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Relationship between Risk Assessment Based on Urinary Bisphenol A
Concentration and Allergic Diseases in Children
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ABSTRACT

Objectives: The purpose of this study was to examine the relationship between urinary bisphenol A
concentration and allergic diseases in children.

Methods: This study was conducted in Seoul, South Korea. We collected urine samples from 231 children from
a single elementary school in June 2014. Among these, 69 children with urinary creatinine levels outside the
normal range were excluded. Information on allergic diseases was obtained from the parents of the children.
Urinary bisphenol A was analyzed using a liquid chromatography tandem mass spectrometer. Logistic regression
analysis was used to determine if allergic disease was affected by urinary bisphenol A concentration.

Results: Girls had a significantly higher concentration of urinary bisphenol A than did boys (p<0.05). Children
of 10-12 years old had a significantly higher concentration of urinary bisphenol A than did children 7-9 years
old (p<0.01). Concentration of urinary bisphenol A was increased from underweight to overweight (p<0.05). As
the concentration of urinary bisphenol A was increased by 1 ug/L or 1 pg/g creatinine, the risks of lifetime
symptoms of atopic dermatitis in children was 1.22 times (95% CI; 1.05-1.41) or 1.08 times (95% CI; 1.01-1.15).

Conclusion: Concentration of urinary bisphenol A was associated with gender, age, body mass index, and
allergic disease. Particularly, urinary bisphenol A concentration was associated with lifetime symptoms of atopic
dermatitis. The findings of this study could contribute to the management of health effects among sensitive
groups such as children.
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= AL WA e 713 Bk oy} H)
H& A (bisphenol A, BPA), & o] E(phthalate)2}
e e, ABIAAIA FE, F, Helsd, A
T3 5] o 244 ajlEd g Er] A%
o] AHA o] tiFE L et

BPAE #lE VIR 7AE WIEIRER, 58
olu} Al AYE FUE AF 528 BYEh=
WEHIA ] BEARI 715 WallstAY E8A7)=
g8 WEHA Aol &2 (endocrine disrupting
chemicals, EDCs)?] €3olth9 =2 Zt2Yg AF
o] Zg7H o] E(polycarbonate)2} ol ZA](epoxy)
T4 T& veed AREE, 28 2 AF 8714
ARA|, Az, SPFE Soll 23E o 3lth” BPA

= YA SoA iR 22 A A7E 5
3 A FFEH, 357V IRE FEAE =
=49 4 9tk 53] vASC ofdoe]7t BPAY =
EEW AAA 9 2AF e oo} A2 ol s
zH8laL, x5S 2ol 23k A4 el IS
F= Aoz BIHJTEY T 214 U BPA =
oF Hivk, T, IR, M2 9 g 27 S| A
go] AAE L Ak

o= BPASH 2 fal -] =Zol vl$- F
oFst A7l dgEe wE 7FeAol =k 1
v =) ofgle] 5 YIS BPA =& 5 5
3 AL =& FEolre] duEr] F8 e
A7yl disk HrIt vl 9 755 AFo|rt. u}
ZhA] o] A= ofdole] & F BPA BEE ot
slal gElEr] Zae] #EAda 2 5 BPAS 4
S Hrrgo =M AA Y edEde] wE AL
I} A Agt oo 71228 E AlFstaa} gtk

II. CH&F 54 HhY
1. ATy
0145 AeA 24 1) 258 928 5
=

slod 1-63PA (7 7-124)S thAe

http://www.kseh.org/

ARl A3 ZFsharel] WEate] ATt
SR 2 RE 2gE AEX Q) 191F shuhe] AR
27F AHE 8718 B=F 35

o] Bt 148%HS A5t F 23172 H4
of XE3IATE 28yt o]F F & F creatinine F
Z=7F A 91(30-300 mg/dL) ol E3EZR] =
6982 FHT AolA ALEATE. o] Ate A&
o5 AT US| 2HE $20S UUTHIRB
no. 2014-026).

