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Supplementary Table S1. Estimated daily intake (ng/kg/day) for seven phthalates in participants by school group (N = 257).

N >TDI (%)* GM (95%CI) Min Selected percentiles Max p-value?
25" (95%CI) 50" (95%CI) 75% (95%CI) 95" (95%CI)
DEHP <0.001""
All 257 1.6 5.60 (4.84-6.48) 0.03  2.64(2.34-2.91) 5.54 (4.57-6.37) 11.84 (10.21-13.52) 27.41 (23.42-34.83) 2675.62
School A 60 0 4.24 (2.95-6.09) 0.03  2.32(1.39-3.67) 5.62 (3.67-7.65) 10.58 (7.65-13.40) 21.74 (14.76-34.07) 34.07
SchoolB 40 0 3.42 (2.80-4.19) 0.67  2.40(1.73-2.74) 2.87(2.57-4.39) 4.64 (3.96-6.31) 8.73 (6.31-25.29) 25.29
SchoolC 59 0 4.30 (3.48-5.31) 0.41 2.35(1.79-2.67) 4.18 (2.96-5.47) 7.49 (5.53-11.07) 15.04 (11.84-27.40) 27.40
SchoolD 38 0 4.08 (3.06-5.44) 1.27  2.34(1.68-2.72) 3.22(2.50-4.35) 6.51 (3.76-13.45) 19.24 (13.45-46.49) 46.49
SchoolE 60 6.7 16.30(12.25-21.67) 249  8.89(6.89-11.43) 13.75(11.43-18.09)  23.09 (18.09-28.14) 70.48 (32.28-2675.62) 2675.62
DnBP <0.001""*
All 257 1.2 0.47 (0.40-0.54) <0.01 0.30(0.27-0.31) 0.43 (0.39-0.47) 0.72 (0.62-0.84) 3.21 (1.98-5.08) 14.16
School A 60 1.7 0.40 (0.25-0.63) <0.01 0.28 (0.19-0.40) 0.55 (0.40-0.62) 1.34 (0.62-1.57) 3.22 (1.67-10.44) 10.44
SchoolB 40 2.5 0.54 (0.42-0.71) 0.12  0.35(0.25-0.42) 0.48 (0.40-0.62) 0.74 (0.53-1.00) 1.43 (1.00-11.61) 11.61
SchoolC 59 0 0.31 (0.26-0.36) 0.07  0.24 (0.16-0.28) 0.31 (0.28-0.33) 0.39 (0.34-0.46) 0.67 (0.49-3.41) 3.41
SchoolD 38 2.6 0.70 (0.51-0.98) 0.18  0.34(0.30-0.39) 0.56 (0.37-0.80) 1.04 (0.78-1.66) 4.97 (1.66-14.16) 14.16
SchoolE 60 0 0.58 (0.47-0.71) 0.15  0.38(0.29-0.42) 0.48 (0.42-0.59) 0.66 (0.59-1.31) 2.52 (1.66-9.63) 9.63
DiBP <0.001"""
All 257 0.8 0.36 (0.30-0.42) <0.01 0.20(0.17-0.23) 0.35(0.30-0.37) 0.69 (0.56-0.88) 4.25(2.17-5.91) 27.83
School A 60 1.7 0.37 (0.22-0.64) <0.01 0.24 (0.01-0.39) 0.57 (0.39-0.79) 1.22 (0.79-1.49) 5.92 (2.77-13.02) 13.02
SchoolB 40 0 0.42 (0.33-0.54) 0.10  0.25(0.17-0.37) 0.41 (0.36-0.49) 0.62 (0.44-0.88) 1.86 (0.88-2.69) 2.69
SchoolC 59 0 0.21 (0.16-0.29) 0.01 0.13 (0.10-0.17) 0.23 (0.18-0.26) 0.34 (0.28-0.40) 1.26 (0.59-4.51) 4.51
SchoolD 38 2.6 0.53 (0.33-0.83) 0.02  0.21(0.15-0.29) 0.42 (0.25-0.56) 0.95 (0.53-2.67) 5.98 (2.67-27.83) 27.83
SchoolE 60 0 0.39(0.31-0.49) 0.11 0.23 (0.20-0.26) 0.33 (0.26-0.35) 0.45 (0.35-0.90) 2.00 (1.28-8.38) 8.38




