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7 W B2go] 41.5%Etn Buslgon,

371l A 84 01‘?4_01 1885 o= 117H91 i ?i

rlo

o
Fol Bt FE
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B80] 4A0% ~ 50% eolEtal FAFGTE. B A E 9

du o
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S 5002 *%9*8}914.
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Freeman et al.,
g olAE|O|EL] 50%7F AW
& EY W 7Y
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3t tH(Casteel et al., 2006;
(1994)% AE o] &3 Aol A Fo3t
Tl A3, Casteel 5(2006)S HA=
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EPES A7 4k B9 U u}om R

O

o7 eyt F A4E )
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quality standards for lead: exposure analysis methodology and

validation(1989)’ ﬁu}. BIaAolM g7 T W m=EFdel 7hto]l A

TrES 4202 YEsew, i =Fdd} 7Pl AF6HA]

WETES 2504502 e ool RS oSt
= 320%E AEseiTt.

AR EF i FRE YHste] AR Hotr AdEE ge )
T Ak AAere] dF o whv ERE A AR dF W w3 dEete]
AR, 7]Egk ml=re] 2009~2014W 717179 F=AHNational Health and
Nutrition Examination Survey, NHANES) I4H§- 718} Bt 5 & %A 0.6 1
g/dl= ol-&3tt. ¥ AellM= ofvlo)g 7§E7 SAFITE Ao 2AFSE Al
g T o v 0.43 ng/dLE ARESIITHEE R, 2017).

—

o
fl oﬂ_‘,
o
JSB{ K
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¥ 2. IEUBK 24 <18 ¥4

Parameters Parameters Value Unit
Indoor air Pb concentration
100 %
(% of outdoor)
Outdoor air concentration 0.0186 pg/m®
Time outdoors 0.72 hours/day
Lung absorption 32 %
Lead concentration in drinking water 0.087 ug/L
. agel~2: 0.411
Water Ingestion rate L/day
age3~5: 0.601
Outdoor Soil Lead Concentration 0.742 ng/g
. agel~2: 37.876
Indoor Dust Lead Concentration ng/g
age3~5: 37.403
Soil/Dust Ingestion Rates 0.07 g/day
Mass Fraction of Soil to Dust 0.5 g soil/g dust
Maternal PbB at birth 0.43 ng/dL
Soil absorption Fraction Percent 30 %
Dust absorption Fraction Percent 30 %
Water absorption Fraction Percent 50 %
Diet absorption Fraction Percent 50 %
Geometric Standard Deviation (GSDi) 1.6 -
Target PbB 1.2 ng/dL
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Exposure
component

Lungs Gl Tract

Uptake
Component

ST |
T

Plasma Extra-Cellular Fluid -

. SN
Trabecular Corticcal Red Blood Kidney Other Soft i
Bone Bone Cells Tissues

Biokinetic Component

[, .’ .

Urine Skin, Hair, Nails

O Environmental Media
:l Body Compartments

[:] Elimination Pools of the Body
3 3. [EUBK 2@9] 11X,
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Ras S 783 dF 9 st A oA FRlsh] s EAE R
218 (Mother” s and Children’ s Environmental Health,MOCEH) &4 ZZE
oA FAg 24, 34|, 54 ojdo] dF 3 et Hlasiti(Jeong et al.
2017). MOCEH =4 =3 ES dF ¢ #& HolHe 7ls jﬂff(Geometric
Mean, GD¥ Hagk, Ad@s /A A, BEE $3 34 d5 F 5=
= 718 H#GNH 713 EF HAF(Geometric Standard Deviation, GSD)Z=
ZAA AL vk, 2E 24 g5 @ 5o 95% AF TR 2183 95 Eaf A
=okaltt. masAdeA 24 83 o] e A3E AUy 2ALE
=27] o8 Ag s AEskd #2499 At vehdn, 24 374 BLL
o] QM GSDE Eall & 95% A= ZE(GM/GSD?, GMXGSDP)e] MOCEH &4 35
E 54 BLLY FHA, Hd Wl E3H=A sttt