2. A=A

AEZAL Al A (Y, oI 8HAY), AT (v 7-94, ¥
10-124]), 2173, A%, wlgrol oJF- (el L, o), 7+
FA AR ehe, o), ddUEr] A3EA, e
7] ¥4, olET TRyl HA 9 1270€E Wl 3
AqE L, o), 7FHFARS200%F] vlRh 2009Hd
o]i; 5005+ Rk 5007+ oAb, Hwe] (1
Sl olg}, wistal o)), FRe] AEAE (FE,
71E), BT AR e L, o), R g7
A2, Gel27] v, o= uRA) FA A}
Itk o2, d)oll tiet #a+& E3st. A

pZs

AR 4 (body mass index, BMI)(kg/m>)= A5
] AFo g2 o] Axtelna, gEEr] A
[ =]

SHEE= A Lol 9@ dy=2r] A3 Iskxal
(international study of asthma and allergies in
childhood, ISAAC) A&A|E o] &3t}

3. A=Y

2HAEE F8Yd AYAAL & AH S st
ol % WeH sk & F BPAY] ¥&EE &
A5h7] $Iske] A ’dFE% (solid phase extraction,
SPE)S o] &3ttt Alge HAEEs 5mL 2wl
FFT SmLet WREFZEY 10 uLeE ¥ vortex-
mixing & 1 M oA EARIE H (ammonium acetate)
4mLet SFF 2mL, §49% 500 uLE H7leted
vortex-mixingS 3FATE 7 TS 3A17F B¢t 37°C
AN 9REAIZ] = Wztste] 100 uLe] EEAH(formic
acidyS ¥olFAt}. 7FER]A](Oasis HLB 5 cc glass
vac cartridge, 200 mg sorbent per cartridge, 60 um
particle size, Waters, USA)° WEAXHEoHZ
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(methyl tert-butyl ether) 4 mL, W &r-2(methanol)
3mL, TFTe AES AR YoAE T TFHRT
5mL, 50% ™E 3mL, WS E {55k}
EF (ammonium hydroxide)(5:44:1) 3 mLE 7}
o2 E759 tlZ 22 v eh(dichloromethane) 3 mL
£ 93 AES HolFdoh. 2 the 6mLe] WE
AT EHZ2E Yo BPAE FE3 & HAa
(nitrogen, N,)7}=2 SvllE 32AIAH BPAE L
o} ©]E 200 uLe] 50% oFH EUEZ (acetonitrile)oll
AL3A1Zl F 2 mL BRo]Y(viaholl &71 o 5 uL
A F}Ysto] AAAZeHE 22 7] (liquid chromatography,
LC, AllianceHT, Waters, USA) ®1E ZFEA] 7]
(tandem mass spectrometer, MS/MS, Quattro
Premier, Waters, USA)Z £4] 3} tH(Table 1). T
A|BE 50% oMHEYVEZ £ stock solutionS
ZAste] alRAlg] 2t %=7F 0.1, 0.5, 1.0, 2.0,
5.0, 10.0, 20.0 ng/mL7} F| =5 gl ths st
FgH9] 557t sngml7t HES SR & 4
FAE AT

% 2

_i

4. AR

AT thdA} 2314 5 & 5 creatinine 3=7F A
FH91(30-300 mg/dL) Well EFHA] B 69782
123+ 22, &8 (limit of detection, LOD) ©]3}
FTEHE EHZE(not detected, ND)Z A 2]35}%]
LODE &4 writt FAIRE TH FUsto]
MAINE FFAA] 31402 AL
BPA= 71sPEw 3 7SR HALE o]
sl @ % creatinine TEE HASHA] & 3t
BAT gho 2 AT & F BPA el
THEEE O]FIL QISN7] el HES o]-&
st AT odRke] Ak 543 d¥E7] 2
gl o8k 2 F BPA Tk W9 e wet
Mann-Whitney U test == Kruskal-Wallis test 2]
A8 3 2 F BPA %O JEF2 W
= dH27] A3S Pristazr EReE 1A
o} 22X 2Y 3]H 54 (logistic regression analysis)S
sl on, W] (odds ratio, OR)SF 95% A1)
T7ZH(confidence interval, CTI) 22 YERSITH S