Supplementary Table S1. (continued)

N >TDI (%)* GM (95%CI) Min Selected percentiles Max p-value?
25" (95%CI) 50" (95%CI) 75% (95%CI) 95" (95%CI)
DiNP <0.001""
All 257 54 0.95 (0.72-1.26) 0.06  0.15(0.13-0.19) 0.30 (0.26-0.36) 7.89 (4.28-13.74) 56.15 (30.72-141.85) 371.79
School A 60 6.7 4.18 (2.30-7.61) 0.06  0.35(0.16-3.21) 8.94 (3.21-17.82) 23.56 (17.82-27.32) 54.40 (37.01-307.40) 307.40
SchoolB 40 0 0.25(0.19-0.33) 0.07  0.14(0.11-0.19) 0.23 (0.17-0.27) 0.32(0.25-0.41) 2.99 (0.41-4.28) 428
SchoolC 59 34 0.29 (0.19-0.45) 0.08  0.11(0.10-0.13) 0.17 (0.13-0.23) 0.30(0.25-0.51) 10.69 (0.62-351.01) 351.01
SchoolD 38 0 0.40 (0.24-0.66) 0.07  0.15(0.10-0.19) 0.24 (0.19-0.32) 0.46 (0.30-4.71) 11.02 (4.71-24.49) 24.49
SchoolE 60 133 2.93 (1.53-5.58) 0.06  0.26 (0.16-0.38) 4.35(0.38-11.61) 21.08 (11.61-32.05) 143.87 (70.26-371.79) 371.79
BBzP <0.001""*
All 257 0 0.02 (0.02-0.03) <0.01 <0.01 (<0.01-0.01) 0.01 (0.01-0.02) 0.12 (0.08-0.16) 0.46 (0.34-0.75) 10.86
School A 60 0 0.06 (0.04-0.11) <0.01 0.01 (<0.01-0.03) 0.10 (0.03-0.15) 0.29 (0.15-0.36) 1.58 (0.46-10.86) 10.86
SchoolB 40 0 0.01 (0.01-0.01) <0.01 <0.01 (<0.01-<0.01)  0.01 (<0.01-0.01) 0.01 (0.01-0.02) 0.13(0.02-0.31) 0.31
SchoolC 59 0 0.02 (0.01-0.03) <0.01 <0.01 (<0.01-0.01) 0.01 (0.01-0.05) 0.08 (0.06-0.13) 0.33(0.18-1.42) 1.42
SchoolD 38 0 0.01 (0.01-0.01) <0.01 <0.01(<0.01-<0.01)  0.01 (<0.01-0.01) 0.01 (0.01-0.05) 0.15 (0.05-0.26) 0.26
SchoolE 60 0 0.04 (0.02-0.06) <0.01 0.01 (<0.01-0.01) 0.05 (0.01-0.09) 0.21 (0.09-0.28) 0.47 (0.32-1.33) 1.33
DEP 0.493
All 257 0 0.32 (0.26-0.40) <0.01 0.16(0.13-0.18) 0.33 (0.28-0.40) 0.81 (0.65-1.17) 3.87 (2.86-7.08) 212.69
School A 60 0 0.30 (0.18-0.50) <0.01 0.14 (0.06-0.28) 0.41 (0.28-0.67) 0.81 (0.67-1.40) 3.41 (1.77-25.52) 25.52
SchoolB 40 0 0.38 (0.22-0.66) <0.01 0.18(0.11-0.30) 0.39 (0.23-0.58) 1.04 (0.54-2.04) 4.00 (2.04-16.55) 16.55
SchoolC 59 0 0.39 (0.26-0.59) 0.01 0.19 (0.16-0.22) 0.34 (0.24-0.48) 1.11 (0.57-1.45) 2.53 (1.56-212.69) 212.69
SchoolD 38 0 0.30 (0.16-0.55) <0.01 0.13(0.08-0.22) 0.26 (0.17-0.49) 0.62 (0.41-2.33) 3.97 (2.33-39.06) 39.06
SchoolE 60 0 0.26 (0.16-0.40) 0.01 0.15 (0.06-0.18) 0.26 (0.18-0.34) 0.48 (0.34-1.01) 3.90 (2.09-17.95) 17.95