GM=¢", GSD= ¢’ (A7)
95% CI=[u—1.96 « o, u+1.96 » o] = [In(GM/GSD"*°, In(GM + GSD'"™)] (F2]8)
95% CI=[GM/GSDY 5, GM « GSD' % = [GM/ GSD?, GM « GSD?  (52]9)

3 3. MOCEH &4 =3 E9 8% W H%(ug/dl)

age2 age3 ageb
N 633 555 347
GM(min,max)  1.53(0.076, 5.85) 1.43(0.42, 4.57) 1.28(0.425, 3.51)
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m. 2 =

AT A 1AlelA 54 ool F 135 og 7F A#d didAt 5 23
g, 309, 239, 307, 29Wo® frAlettk. A FE, EA/AlE AR

5 o oy dF W wx 7l fold Aolrt A=A FRIsGlT).
= AFA " W sE7F BA AT " 3 sEET o ooy
A 2 frelEk AloleE ItH(p=0.5815). 7H A5 S wEAe g
Z 9 5o fold zpolrt gdukar JERGTHp=0.044). 7} AS S
(1°" quartile)d W} d5 @ H%E 1.43+0.41 pg/dL, F3H2™ quartile)¥
W 1.26+£0.54 pg/dL, A3 quartile)d @ 1.12+0.32 pg/dL, A4
quartile)2 W 1.0940.48 pg/dLE 7} A5 F3Fo] =832 ojne
T 9 w7 WA e

oy el AFdel e S5 F v
o, 30th, 40th®E ~Eekith. 2009 dF W s
o d3% ¥ FEE 1.161£0.42 pg/dL, 40tHe] 35 T 1.4410.66
pg/dLZ Hol7t Be% 5 9 $&7F =4 e oy frofe Aole ¢l
= Ao ® UEGTH(p=0.088). W] o] vold wE F RO HF W
e 5% FA7F vehA ke folgk Aol gl (p=0.109).

g
off
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T4 BA/ARAR M A5 2L Aol BE ofrUe] EF ¢ B

N BLL(mean=+SD) p-value
Urban/Rural 0.5815
Urban 110 1.16+0.44
Rural 25 1.29%0.48
Household income 0.044"
1! quartile 13 1.434+0.41
2™ quartile 43 1.26+0.54
3¢ quartile 45 1.1240.32
4™ quartile 34 1.0940.48
Mother’ s age 0.088
20s 12 1.0540.24
30s 106 1.1640.42
40s 17 1.44%0.66
Children’ s age 0.109
1 23 1.18+0.25
2 30 1.0940.44
3 23 1.07+0.35
4 30 1.31%£0.46
5 29 1.25%+0.61
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w57}

2.1. A GAHE =&

H]l ©o]% 0.794, 0.686, 0.681 ng/kg bw/day= Axt Fashe HEFS HAT

o) F AT AR wEF] 06 o] JlonE AN, B FY w=Eol o

AT+ A= i% ZolA A AFHE B F =EHo] HAA =EFo] oF
80%=, =% 7|d%rt 7ME & o= YEeElwth. 14 ofdele %S F3
W =S 0.605 pg/kg bw/dayE F =EHO] 77.8%2 XA FTE. 24 o]™o]

0. =
o] A& =TS 0.700 png/kg bw/day® 7V =& ==
T 82.1%% S oIk 3MEE SAZERY A
0.568, 0.575 ng/kg bw/day= #Asle AeS BYoy, WE =& 7|odEs
83.2%, 82.7%, 84.5%= Z7}s}Htt. EQF/ WA HFHE B3
o7 7Tt & ARER Ut EY/WA AFE FF

i

X

HAY, EY/AA W =E%2 0.115, 0.101, 0.085, 0.075, 0.066 pg/kg
14.7%, 11.8%, 10.7%, 10.9%, 9.7%°|t}. & AHAE &

T =EE =F 7T 7P 9ke 0.5% olske] wn|gh ol it
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2.2. AFE AF A A =%