2

(]

flo

o

&
el

)
il

[ o

[e]
=
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Table 1. Analysis condition of LC-MS/MS

Analysis condition

LC Column
Mobile phase

Injection volume

Flow rate

Total run time
MS/MS  Ion source type
Ionization mode

Scan range
Mass to charge ratio (m/z)

Source temperature
Desolvation temperature
Desolvation gas flow

Cone gas flow

Capillary voltage

Extractor voltage

Radio frequency lens voltage
Cone energy

Collision energy

Collision cell pressure

XBridge C18 (3.5 um, 2.1 mmx150 mm)
A: Deionized water

B: Acetonitrile

5 uL

0.3 mL/min

6 min

Electrospray ionization (ESI)
Negative ion mode

150-300 m/z

Bisphenol A: Q1; 227.1 — Q3; 212.2
Internal standard: Q1; 241.2 — Q3; 223.2
130°C

350°C

500 L/hr

50 L/hr

29V

1V

01V

40V

19V

3x1.00e” mbar
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292 QPSS (version 18.0, SPSS Inc.)E o854

)

5. Ay "ot

Al Brke el 291, 8F-eETE =
B7Y, Sl Aol dajol| wet Feilon,
o H7E E43 ZHTHEEE A& o]4 (Monte-
Carlo simulation)ys ©]-83F SE&4 84 H71=
tre]l AT @Y H7EA] #4olX= CTE
(central tendency exposure)®} RME (reasonable

(RO

maximum exposure) =14 2] =S AALEHS
3, ZH7IEE AlEd©)AE Oracle Crystal Ball,
fusion edition version 11.1.2.32 ©]&3}d 100,000
Hel vHE A § FEF X HiF(mean), HA
(min), A (min) 2 25%, 50%, 75%, 95% S At
Z3le] 2 T BPAY FlEl= EXFEE Ttsiih

L1 f314 81

8 5 BPAY| &g A3AE, A4S, JIAE d
Aoz 3 9 HIARAER, in vivovitro AAAE
< 712 AEE o]&ate] vt EH thE &
3

1.2, $F-HH3H7}
EPA®] IRIS (integrated risk information system)
g olgsto] Mt SRR FIFHEEH (o

observed adverse effect level, NOAEL), 2443k

LOAEL), £33 714 (uncertainty factor, UF), ¥
A9 (modifying factor, MF), 7|58 % (reference
dose, RD) 52 XA TtH(Table 2).

1.3. =297}

o] A9 & F BPA T E¥, AZ(body weight,
BW), 841 (urinary output, V) 5ol High 8455
AT AT AT iRk AAE ol8a)
of AZREER PGS, auf TR =A] AR
% )91 3] (International Commission on Radiological
Protection, ICRP)¢] 104 377+(700 mL/day)'?<&
28319t} BPAS] =F7- Table 337 7o) A
H =F AU LE olgste] Hael 22 dd

% % (daily intake, DI)S AP tHE] (1)).

CxV

DI (ng/kg/day)=—-

0

DI: daily intake (ug/kg/day)

C: urinary BPA concentration (ug/mL)
V: urinary output (mL/day)

BW: body weight (kg)

14. Q8= A%

BPA®] =& B7IE Fate] dojxl dAdHAT
S AU5|-84 3 F(tolerable daily intake, TDI)O-Z
o] $lallex%(hazard index, H)S AH&31ch

28 (lowest observed adverse effect level, (2 (2)). LA FHZ2 21 E % (European
Table 2. Oral reference dose summary of BPA
Experimental doses (m da; I
E.:PA . Critical effect P (mg/kg/day) UF* MF$ RiD
classification NOAEL* LOAEL' (mg/kg/day)
E Reduced mean body weight None 50 1000 | 5 0B

Rat chronic oral bioassay

*No observed adverse effect level, "Lowest observed adverse effect level, ‘Uncertainty factor, "Modifying factor, 'Reference dose

Table 3. Exposure factors of risk assessment

Fixed point

Monte-carlo simulation

Factors Unit Gender

CTE* RME' Distribution type Distribution parameter
BW kg Boys 31.6 47.5 Triangular Min: 18.0, Likeliest: 31.6, Max: 49.0
Girls 38.8 57.1 Triangular Min: 21.0, Likeliest: 38.8, Max: 61.9
\" mL/day Boys 700 700 Point -
Girls 700 700 Point -