Supplementary Table S1. (continued)

N >TDI (%)* GM (95%CI) Min Selected percentiles Max p-value ?
25" (95%CI) 50™ (95%CI) 75% (95%CI) 95% (95%CI)

DMP <0.001""
All 257 0.40 (0.34-0.46) <0.01 0.28(0.23-0.33) 0.46 (0.41-0.51) 0.71 (0.65-0.82) 1.81 (1.25-3.19) 6.39
School A 60 0.21 (0.14-0.31) <0.01 0.16 (0.04-0.24) 0.37 (0.24-0.43) 0.54 (0.43-0.61) 0.84 (0.65-1.83) 1.83
School B 40 0.46 (0.35-0.60) 0.01 0.33 (0.23-0.38) 0.55 (0.37-0.68) 0.74 (0.60-0.93) 1.08 (0.93-1.38) 1.38
School C 59 0.45 (0.34-0.60) <0.01 0.33(0.21-0.39) 0.57 (0.43-0.68) 0.74 (0.68-0.94) 1.86 (1.03-3.34) 3.34
School D 38 0.78 (0.53-1.13) 0.01 0.43 (0.33-0.64) 0.86 (0.53-1.00) 1.09 (0.98-3.19) 4.10 (3.19-6.39) 6.39
School E 60 0.40 (0.34-0.47) 0.10  0.27(0.21-0.34) 0.41 (0.34-0.45) 0.51 (0.45-0.66) 1.40 (0.77-2.27) 227

Abbreviations: confidence interval (Cl), benzyl butyl phthalate (BBzP), di-iso-butyl phthalate (DiBP), di-n-butyl phthalate (DnBP), di-ethyl phthalate (DEP), di-2-ethylhexyl

phthalate (DEHP), dimethyl phthalate (DMP), di-iso-nonyl phthalate (DiNP), tolerable daily intake (TDI).

2 TDIs proposed by the European Food Safety Authority for DEHP, DnBP, DiBP, BBzP, DEP, and DiNP are equal to 50, 10, 10, 50, 500, and 50 ug/kg/day, respectively.

® Comparison of school groups using the Kruskal-Wallis test. *p < 0.05, **p < 0.01, ***p < 0.001.



Supplementary Table S2. Comparison of urinary phthalate levels for participants (N =
257) from different schools by mean after adjusting for covariance?.

A B C D E P value®

(N=60) (N=40) (N=59) (N=38) (N=60)
MMP (ng/mL) 17.09 2020 3147 5389 17.92  0.088
MEP (ng/mL) 62.05 4401 108.72 67.03 3928  0.708
MiBP (ng/mL) 5763 1770 1841 41.87 2446  0.122
MnBP (ng/mL) 61.59 3373 1756 5234  39.02  0.580
MEHP (ng/mL) 4496 3971 5835 24.65 1384.67 0.004™
MEHHP (ng/mL) 5896 50.88 3927 4411 5381 0474
MEOHP (ng/mL) 2887 874  18.65 1646 2149  0.368
MECPP (ng/mL) 10622 4224 4426 5740 10697 0.696
MCMHP (ng/mL) 2088 842  18.00 62.54 1935  0.538

XDEHPm (nmole/mL) 0.90 0.51 0.61 0.68 5.64 0.004""
XDBPm (nmole/mL)  0.54 0.23 0.16 0.42 0.29 0.221

# ANCOVA adjusted for urinary TDGA, urinary creatinine, age, sex, passive smoking exposure, BMI,
parental employment at petrochemical complex, and home location close to a main road.