[-40

HH w2 F9] ol AES AT BE dRdA e

o] 7bg wokal, AA w=EFO 20% o] 7IAEE AASTh. T HAR
= 1A ZTH6.0%), 241 AFEH(5.5%), 341 $F-(3.2%), 44 $F-(2.9%), 5A]
AFH(3.8%)7F e =EFS BT Al HAE BT 5% VY] =F V9=
2 1Yo 14 97(4.4%), 24 STEE(3.2%), 34 AFEH(2.7%), 44 A}
(2.7%), 54l @Z(2.5%)7F A8 Th. 4iAl= 1A STFE2E(2.5%), 24 -
F(3.1%), 34 AALTEE(2.0%), 44 LTEE(2.0%), 54 $F(2.1%)=
AFHER BF e AFo] AAST. B MAl= 1A AFH2.5%), 241
FQTFEE(2.1%), 34 7HEH(1.9%), 44 FH-(2.0%), 54 H(2.1%)7} 2HA| 3}
ATt

E 5. A9 =E2F LY ol AE(=F V9=
Rank agel age2 aged aged ageb
White rice White rice White rice White rice White rice
1
(25.2%) (23.9%) (23.7%) (22.2%) (21.6%)
9 Sweet potato Apple Milk Milk Apple
(6.0%) (5.5%) (3.2%) (2.9%) (3.8%)
3 Milk Yogurt Apple Apple Egg
(4.4%) (3.2%) (2.7%) (2.7%) (2.5%)
4 Yogur t Milk Yogurt (Drink) Yogurt Milk
(2.5%) (3.1%) (2.0%) (2.0%) (2.1%)
Apple Yogurt (Drink) Potato Tofu Rice cake
5
(2.5%) (2.1%) (1.9%) (2.0%) (2.1%)
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0.013 mg/kg ©]s} LAEE A=

ural

el
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IH

ol

<
A

—
file)

o] 2¥UE7F 0.008 mg/kgo.=E 7HF w3k

0.012 mg/kgo.= 7}

Concentration

Total exposure(ug/kg bw/day)

age3 aged ageb

age?2

agel

(mg/kg)

Food

0.852 0.794 0.686 0.681

0.777

0.026

White rice

0.602
(88.4%)
0.602
(88.4%)
0.596
(87.6%)
0.590
(86.7%)

0.606
(88.3%)
0.606
(88.3%)
0.601
(87.5%)
0.595
(86.7%)

0.753 0.704
(88.7%)

(88.4%)

0.677
(87.1%)

0.012

Corn

0.704
(88.7%)

0.753

(88.4%)

0.677
(87.1%)

0.012

Brown rice

0.698
(87.9%)

0.746

(87.5%)

0.670
(86.2%)

0.011

Barley

0.692
(85.4%)

0.739

(86.7%)

0.663
(85.3%)

0.010

Sorghum

0.679
(85.4%)

0.725
(85.1%)

0.008

Sticky
rice

0.579
(85.1%)

0.583
(85.0%)

0.648
(83.5%)
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14 96.7%,
71z}\f2 J@_oﬂ[j}

241 9

gA HEoE Ede A

F 7. AT gA ASE AFA

T =Eg

2ol 4, mebe

T+ 0.012 mg/kg® FL3

%éﬁhﬂ UERSTE, oA A

usl 108 o4 ad wWujshi h2A] el
9.

0%, 341 99.2%, 44 99.3%,

1=

457

k1
il
_}l_‘

>,
N

54 99.3%= 5% W
EE e ol FRE P& 4AsL gomz wPulg

sict.

oy
e

N

AN

FN

e
1o o
-
ol
off

B

=]

off
rE

18
e

|d
fu
off & o

=
=

Concentration

T =

2F(ug/kg bw/day)

Food
(mg/kg) agel age? age3 aged ageb
Sweet
0.027 0.777 0.852 0.794 0.686 0.681

potato

0.751 0.844 0.788 0.682 0.676
Potato 0.012

(96.7%) (99.0%) (99.2%) (99.3%) (99.3%)

0.751 0.844 0.788 0.682 0.676
Taro 0.012

(96.7%) (99.0%) (99.2%) (99.3%) (99.3%)
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gt AR At Al AE HA A F wEF AsE welFth

L
Aol WAl A =, vy, o, 2FJK], e 5 F 10F0] AR, 2
1=+ 0.