*Central tendency exposure, 'Reasonable maximum exposure

http://www.kseh.org/
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Food Safety Authority, EFSA)2] F371.35(0.05 mg/kg/
day) S AT AEE Z2e AHEATE |
£ 7IFoE &t i 7IEXE 2 1Al 9
si7bsAel Qe Aoz BT
DI

HI = D] 2)

HI: hazard index

DI: daily intake (mg/kg/day)

TDI: tolerable daily intake (mg/kg/day)

mz o

1. 2 & BPA SZo} 2|27 Eatne| Ay

Table 49 & = BPAY 7|31+ vx9} 7A=3H
AR AEES YR & F creatinine %
o] A $(30-300 mg/dL) Woll E3HE 16278 9] &
% BPA9] FTE= 23 ug/L, 3.6 ug/g creatinine®| Y
3, HAEELS 494%3ATh

Table 5= ofjdole] dnkd SA7} de=27] A%
of o3k & F BPA F=5 UER Zlojth AR
e A8 (2.7 ug/L, 4.1 ug/g creatinine)®] H3HAY
(1.9 ug/L, 3.1 ug/g creatinine)2t} & T BPA ¥%
7} =4 Yebdth(p<0.05). AEe] 79 vk 10-124
ojgole] & F BPA FX7F 3.0ugL, 4.5ugge
creatinine®. 2 Tk 7-94] ojo](1.6 ug/L, 2.4 ug/g
creatinine)®] H|3] FAIHOZ FolsA =Utt
(p<0.01). BMI®] 7% A2 Z(1.9ugl, 2.8 uglg
creatinine)oll A A%(3.8 ug/L, 6.3 ug/g creatinine)
o7 4= 2 F BPA ¥&U} SUVEIAL, folgt
2ol 7b AN TH(p<0.05). 2} ml&ol, 7HEEA &
oA=& 5 BPA F&of #Ho] QIS EHE
7] A% ofFe] A9 L =27] vide] HA 433
ug/L, 5.3 ug/g creatinine)(p<0.01)z} 127014 W 57
(3.5 ug/L, 5.5 pg/g creatinine)(p<0.01), L= 1|5

Table 4. Concentration of urinary BPA in children

o

}(3.2 ug/L, 5.2 ug/g creatinine)(p<0.05)
dole] 8 T BPA F=7} 34| ¢l
HU} %3, SAFCRE fFolataint A
g 27] H|9, olEV 9 R 3 vt o] ¢
frolgh zolw= AT 7S, o

o

1o,
%0 o

9
i% oz
[‘_u OlN
2

o
o,

.

o
Jo 2

o
f
@0
o

s

59
, AEH, B, dElEr] Aok BA ot

fo XN ® o2 > 32

ko
ol
w
>
off
oS
1o,
of
oot
o
j3
rir
o
Ll

S 4 27]
etsly] flate] o] AroA ZARE LWty
SHATE HAYste] ZAXE 3RS AASH
ow, 71 A3= Table 62 2l & F BPA &
7F 1 pg/ly S7FEES ojglold] olEsvry ¥
A 4 A3 AT} 1.2240(95% CI; 1.05-1.41)
s 7189, & F BPA BE7F 1uglg
creatinine®] S71r5 o]glo]e] ofEv|uRY 3
A =24 A3 AF =7} 1.0891(95% CI; 1.01-1.15)
frolsHl F7ketaict. e A S 1270
W 37, deEl2r] vde] A S8 1219 Wl
2, olEd ¥R 12719 W 54 AEe A9
BAHCE folst ztol= YIUAIRE, olET T
o] FA 32 A o] 8 F BPA F=7t
TE 2] A AP AFETF St
Fde Bl

ol

2> dm
o
M1 x2 to wlo

Az

)

oo e

i o Hz H1 ol
e

2. @ & BPA2| flolld "It

Table 72 ©]¥o|e] & F BPA =& o|43l9
BPAS] &S U= dddFZ S8 3
7} AHE AAE Flo|th. BPAS AdUHHTFS
go] 6.7x107 ug/kg/day, <18H0] 54x107° ugkg/
dayZ o] Aol vlE) o = e, o
A3 84 F (50 pg/kg/day)S ZFsHA] Xt
H7IEE AlgdoldS B3 & 5 BPA =9
=X = FsHo] 7.4x107, ofSHAo] 6.6x1072
2 BE 7]FEA 1 vl AtkFig. 1).