® Comparison of participants at different schools using ANCOVA. *p < 0.05, **p < 0.01, ***p < 0.001.



Supplementary Table S3. Comparison of urinary phthalate levels for participants (N =

257) from different schools by median.

A,B C,D E P value?

(N=100) (N=97) (N=60)
MMP (ng/mL) 16.32 2291 15.78 <0.001"""
MEP (ng/mL) 13.22 11.10 10.24 0.338
MiBP (ng/mL) 13.75 8.60 10.10 0.029*
MnBP (ng/mL) 20.16 15.13 18.17 0.086
MEHP (ng/mL) 10.15 14.61 208.92 <0.001"*"
MEHHP (ng/mL) 25.90 22.74 24 .47 0.394
MEOHP (ng/mL) 13.81 15.30 14.18 0.517
MECPP (ng/mL) 28.47 25.28 80.77 <0.001"""
MCMHP (ng/mL) 10.46 11.27 13.84 0.470
YXDEHPm (nmole/mL) 0.36 0.38 1.22 <0.001"*"
XDBPm (nmole/mL) 0.16 0.11 0.14 0.045"

 Comparison of different school groups using the Kruskal-Wallis test. *p < 0.05, **p < 0.01, ***p <

0.001.



Supplementary Table S4. Comparison of urinary phthalate levels for participants (N =

257) from different schools by mean after adjusting for covariance?.

A,B C,D E P value®

(N=100) (N=97) (N=60)
MMP (ng/mL) 18.34 40.25 17.92 0.591
MEP (ng/mL) 54.84 92.39 39.28 0.778
MiBP (ng/mL) 41.66 27.60 24.46 0.108
MnBP (ng/mL) 50.45 31.18 39.02 0.441
MEHP (ng/mL) 42.86 45.14 1384.67  0.003"
MEHHP (ng/mL) 55.73 41.17 53.81 0.438
MEOHP (ng/mL) 20.82 17.79 21.49 0.894
MECPP (ng/mL) 80.62 49.41 106.97 0.321
MCMHP (ng/mL) 21.30 3545 19.35 0.994
YDEHPm (nmole/mL) 0.74 0.64 5.64 0.003"
XDBPm (nmole/mL) 0.41 0.26 0.29 0.158

# ANCOVA adjusted for urinary TDGA, urinary creatinine, age, sex, passive smoking exposure, BMI,
and parental employment at the petrochemical complex.

® Comparison of different school groups using ANCOVA. *p < 0.05, **p < 0.01, ***p <0.001.



Supplementary Table S5. Comparison of estimated daily phthalate intake (ug/kg/day)
for participants (N = 257) from different schools.

A, B C,D E P value?
(N=100) (N=97) (N=60)
Median
DEHP 4.45 3.69 13.75 <0.001"*"
DnBP 0.50 0.34 0.48 0.005™
DiBP 0.44 0.26 0.33 0.003™"
DEP 0.41 0.32 0.26 0.250
DMP 0.39 0.63 0.41 <0.001"*"
Mean"
DEHP 6.21 6.10 80.44 0.007*"
DnBP 0.97 0.79 0.91 0.665
DiBP 1.06 0.95 0.68 0.230
DEP 1.24 3.30 1.04 0.963
DMP 0.46 0.91 0.50 0.249

# ANCOVA for mean/Kruskal-Wallis test for median. *p < 0.05, **p < 0.01, **p < 0.001. ® ANCOVA
adjusted for age, sex, passive smoking exposure, BMI, and parental employment at petrochemical

complex.



Supplementary Table S6. Comparison of hazard quotients and hazard index by
tolerable daily intake for participants (N = 257) from different schools.