A= 0.005, 0.004, 0.002 mg/kgl. 2 w2 7+A HEL 3FHF EAst)
LAE7F 0.005 mg/kgQl =, ®pu}, v, QX He2 A A =EF

o 1A 98.7%, 241 97.0%, 34 98.5%, 44 98.6%, 54 97.9%= ZAd}. 7}
A e 0wl 0,002 mg/kgd TEZ UIAT AHALdE = =EHS 14
0.0

98.0%, 24 95.5%, 3Al 97.8%, 44 97.8%, 54 96.9%% L. 9% 05 mg/kg
AFoz APdS Ao vusA o 1% = =EF FhFe] Folrt EA
3=
& 8. A giA AE AAHA F == W)
Food Concentration Total exposure(ug/kg bw/day)
00
(mg/kg) agel age?2 age3 aged ageb
Apple 0.011 0.777 0.852 0.794 0.686 0.681
T . 0.005 0.766 0.827 0.783 0.676 0.667
angerine .
g (98.7%)  (97.0%)  (98.5%)  (98.6%)  (97.9%)
0.766 0.827 0.783 0.676 0.667
Banana 0.005
(98.7%) (97.0%) (98.5%) (98.6%) (97.9%)
0.766 0.827 0.783 0.676 0.667
Pear 0.005
(98.7%) (97.0%) (98.5%) (98.6%) (97.9%)
0 0.005 0.766 0.827 0.783 0.676 0.667
range .
8 (98.7%)  (97.08)  (98.5%)  (98.6%)  (97.9%)
Oriental 0.005 0.766 0.827 0.783 0.676 0.667
melon ' (98.7%) (97.0%) (98.5%) (98.6%) (97.9%)
0.765 0.823 0.781 0.675 0.664
Peach 0.004
(98.4%) (96.5%) (98.3%) (98.3%) (97.6%)
0.765 0.823 0.781 0.675 0.664
Watermelon 0.004
(98.4%) (96.5%) (98.3%) (98.3%) (97.6%)
0.765 0.823 0.781 0.675 0.664
Plum 0.004
(98.4%) (96.5%) (98.3%) (98.3%) (97.6%)
o 0.765 0.823 0.781 0.675 0.664
Kiwi 0.004
(98.4%) (96.5%) (98.3%) (98.3%) (97.6%)
0.761 0.814 0.777 0.671 0.660
Grape 0.002

(98.0%) (95.5%) (97.8%) (97.8%) (96.9%)
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F 9 T diA AFE A ddets AEd H AR T =% W
3t Holeo, & AFAA T =T ¥Wste BE dRAAA 719 99978 =

dAgom  1MAl 4AMelA E5F 0.007 ug/kg bw/day FrA3SEal S5A ol A
0.006 ug/kg bw/day 743}

52
=

E 9. R oA 4F QAN F =5F us

Food Concentration F == (ug/kg bw/day)
00
(mg/kg) agel age?2 age3 aged ageb
Tofu 0.017 0.777 0.852 0.794 0.686 0.681
0.770 0.845 0.787 0.679 0.675
Muk 0.008

(99.2%) (99.2%) (99.0%) (99.0%) (99.1%)

E 102 "o A AF el sidstes AEd AYd A F =T
HetE HojErh. AlYE A A F = 2 faEe 1% VRt ® 7 2ok
ow dAdo] ¥SFE 0.4%, 0.6%, 0.7%, 0.9%, 1.0%% =EHF FAazo] =
7}ttt

F 10, 9 Al AE AHA & =2 W

Food Concentration Z +==%(ug/kg bw/day)
00
(mg/kg) agel age? age3 aged ageb
Rice cake 0.014 0.777 0.852 0.794 0.686 0.681
0.774 0.848 0.789 0.680 0.674
Cereal 0.007

(99.6%) (99.4%) (99.3%) (99.1%) (99.0%)
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14
0 ol

5 &9 71 AE
R I T 2EEE

Zo 147} 23.80%2 M Wol 7AaEhlar, 241(22.5%)

(20.7%)>341(20.1%) £o2 A&, old =E84AH ol ﬁ%‘ﬂé 23

Mol Aot A9 5 A,

PF
e
o ol

L

L
off

1.0
H Uncontrolled

0.777 - 0.794 = Controlled

o
o0

0.681

o
o

I
~

Total exposure (ug/kg bw/day)

o
N

0.0
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3. $13/3H 7}

of g wm=ol QR waAd 54 flsiddrt Aotk 10). F
gk MOE= 141 0.64, 241 0.59, 341 0.63, 441 0.73, 54 0.732
o yetutth. ol =] 1M9A 54 ofde]d