af

Ho g

o

. ) . . Percentiles
Unit N LOD* %>LOD* GM' GSD* Min Max
25th 50th 75th 95th
ug/L 162 0.5 494 2.3 1.5 ND* ND¥ ND? 2.7 7.7 15.9
ug/g cr. 3.6 1.5 ND?$ NDY ND? 3.9 12.8 44.0

*Limit of Detection, "Geometric mean, *Geometric standard deviation, "Not detected
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.o # AE 2 F BPAS] 7181 BEE 23 g, 3.6
ug/g creatinine® 2 7|& ] AFRT & 5
B 7-124) ojglolE WO @ of Aol & olgith FPIATUo) 5w AT 8124 A

Table 5. Concentration of urinary BPA for general characteristics and allergic diseases

pg/L ug/g cr.
GM*  GSD" p-value? GM*  GSD' p-value?

Variable N %

Child variables

Gender
Boys 83 512 1.9 1.5 <0.05 3.1 1.6 <0.05
Girls 79 48.8 2.7 1.4 4.1 1.5

Age (years)
7-9 91 56.2 1.6 1.5 <0.01 2.4 1.6 <0.01
10-12 71 438 3.0 1.4 4.5 1.5

BMI (kg/m®)
Underweight (<18.5) 106 65.4 1.9 1.5 <0.05 2.8 1.5 <0.05
Normal (18.5-23.0) 45 27.8 3.1 1.5 5.0 1.5
Overweight (=23.0) 11 6.8 3.8 1.2 6.3 1.3

Preterm infant
No 154 95.1 24 1.5 0.68 3.7 1.6 0.96
Yes 8 4.9 1.4 1.4 3.0 1.4

Second-hand smoking
No 93 574 23 1.5 0.29 3.6 1.6 0.36
Yes 69 42.6 2.4 1.5 3.6 1.5

Asthma symptoms, ever
No 141 87.0 25 1.5 0.76 3.7 1.5 0.62
Yes 21 13.0 1.8 1.5 32 1.6

Asthma symptoms, <12 month
No 154 95.1 2.4 1.5 0.15 3.7 1.6 0.12
Yes 8 4.9 1.5 1.4 2.5 1.3

Allergic rhinitis symptoms, ever
No 104 64.2 2.0 1.4 <0.05 3.0 1.5 <0.05
Yes 58 35.8 33 1.5 5.3 1.5

Allergic rhinitis symptoms, <12 month
No 112 69.1 2.0 1.5 <0.05 3.1 1.6 <0.05
Yes 50 30.9 35 1.5 5.5 1.5

Atopic dermatitis symptoms, ever
No 128 79.0 2.1 1.5 <0.05 32 1.6 <0.05
Yes 34 21.0 32 1.4 5.2 1.5

Atopic dermatitis symptoms, <12 month
No 138 852 22 1.5 0.20 34 1.6 0.21
Yes 24 14.8 29 1.4 4.7 1.5

*Geometric mean, 'Geometric standard deviation, ‘Mann-Whitney U test or Kruskal-Wallis test
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Table 5. Continued

