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ABSTRACT - To provide the research strategy for protection of children’s health from hazardous chemical, we
reviewed the hazardous chemicals can be exposed through maternity, children's life style and living environment.
Recently, diseases related with children’s living condition were focused as asthma, atopy, childhood developmental
disability, congenital malformations and obesity. Children can be exposed to hazardous chemicals through an ambient
air, water, soil, food, toys and other factors such as floor dust. Also children’s health was deeply related with a wrong
life style and neglectful caring by a lack of knowledge and information of harmful ones at parents and child care cen-
ter’s nursers. According to the previous study, the chemical risk factor of children’s health were identified as inorganic
arsenic, bisphenol A, 2,4-D, dichlorvos, methylmercury, PCBs, pesticide, phthalates, PFOA/PFOS, vinyl chloride, e
al. Domestic studies for identification of causality between children exposure to chemicals and resulted hazardous
effects were not implemented. The confirmation of chemical risk factors through simultaneously performing toxico-
logical analysis, human effect study, environmental/human monitoring, and risk assessment is needed for good risk
management. And also, inter-agency collaboration and sharing information can support confirming scientific evi-

dence and good decision making.

Key words: children health, environmental risk factor, chemical risk factor
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sstetEd Fol 'Zrﬁ?l"’]—?— T2 ARl FEAIL AP E
59k ol o} ALE FHHI Tt

£3] olEmel M Fe| 73 Ese] ofHelE FA
o7 N&How Fletal Slol o] Frtet &9 2
Aol w2 AME A Rgo] nf$- & Ao FAE I o

g7], £4, EY, A% ¢ AgdHes R
A wA = HYSHB/‘J TheFet gaky AghiAaie) A
o) B3 A0 o] 2 A AR (causality)
13}7] o Hrh(Figure 1).
ool 7], £, BEY 2 AEFE 7
=&2HY, At 5 *rrﬁﬂxﬂ% g FEAL o
Hro 27|39 A4 - ARRZ ot #He /‘5—-‘—}
ARE GRS o UHEA dFE L% “1: ‘})\
F Hale] ot ofdo| B AAE
A, olEy, AopdtaAs), AXAG7E £ v %E.EH
"] #7318 $3(US. Environmental Protection Agency;
US.EPAYIA S8t SlE oo A7 RIS EOIZ o
do| A7l F&g VA= FSEEAd e A+24

e e

é.

& g3¥e 3394 e,
ofzo| AZo| YL UK ofHerE U
A3 Y%

U.S.EPAQ] oj&lo] A7} ¥ G =(the Office of Children’s
Health Protection; OCHP)| A= oj#lo] A7}ol] &L v
Ae B are] A7 JEFE A8 el dF=E
HAgs] Y8 e R8s o)), 74, EY
2 A% F faEA U BUEFR 2A, ofHo] A
Wolxe] faiEd BUEHE A, dATE 7]

22 87274 $5184 =37 QAE ojdo] VL 7Y
sl BYUATAL AN Aot
2 AR P19 e ¢ dekg 59

#HM 8 FAse 5 FH FA ) E8&HH,
7]7-9.9-E—E T3 B2 e AHEOERY A
¢ Fagsty AW sEdY 558 Fgst
=8 AIEERE 2 U

U.S.EPA7} HZ &elgt ofdo] 77 93& m|A|=
A5 FalEA-e F7]8] A (inorganic aresenic; Ar), 2,4-
D(2,4-dichlorophenoxyacetic acid; 2,4-D), TEZ2H XL
(dichlorvos; DDVP), W€ 42 (methyl mercury; MeHg), 3=
24| o] E(phthalates)$} H]'dE 22| =(vinyl chloride; VC)
5 18%F0] ) oH(Table 1), U] A (bisphenol A; BPA),
B3 7 0 2284 EAHEF Q 258 H(perfluorooctane

sulfonate/perfluorooctanoate; PFOS/PFOA), #7128 &

r H‘ o iil
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Table 1. Chemicals Effecting Children’s Health by U.S. EPA,
TEACH*"