A4 F =% FFo] IQEIE 1 gadhs 39 A7 54 BDLgS 233

o

ArE Sl Ax, | ==l 7P wWeol Z]ejd 4Ee] MOE= 14
0.83, 241 0.71, 34 0.76, 44| 0.83, 54 0.872 HEE
Rhojme A AH weRk g kg o7t v AF 54 =EHo 9l

o Ros B 5 vk FAAZ Vel B Eg/mA AT

=ENEHE
1Al 4.37, 24 4.96, 34 5.88, 44 6.67, 54| 7.602.2 MOE7} RF 1o]4<
2, 99 1Fe 2A8A g id wE SO tehuth
3E 11, wAE #s == (MOE)
Exposure . MOE
Pathway edia agel age?2 age3 aged ageb
Total 0.64 0.59 0.63 0.73 0.73
Food 0.83 0.71 0.76 0.88 0.87
oral Water 154.13 175.03 150.63 170.78 194.77
Soil/Dust 4.37 4.96 5.88 6.67 7.60
Inhalation Air 10.34 11.53 13.11 14.45 15.49
Dermal Soil/Dust 83.14 96.17 75.06 85.10 97.06
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A

£

A5 AFH 24 A9 AEEE s ivi(E 1), AFH 24 Ale] S8
& 14 1,19, 24 0.98, 34 1.00, 44 1.17, 54 1.1702 24& A9
ol flsl Ve 2dehA k. U BE =EdR2E 183l

1O
WQM%%;ﬁWHEE?ﬂEOS&O76O7909209@£dﬂd
«

N
it
2
oL

Al mo b

E 12, AE AFH 24 oAFd & 98] = (MO0E)
. MOE

Media Control

agel age?2 aged aged ageb

Total X 0.64 0.59 0.63 0.73 0.73

0 0.84 0.76 0.79 0.92 0.94

Food X 0.83 0.71 0.76 0.88 0.87

0 1.19 0.98 1.00 1.17 1.17
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4. 95 ¢ v&= F4

IEUBK RS o]&3ato] 1Alol A 54 ofdole] dF W v EXE FH33
b IEUBK ®2Ee 4y A2 =55 sk gon®w A% A3, & A3,
E/AA AHY] AT AR 7] FY AEW s 3% 3 $EE F

2
d
B 78.17%= EbT). 34 oj@ole] HAH HF W FEE 1.83 ug/dlE
. 2 278 }EE O Z71ete] 81.66%%
1 ng/dLz ALa)A vSzaA
Ebbom | BDLe S 238 SHE-S 79.2500]th. 54 ofdole] Ayt dF W ¥
T 1.78 pg/dlz depskom | BDLgs 2348 FEE 798505 oA 44 o™
o]

o] 8% ¥ = Azt fAEI

o

E 13, A9 Vs A 45 o w=9 Bl 23 &E
agel age2 age3 aged ageb
Geometric mean 1.45 1.73 1.83 1.76 1.78
%above 65.50 78.17 81.66 79.25 79.85
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[EBK 24 4 d3 ¢ 529 g3dAdS A3 A8 MOCEH &4 7%
Eo|A =A% 24, 34, 54 BLLY HA3Zk, Hulzk 9o =2 =4 BLLY
95% A1 2] 7-7FH(GM +GSD?, GMXGSDQ)O] ZoE=A FRASIATH I 6). 24 o

Woldl 4 WF W FE 05% A Taro]l A ZAY AF W FEe WY
1l

Legend ® Estimated GM — Estimated Range — Model 95% C1  ® Model GM

10.00

1.00

Blood Lead Level (pgidL)

=
=
=

0.0

o

G 2 3 4
Age (years)

J4 6. MOCEH &4 Z 3 E BLL(min, max)d} 2@ 7 BLL(GM, 95% CI).
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olvy dF W sxs U EA/AE AT AR, T A5, dFel
wheb 1Al 54 ojdel o] dF i T FA kel Fodk o7t gleA Bl
aF3iTt.