Variable N % nell nee cr .
GM*  GSD' p-valueé GM*  GSD' p-value*
Parental variables
Family income (million won)
<2 22 13.6 23 1.5 0.70 3.7 1.4 0.77
2-5 111 68.5 2.5 1.5 3.9 1.6
>5 29 17.9 1.8 1.5 2.8 1.5
Education level
<High school 108 66.7 2.5 1.5 0.86 3.8 1.5 0.88
>University 54 333 2.1 1.5 33 1.6
Marital status
Unmarried 34 21.0 1.9 1.4 0.75 33 1.5 0.96
Married 128 79.0 2.5 1.5 3.7 1.6
Breastfeeding
No 40 24.7 2.6 1.5 0.97 4.0 1.6 0.89
Yes 122 753 23 1.5 3.5 1.5
Asthma diagnosis, ever
No 146 90.1 22 1.5 0.71 33 1.6 0.69
Yes 16 9.9 2.8 1.4 43 1.5
Allergic rhinitis diagnosis, ever
No 102 63.0 23 1.5 0.95 3.6 1.5 0.79
Yes 60 37.0 32 1.5 42 1.6
Atopic dermatitis diagnosis, ever
No 141 87.0 23 1.4 0.56 3.5 1.5 0.67
Yes 21 13.0 2.8 1.6 42 1.8

*Geometric mean, 'Geometric standard deviation, *Mann-Whitney U test or Kruskal-Wallis test

ojdele] & F BPA 7I3PEd F=7F 0.89 pug/g
creatinine®] 3L, olits} QIAAHAA 6-124 A
o 25849 8 F BPA 7181w == 143 ug/
g creatinine®|$Ith. E3F o] Ae} 71E = A
T2 £ F BPA T== AUETE B2 FFEoUTH
S-Eyete] ARSH A7 2ZAL A5 oJsA
2011 AJ2le] @ F BPA 7151 F5E 0.71 ug/
g creatinine®| A t}'9 o] E3| ojdo]r} Af<le H]
3 BPAY =2 F v AEVF B, o=
=2 UAEEE 7KL 9o BPA k&9 ¢ #
ofgt Ao = AY7tE

Table 82 =7PHZ 25389 & 5 BPA 713t
Bt & Haste] veRd Zoltt 2 A3, 2000
dxol Hlal 2012d%2] & % BPA =71 9F 0.25
vl 2 A4Skl o), Hlszgk Al7]el] o] RoHE A

J Environ Health Sci 2019; 45(1): 18-29

€9 & ¥ BPA % HIS® FEeIdth 22y
o] Al & F BPA Tt =¢lo] Agdrrct
< AF%S Bth
o] AFtoA Itz EAdol| mE ool § F
S5 PEE wl, ofsho] R 8
% BPA =7t O frolshAl E8keh =] ofdele}
Aads tdeR g Ao mEw g3t
0.65 ug/g creatinine, “13HY 0.83 ug/g creatinine®. =
oao] Fatel Hlal & F BPA &7t U &
ALY, ool S EIgE vk AT FEFF 4216
ug/g creatinine)®] & & BPA F%=7F 24 (1.87 ug/
g creatinine)2 T} o 2 ZOoF BIEHFTED o]
= oido] Az e Hlgo| FUHoE =3, A
T Sae] s} zhE Wl ofuz} BPASH 22 g
ZAfreliEde] Al Al F4, wjidEls A2}