Chemicals
Arsenic Manganese
Atrazine Methyl mercury
Bisphenol A Nitrates and nitrites
Benzene Perfluorinated compounds**
Benzo(a)pyrene Permethrin and resmethrin

Phthalates

POPs***

(Polychlorinated biphenyls,PCBs)
Trichloroethylene

Vinyl chloride

Diethyltoluamide(DEET)
2,4-Dichlorophenoxyacetic acid

Dichlorvos
Formaldehyde

*U.S.TEACH = U.S.Toxicity and Exposure Assessment for
Children’s Health
**PFQOS/PFOA = Perfluorcoctane sulfonate/Perfluorooctanoate
***POPs = Persistent Organic Pollutant
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Fig. 1. Risk Factor Effects to Children Environmental Living Condition and Health.
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Z (persistent organic pollutants; POPs)= o] o] A7}l 4
g Rty Y H(Table 1).

ojdele AEF, 5 4 2 =5 FH7t AU o
2t} ofdole Al s AF T SEUY AES U B
o] A3, TFFH A-&2(body volume)o] H =t}
At &9 FF5FAEE 71 t7), #4884
Aol ¥7) 5)F g HHEH YA Bl A o] of&
o val B2 A, utd¥} Hale A, HHo| of 29 v
& Athg z7] diEe]] 45 E2L ofdloldAl o & ¥
g nA. 3 fel e F, ulA, tatgAe] &
AoFEAY o e I O] 4, Eg A E7}
obd] mld&siy A4 Fol7l Wi fEA gt 9
ol o Fold & Jedl, 53 AFEH 7ol U
3 LS A g F AUtk

F7l e 2Hd o] @R Gt FE)N EA)
&, EY, Aokr, B 2 WE FY9=HL I4F -
Agd dold A& AFLE HH3Y =P, =5
A2 wa} A7}e) v FFe] g2, AEL T
BT =2HE AF WaAE, A 55 2 TES o)
& # % o, AR g fEE. gz
9, Hopa 23 zto] Yo,
t95S sl Y 2S5
E-#9 hand-to-mouth activity2 13}
| i es I, oHE EYS F
T eE3H 387, HFY HAE B9 FE =EFHG B
AE T8 F7¥LY HF =&3A dd AEYl S8t
L, ojdold] mek AF Aol st IEFe] T
H4& 222 B AFIQd A71N9Y 24 2 9y &
FE FEAIE AR BuHY Yk H2 AR =

l

o

A2 A% MR
552 59 =34

(B
LA
LA 1

A
HIZ T N9 DNAY &48 S7HFHL F
£ 3FHAY 285 AHHE BEl =E2HUE A 2,
AR, A B fopAtgEe] F A

3 AP, Rk Hek HAS SAHE WHO, 24 o 4
-7 (International Agency for Research on Cancer; IARC)
qre F718|4AE HYEF (human carcinogen)Z #73}
UL )

AEE A, Hepl, AFXAA 2 XFE Fx 5
F2 AHEHE ¥23E A(bisphenol A; BPA)E o EA|
#7213} Z2)7}84| o) E(Polycarbonates; PCyJ4tol| o] -85 =
A (monomen) 27, AFSPEA A, F3hH)d A ZA A}
il

UYRIEL A F 871V T4A ] AMS-E BPA7L H &L
2 ALY 2 HEFSE A8 =55 A0 R
olt}, e AFEL2 BPARZ H(exposure level)o|Lt
I EAE Ilsted 2FE #5T o] BPAREH 7
ZAFdFg & A7E FF3h, A3, Bies, 345

A9 2 2 59 FEFE I 5Z2Y 2]
ZNAEE F =29 80%E AAEY X v
B
A

3
e

5

gl thE BxER A =EsHe A=

It LR AS Bawske BAW 55
Hog @] fEo =E7|9Er} 3, o]
doll 9% FIFHAFS HAT L& BPA
=379 E JehdgY. 2419 FHE A
} 2 BPAY] =&5EE Yrte At
267 7HE Brotadl A Al of ol
B AE Aol FFAIE Bol 7 He 4
W-9e] 37, vig 94, Bl £& 53 =58 &
Aom olf mAE F3 &= FBPAT 42.98ng/ke/
dayFEl ALZE ERIFAT.