EA/AE el e dF ¢ sRt oyl AU nigiEE AnE

BTk ofmye] A AN 1,16 pg/dL, AlEelA 1.29 pg/dLz A=A

H x& 3w 9% W w58 Bolod, A9 B9 =AM 1.78 pe/dl, A

=olA 1.65 pg/dL2 EAClM O & B e W wLRE B 2y

EAAE oA Y p=0.2398% ol gk Afels= EOW ekt

ZhE 252 oy dF i skl o3 Aol BYIth(p=0.044). 7H
Ll

A5 Gl ¥25% ool 83 W wEx WAl Ushh, whele] A9
A% b 250 weh 9% @ wwd] fol@ Aolrh EAs: Ae $U5HY
o ol 4E ¥F W R WS 1.53 pe/dl, 1.78 g

/dL, 1.71 pg/dL, =

ofHyel JdHU dF F sEv /e FAE Boy, p=0.088%
ofgh zate]2 H7] ot el A HF ' $EE p=0.018% Ao
et frol gk zpol7t dvkal & < Qlvk. ofwy o] A9 20t 1.05 pe/dL, 30TH
1.16 pg/dL, 400 1.44 pg/dL= FET S7F FHAE Bela, A9 45 14
1.45 pg/dL, 24 1.73 pg/dL, 34 1.83 ug/dL, 44 1.76 ug/dL, 54 1.78 ug
JALE 3AlAA e A= S7F FAE Bl

_35_



E 1. EA/ABAR AT A5 L A B ojdole] @3 Y Bk

N BLL(mean) p-value
Urban/Rural 0.2398
Urban 110 1.78
Rural 25 1.65
Household income 0.018
1°" quartile 13 1.53
2" quartile 43 1.78
39 quartile 45 1.71
4™ quartile 34 1.87
Age 0.018"
1 23 1.45
2 30 1.73
3 23 1.83
4 30 1.76
5 29 1.78
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7}
22.12%, 23.45%, 23.22%% FrAEo] FAFSHA JEgey, 7t A5 FE F
Joll = 12.33%= 2% AF AR Q3 Yejxstso 7Aasko] vA yE

Household Uncontrolled Controlled Gap
income BLL(GM) %above BLL(GM) %above BLL %
1% quartile 1.45 65.87 1.11 43.75 0.34 22.12
2" quartile 1.80 80.51 1.31 57.06 0.42 23.45
3" quartile 1.69 76.64 1.43 64.31 0.40 12.33
4" quartile 1.93 84.40 1.37 61.18 0.39 23.22
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Uncontrolled Controlled Gap
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agel 1.45 65.50 1.09 42.19 0.36 23.31
age2 1.73 78.17 1.33 53.61 0.40 24.56
age3 1.83 81.66 1.38 60.37 0.45 21.29
aged 1.76 79.25 1.39 60.11 0.37 19.14
aged 1.78 79.85 1.44 61.8 0.34 18.05
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= ABSTRACT =

Blood Lead Prediction and Risk Assessment of
Korean Infants Using Food Intake Data

Jeongho Oh

Dept. of Environmental Health,
Graduate School of Public Health,
Yonsei University, Seoul, Korea

(Directed by Professor Changsoo Kim, M.D., Ph.D.)

This study aimed to identify variables affecting blood lead
concentrations in Korean children under 5 years of age and to evaluate
the effectiveness of reducing lead exposure risk through dietary
control of foods that serve as major sources of lead exposure. Lead 1is
a heavy metal that causes neurological damage, cognitive decline, and
cardiovascular diseases, with particularly severe effects on brain
development in children. According to the World Health Organization
(WHO) and UNICEF, IQ decline and learning disabilities occur even at
blood lead concentrations of 3.5 ng/dL or lower. The age of 5 years
represents a critical period when brain development is most active, and
children demonstrate higher lead absorption rates relative to body
weight compared to adults, necessitating greater attention to lead
exposure prevention.