A, B C D E P value?
(N=100) (N=97) (N=60)
Median
HQpEnP 0.09 0.07 0.27 <0.001™"
HQonsr 0.05 0.03 0.05 0.005™
HQpisp 0.04 0.03 0.03 0.003™
HQpkp 0.001 0.001 0.001 0.250
Hlep 0.24 0.20 0.72 <0.001"""
Hl;ep 0.24 0.17 0.41 <0.001"""
Mean®
HQpEnr 0.12 0.12 1.61 0.007""
HQonsr 0.10 0.08 0.09 0.665
HQpisp 0.11 0.10 0.07 0.230
HQpkp 0.002 0.007 0.002 0.963
Hlep 0.40 0.34 4.22 0.006™"
Hl;ep 0.33 0.30 1.77 0.010™

# ANCOVA for mean/Kruskal-Wallis test for median. *p < 0.05, **p < 0.01, ***p < 0.001.
® ANCOVA adjusted for age, sex, passive smoking exposure, BMI, and parental employment at

petrochemical complex.



Supplementary Table S7. Annual levels of air vinyl chloride monomers (VCM) and 1,1-dichloroethane at petrochemical complex and

surrounding region (schools and community)? from May 2012 to June 2014 per local EPA of Yunlin County, Taiwan.

Location Sampling sites VCM 1-1dichloroethane
Annual average Range (ppb) Annual average  Range (ppb)
(Ppb) (Ppb)
Inside or close to  [1] Coast Guard Northat ~ 3.64 ND9~112.83 0.5 ND %~6.47
the petrochemical Mai-Liao County (upwind)
complex
[2] Western Region, Dock  3.76 ND~193.6 0.77 ND~26.91
(Loading products)
[3] Coast Guard South at 3.46 ND~249.69 0.67 ND~10.92
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Tai-Shi County

(Downwind)?

Outside the [4] School A (Old campus) 2.19 ND~165.82 1.05 ND~3.58
petrochemical & School B
complex
[5] School C 1.9 ND~17.0 - -
[6] Division of School D 2.81 ND~76.62 0.65 ND~6.4
[7] Community (North 1.77 ND~127.82 0.44 ND~3.44
region)

aNo ambient air VCM monitoring data was available for school E (~8.6 km) because only one sampling site, Coast Guard South, in Tai-Shi

County was included in the air monitoring program by the local EPA of Yunlin County, Taiwan; "The exact locations of seven sampling sites are

11



shown in Supplementary Figure S1; “Only one month of data for summer (2014) was available for school C, Mai-Liao County; “ND: not

detectable; MDL: 0.22 ppb (VCM); 0.17 ppb (1,1-dichloroethane; Huang et al., 2016).

12



2638000

2800000 B L00 km o o1 2 3 4
w@n 2636000
2750000 Taiwan Strait
il . 7
1Taiwan Strait v 2634000 vCM ® Mai-Liao
2700000- (57 G
. . PV(/ e By P
. ] £ 2632000 , £ P
£ 1 .s No,r’/s Naphtha
.E. ZGSOOOOT = Cracking Complex ?
= _g
|— - -
= ] o2, £00000 z Yun-Lin County
_§ 2600000 3 / 6 @
£ = 2628000
= 1 =
— 2550000 L
2626000
2500000
2624000
d Pacific Ocean
2450000
‘ S 2622000 /’7
1 ‘ L [ | : o N
2400000 162000 164000 166000 168000 170000 172000 174000 176000 178000 180000

150000 200000 250000 300000 350000 ! oncitude (UTM:
Longitude (UTM: m) Ongudel $m)
Supplementary Figure S1. Locations of air VCM and 1,1-dichloroethane monitoring sites inside (1-3) and outside (4—7) petrochemical complex
(No. 6 Naphtha Cracking Complex) in central Taiwan. Air monitoring data were recorded by the local EPA of Yunlin County, Taiwan,

from May 2012 to June 2014 (Huang et al., 2016).
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