A F BAE T3 BPAY =EA] HololAl %S &
F Atk gobe] AAs# AP fH FFR—ELH
3 axEE)S vE 5 on AAHAGE AAAY A
A NFE FEgT . ZAE AT, BPARE o] FFA
ol Aol AVHE Hols ALE Heol FHAYs
%357l (Attention Deficit Hyperactivity Disorder; ADHD)
¢ BPAXZES] d#4S FHE 5 U9

Ut A Al zA 2 AME-EE 2,4-dichlorophenoxyacetic
acid (2,4-Dy= AZH(IVEICE BE3T 22 Ho| AL
Ho, 2] FEAFAM H718 3 (birth defects), E
oAb B Q=g e] vEIReH, dA 2 £f FUA B
A7F 24Dl =2=HAUS A FAN FF 2 A3 g
2 %4 & (neurological effectsyS el 2oz B
Y P E AR 54L 2HE, SR FFEAA
A& &, A4, A%, F4, da 2 Fho falg ol
YHAL Yo, F2  HAE HF - 3FEAY, AF
ol £&4E HANUE A5 =2HM 24-DE A
QM 9 i =22 FE Utk A - U9, EGY
24-DE S 23 A7 E 1070F o7, d437)
ME 100F 770, EFHEE 1005 3707t AE A (the
limit of detection; LOD, Air LOD =0.1 ng/m®, Dust/soil
LOD =0.001 ppm, Food LOD =0.2~0.5 ppb)o| 2.2 7%
Haew, F2 o] dF% 3F sl =&HE AL
Z YEsT.

Dichlorvos (2,2-dichlorovinyl dimethyl phosphate)y= 71
AAEFolH DDVPE 4EA e AFAolt. 54L&
IEAIR), EFFAIIF)LE F5 g} =29, ¢
gugtols E7, Bl T 2 At 59 FE A
280, ZAE Z9 dichlorvosd] =2 o]olox Al
A7) et W EAgel HEHUL, EALRNBETA
HEolv FEHZEFRER)H AAHES B Helel
dichlorvosell =& HUE A NAEEA, 3571 ¥2+¢ &
2 g R JgS Jehlidle §4xE9 A%, v
A, B3, restlessness 2 %+ F4 2 heavy sweating
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S RN ABE A E58E, 382} Al
7HA o]& &= ST}, oj"oe|= 2, 3] 7](household)Lt pest
strips 2 flea collarse AM&-3te] Bl&H dichlorvosE 3§
gt =ZETHS,

W€ 4~ (methyl mercury, MeHg)2 $H o2 Akt
Aol ofe} Frlggo] 37 FollA H3E Zojrp. F
8 FLujEgez Audadtdd, AZAAE, A4
FE2A @ ST FATH AHAE o2 Fol ¢
HAZ J=dl'®, Eeed IxEA] FAUAA, HY &
opiHlet WA FUE F e FAH AAS5HEH0|
o, ¥ weh] 3 7zt
2 o7 HHAE Fd

u o
2,
o
tlo
o
N
o

fr &
>
o
o

e N

Fobi AT F47 M2 FASABES B
B22 47 Bl volel AWHA B4 o
T,

PFOS/PFOA (Perfluorooctane sulfonate/Perfluorocctanoate;
Pyrethroids; Perfluorinated compounds, PFCs)= A<
AL HE BA, AL, JAEFE - AR TR,
ABREAA] B FHETAZ AR Yo, A7gA, AF
243} denture cleaner®} 72 7Q1dw]-EZ0| % PFCA
7Y AREET 9o, A} Perfluorooctanesulfonyl fluoride
(POSF)8] A& Zole FAlolth AF 7 ofdo]d] =
Z%o] Fodoly ojgRY Erhe AFEIIF YT
PFOA/PFOS7} A8 A AM 2tz 99%} 100%7t A
25 Qom(Z47Z 49 ng/ml, 1.6 ng/ml; 7181EF FE7,
U F BAY PFCs =& ®loo g € 5 U3, 2
F=9] PFOSA =&EHIUEA Hote] HFo] ZAasdtgle
o, TAE, AAREET), IINAEEW £ 3 A
) F ARGl AFHHUDD.