A scenario-based exposure assessment was conducted for Korean
children under 5 years of age across food, air, water, and soil/dust
media. The exposure assessment results confirmed that food intake

accounted for approximately 80% of total lead exposure, establishing
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food as the primary exposure factor. Among the major food sources of
exposure, foods with the same classification and lead content of 50% or
less were selected as alternatives to the top 5 foods contributing to
exposure. The foods with high lead exposure contribution were white
rice, sweet potato, apple, tofu, and rice cake, while the selected
alternative foods were sticky rice, taro, grape, Muk, and cereal.

The developmental neurotoxicity risk assessment for children, based
on the scenario—based exposure assessment results, showed that all age
groups from 1 to 5 years exceeded the safety criteria. When the risk
was evaluated after replacing high-lead foods with low-lead
alternatives, the Margin of Exposure (MOE) values considering only food
intake exposure were 1.19 for l-year-olds, 0.98 for 2-year-olds, 1.00
for 3-year-olds, 1.17 for 4-year-olds, and 1.17 for b5-year-olds. All
age groups except 2-year-olds did not exceed the safety criteria.
However, when total exposure was considered, the MOE values were 0.84
for 1-year-olds, 0.76 for 2-year-olds, 0.79 for 3-year-olds, 0.92 for
4-year-olds, and 0.94 for b5-year-olds, with all age groups still
exceeding the safety criteria.

The 95% confidence intervals for blood lead concentrations in
children aged 1 to 5 years, estimated using the IEUBK model, were
compared with the minimum and maximum blood lead concentrations
measured in the birth cohort from the Mothers and Children's
Environmental Health Center. The blood lead concentrations for
2-year—-olds fell within the actual measured range. However, consistent
with previous research findings 1indicating that the IEUBK model
overestimates low-level blood lead concentrations, the estimated blood
lead concentrations for 3-year—olds and 5-year-olds exceeded the actual
measured ranges.

The study examined whether mothers and children's blood lead
concentrations showed significant differences according to urban/rural

residence, household  income, and age. Mothers' blood lead
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concentrations showed significant differences according to household
income, while children's blood lead concentrations showed significant
differences according to age and household income (p=0.044; p=0.018;
p=0.018). However, while mothers' blood lead concentrations decreased
with higher household income, children's blood lead concentrations
increased with higher household income. The significantly higher food
intake associated with higher income levels and the 5-10 times higher
gastrointestinal lead absorption rate in children aged 1-5 vyears
compared to adults may explain this difference. Although household
income level commonly affected both mothers' and children's blood lead
concentrations, the directions of these effects were opposite,
suggesting that the influence of parents and their environment on
children's blood lead concentrations is minimal.

When dietary intake was adjusted to include foods with lower lead

content, the geometric mean blood lead concentration for children in
the corresponding household income level was 1.11 pg/dL, which did not
exceed the BMDLys for developmental neurotoxicity in children.
Additionally, when blood lead concentrations were compared by age group
under dietary adjustment conditions, the blood lead concentration for
1-year-old children was 1.09 pg/dL, which did not exceed the BMDLy.
To determine the appropriate dietary modification levels needed to
reduce blood lead concentrations in l-year-old children below the
safety criteria, changes were evaluated in 10% increments. Results
indicated that replacing 80% of the intake of the five foods with high
lead exposure contribution with low-lead alternatives resulted in blood
lead concentrations that did not exceed the BMDLg;.

This study demonstrated that children's blood lead concentrations
vary significantly according to household income level, and that the
risk of lead-related harm can be reduced by consuming foods with lower
lead content instead of foods with high exposure contribution. However,

several limitations exist, including the omission of certain food data
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due to the use of different data sources, uncertainties in modeling
based on US children's data, and practical limitations in the
assumption of consuming specific alternative foods to replace
high-exposure foods. Therefore, to more accurately assess the risk of
lead exposure in Korean children aged 1-5 years and the effectiveness
of dietary modification, future research requires actual blood lead
concentration data from children, such as those from Korean CHildren’ s
ENvironmental health study(Ko—CHENS), and blood lead concentration
prediction models that reflect Korean population characteristics.
Long-term studies are also needed to evaluate the actual effects and

potential adverse consequences of dietary modifications.

Keywords: Lead Exposure, Developmental Neurotoxicity, Risk Assessment,
Blood lead level, IEUBK model, Children under 5 years
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