e
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Table 6. Logistic regression analysis for allergic diseases affected by urinary BPA concentration
Variable ug{L Mg/g <
OR* (95% CI")  p-value OR* (95% CI")  p-value
Asthma symptoms, ever
No I* I*
Yes 1.05 (0.87-1.28) 0.62 1.04 (0.96-1.13) 0.30
Asthma symptoms, <12 month
No I# 1#
Yes 1.07 (0.80-1.42) 0.65 1.01 (0.87-1.18) 0.89
Allergic rhinitis symptoms, ever
No I* I*
Yes 1.08 (0.95-1.23) 0.26 1.02 (0.96-1.08) 0.56
Allergic rhinitis symptoms, <12 month
No I* I*
Yes 1.03 (0.90-1.18) 0.67 1.01 (0.94-1.06) 0.95
Atopic dermatitis symptoms, ever
No I* I*
Yes 1.22 (1.05-1.41) <0.05 1.08 (1.01-1.15) <0.05
Atopic dermatitis symptoms, <12 month
No I# 1#
Yes 1.14 (0.97-1.33) 0.12 1.05 (0.98-1.12) 0.17
*Qdds ratio, "Confidence interval, *Reference
Table 7. Estimation of daily intake and non-carcinogenic hazard index of urinary BPA
Daily intake Hazard index
(ng/kg/day) Fixed point Monte-Carlo simulation
Gender -
. . Percentiles
CTE* RME'" CTE* RME' Mean Min Max
25 50 75 95
Boys 6.7E-5 1.0E-4 13E-3 29E-3 74E4 26E-6 64E-2 17E4 38E4 83E4 206E-3
Girls S4E-5 8.7E-5 1.1E-3 17E3 6.6E-4 3.0E-6 55E-2 14E4 38E4 6.7E-4 21E-3
*Central tendency exposure, "Reasonable maximum exposure
717d0] FAd 3 det @il mlsl S frelEdol o Ao o]He](0.31 pg/L)E Tt FolatAl =t
FoFsl7] wiel oi3te] 2 F BPA w=°l t 4 (p<0.001)>” e} o] Arel AF At A
Fe F Aow AzEn T BHYEY glong 35 ofdole] 2 F BPA &
ARe] 7 = 10-124] AP el of™e]7} 7F 79 Lol AR adl 7he] A&l Art dad AR
Al A 2] ofdole] Wlell & F BPA F=7F T = Azt
KL FAHSE Felalolrt. 71E AtellA dhel BMI®] 7 ofdole] AFo] S7HdrSE 8 F

7S 2 5 BPA =7 S7H9AI: 0.99 pg/L,
104]: 1.05 ug/L, 11A1: 1.18 ug/L, 12A4: 1.55 ug/L)
ke Zle® ®BiE vk JISIAL, o] Aet H]éﬂ
AFNE AT o A9 8 F BPA &

TE3E 12-154] AR ] o]=©0](0.72 pg/L)7t 8-11*%]

BPA TEE o8 S71sIIT). o= BPA7E W
A BolEd F SR Agorn A P44
< WA 7FsAdo] 97l WiEel of=lole] BPA
wegol A tiAel G F AoE gAY
MEA S 2E YL SR § Aollr] wivt of

o}
=Fo T

http://www.kseh.org/ J Environ Health Sci 2019; 45(1): 18-29



il |;| BN L ZIOAF
26 =Xz SAL3 = 'H‘ =]
100,000 Trals Frequency View 8207 Displayed [ 100,000 Trials Frequency View 98,137 Displayed
Boys Girls
n 012 5 : 12,000
Nor for Commercial Use | 129% | Not for Commercial Use
11,000 o1 11,000
10,000 0.10 +— 10,000
9,000 009 +— 9,000
008 +—| 8,000
8,000 2|l 2 a
7000 8 ||| 5 007+ 7,000 3
5 ||| 8 oos- 6000 &
s 3 ||l 8 (]
50002 ||| & 0.05- 5000 2
4,000 0.04 - 4,000
3,000 003 - 3,000
2,000 002 2,000
1,000 001 - 1,000
. " T 4 o ? ' ' . " T 4
200603 3.00E-03 4.00E-03 000E:00  500E04  100E03  150E03 200603  250E03  300E03  350E-03
B -infinty Certainty: 100.000 { infinity P -infinty Certainty: 100.000 q ifiniy

Fig. 1. Distribution of non-carcinogenic risk for urinary BPA.
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Table 8. Urinary BPA concentrations among children populations worldwide

GM*
Country Study year Age (years) N
pg/L ug/g cr.

Spain'® 2000-2002 9-11 269 4.6 5.1
us'" 2003-2004 6-11 314 3.6 43
Uus® 2005-2006 6-11 356 29 -
21 } 6-8 143 2.7 -

Germany 2003-2006
9-11 147 22 -
Canada® 2007-2009 6-11 1,028 1.3 2.0
Korea" 2010 8-12 2,427 - 0.9
Sweden™ 2011 6-11 97 1.5 1.7
Slovenia® 2011-2012 6-11 94 1.8 1.5
Korea' 2011-2012 6-12 342 - 1.4
Us® 2011-2012 6-11 395 1.6 2.3
China™® 2012 9-12 666 1.1 2.3
This study 2014 7-12 162 23 3.6

*Geometric mean
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