) 

Current dry cough 
Winter-spring 0.95 (0.73-1.22) 1.03 (0.86-1.24) 1.24 (0.56-2.74) 1.10 (0.53-2.26) 0.88 (0.36-2.17) 1.35 (0.85-2.12) 1.52 (0.74-3.14) 

Summer-autumn 1.50 (0.87-2.59) 1.15 (0.67-1.97) 1.12 (0.44-2.82) 0.59 (0.23-1.51) 0.92 (0.33-2.61) 0.93 (0.29-3.01) 0.65 (0.18-2.39) 

Diagnosed asthma 
Winter-spring 0.84 (0.45-1.55) 1.22 (0.95-1.57) 2.06 (0.89-4.78) 1.22 (0.54-2.75) 1.29 (0.49-3.41) 1.73 (0.97-3.11) 2.18 (0.95-4.96) 

Summer-autumn 1.50 (0.85-2.65) 0.81 (0.41-1.59) 1.95 (0.79-4.85) 2.08 (0.76-5.66) 0.48 (0.13-1.77) 1.59 (0.46-5.49) 1.79 (0.48-6.68) 

Rhinitis ever 
Winter-spring 1.07 (0.88-1.29) 0.89 (0.75-1.06) 0.90 (0.47-1.74) 0.75 (0.40-1.42) 1.08 (0.50-2.34) 0.76 (0.52-1.13) 0.98 (0.54-1.76) 

Summer-autumn 1.16 (0.79-1.71) 1.10 (0.76-1.61) 1.27 (0.65-2.47) 1.09 (0.58-2.06) 0.61 (0.29-1.29) 0.81 (0.36-1.83) 0.95 (0.41-2.21) 

Rhinitis current 
Winter-spring 0.88 (0.65-1.19) 0.91 (0.78-1.07) 0.86 (0.46-1.62) 0.86 (0.47-1.59) 1.36 (0.65-2.84) 0.66 (0.43-1.00) 0.69 (0.39-1.22) 

Summer-autumn 1.15 (0.79-1.70) 1.06 (0.73-1.55) 1.10 (0.57-2.13) 1.22 (0.65-2.30) 0.79 (0.38-1.61) 0.74 (0.33-1.65) 0.78 (0.34-1.80) 

Diagnosed rhinitis 
Winter-spring 0.55 (0.24-1.28) 1.06 (0.88-1.28) 1.28 (0.59-2.78) 0.91 (0.42-1.96) 1.30 (0.55-3.04) 1.02 (0.67-1.55) 0.78 (0.40-1.51) 

Summer-autumn 1.11 (0.60-2.04) 0.91 (0.50-1.65) 1.12 (0.45-2.77) 1.36 (0.58-3.21) 0.70 (0.24-2.01) 1.27 (0.43-3.80) 1.25 (0.39-3.99) 

Eczema ever 
Winter-spring 0.87 (0.65-1.16) 1.07 (0.91-1.26) 1.27 (0.68-2.37) 0.96 (0.53-1.75) 0.81 (0.39-1.66) 1.04 (0.72-1.50) 0.95 (0.55-1.64) 

Summer-autumn 0.83 (0.56-1.23) 0.61 (0.37-1.00) 0.49 (0.23-1.04) 0.77 (0.41-1.47) 2.25 (0.97-5.24) 0.52 (0.23-1.22) 0.61 (0.26-1.45) 

Eczema current 
Winter-spring 0.90 (0.63-1.27) 0.90 (0.75-1.08) 0.97 (0.48-1.97) 0.79 (0.40-1.55) 0.83 (0.38-1.85) 0.76 (0.49-1.18) 0.72 (0.39-1.32) 

Summer-autumn 0.92 (0.57-1.49) 0.96 (0.60-1.53) 0.89 (0.40-1.97) 0.67 (0.32-1.40) 2.49 (1.04-5.98) 0.68 (0.27-1.72) 0.42 (0.15-1.19) 

Diagnosed eczema 
Winter-spring 0.91 (0.72-1.14) 1.01 (0.86-1.18) 1.23 (0.66-2.30) 1.00 (0.55-1.81) 0.98 (0.48-2.00) 1.03 (0.71-1.48) 0.93 (0.54-1.60) 

Summer-autumn 0.97 (0.66-1.43) 1.15 (0.79-1.67) 0.79 (0.41-1.53) 1.24 (0.67-2.30) 0.89 (0.44-1.78) 0.72 (0.33-1.60) 0.77 (0.34-1.75) 

Odds ratios were adjusted for age, gender, allergic history, home dampness and environmental tobacco smoke exposure. Concentrations of phthalate metabolites were coded 

as continuous variables with an interquartile increase step. p-value less than 0.05 are indicated in bold for significance   



Table S5 Median concentrations (μg/L) of phthalate metabolites in children’s urine in different studies 

References Country 
Sampling 

time 
Sample size MEP MiBP MnBP MBzP MEHP MECPP MEHHP MEOHP 

(Lewis, 2013) Mexico 2010 
53 (boys) 62.7 11 91.2 5.6 7.5 71.8 45.4 20.9 

55 (girls) 78.4 12.7 98 5 6.4 69.8 42.5 18.7 

(Koch, 2011) Germany 2007 111 / 42.8 36.8 7.2 4.7 28.4 17.4 15.1 

(Fromme, 

2013) 
Germany 2011-2012 663 14.5 44.7 32.4 11.6 / / 16.5 17.9 

(Bertelsen, 

2013) 
Norway 2001-2004 623 56.7 49.2 138 29.3 7.8 98.2 76.6 49.7 

(Boas, 2010) Denmark 2006-2007 
503 (boys) 21 130 17 4.5 30 37 19 

342 (girls) 21 121 12 3.6 27 31 16 

(Langer, 2014) Denmark 2008-2009 441 16.6 72.2 80.1 13 4.7 34.5 33.2 17.6 

(Liao, 2018) China 2013-2014 434 10.1 46.2 58.1 0.2 4.5 39 24.7 14.5 

(Gong, 2015) China 2013-2014 

39 

(summer) 
23.8 78.2 224 / 6.5 68.4 25.2 21.6 

39 (winter) 15.3 54.1 120 / 9.3 70.9 47.9 28.2 

(Wang, 2013) China 2012 259 15.9 37.4 47.2 0.05 21.1 29.8 15.7 22.9 

This study China 2013-2016 243 18.4 31.6 26.2 0.09 7.5 46.1 16.7 9.6 
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