Phthalatess= phthalic angydride®l ethyl, butyl, benzyl,
allyl, octyl & heptyl ether == alcohol TELERE T2
oA Fufje] &t ester 8-S FI WP, 47313}
#48 Z"F F E3], poly-vinylchloride (PVC) ol
°F 5~80% E3ated ARE-EHE TEkaE JHAARA, o8
SRR, FBEA, A AL TFA (Bxtra
Corporeal Membrane Oxygen; ECMO)Y F-4jof] Al&5+=
Zatag W), 2R3 Bd ¥R, Ad7t ASAA, s
WA 5o F9iE AFEY ol A4F SEAF
g AE Sy, B, dlolaz el ), 94,
EE8, 98, 7H § AZE&E ol27] 7 FH A
ARE-E S T, phthalate =& A2 & B 254 2
&, A8 &4, 138 9 Fu8e] A ZaE op)E,
3 WAZ 53 phthalate =F0] A2, LH=27] 434
A sioke A7 A AT, HRF T o|E A}
£aA9 tRle R 7Y B4do] W ZYHoER A}

45 A% BasAd FYE A, AL AL
off th3k 93 di-2-dehylhexyl phthalate (DEHP) > dibutyl
phthalate (DBP) > di-n-octyl phthalate (DnOP) > di-undecyl
phthalate (DUP)> diisodecyl phthalate (DIDP)> butylbenzyl
phthalate (BBP) &2 UEIGtH®, 53] DEHP+ %
FHAA 7HE o] AME-HET oA ZAME DEHPY
3 JA=E A5E A e PR o Ui =
AraT7E a3t 9ol e AL A w2 DEHP
ol SAFEL S T dutsg, Ay - s
2 EHA A Rg Fol Bol €A glen, 53, H
Zp o), AR} o), R ABY7NH o) T& EFche A
2 - AAELE AAF 2 IHFRE 088 A4 o
F B3I Uk FEAANAME ddAdol gelo] =
o w71 o] IAejM s FEEA ot vEdER R
TREAJT. 28y H2 A7EF] 2R A M=
AR B AE vebdths B30} Slof ojof tid =
@] A7t ik of™-ole B, 79 o4l 43
g 58 =252, v 198639 Wl phthalate
ARES FAEEZY, AUete 2007d, oj@o] Azl
phthalateA-8-& A gst5ich.

oldole ¥ F2E T U =EdH. FHS
FHASHA AHEH7] 2ol by e =
F3F 3l TF, IF € HH] HAEIEE 2w

[e]

U EFS BE 39T Fof =29 4 gon, v
%A MAE B F2 =ZUPY. 5 xFo| Lo}

Wl & H(leukemia), 5 Y(brain cancer), A7 opA EE
(neuroblastoma), H] & 4|71 Y =% (non-Hodgkin’s lymphoma),
YEZF&H(Wilms’s tumor) F FF Y (Ewing’s sarcoma)
o wy A& FVMFE Hole d8zAL A7t o
F BAHAY. Wahm¥} Ward7b 22+ =8 & Ed|2
1998 1% ATE HESA. 1579 AlEl-dz
T, 479 ZSEAT 2 2719 A Arst 1998
ojl¥E AFEHIYOH 21749 A+ F 1549 A= ofd
o]9] % =&F TR HHH =F EF Lol A
S BAgHe 2 7YY BT sgeEd &
ofgha Al ze] AL o= Fx Aol = o,

&% (Pesticides) =& AAA Y G v)A 7198 &
o, 59 43ll, +&5 2 BRI $4S LS,
AXF A7 EY(rodent model study)e EUIZ 3 =4
&3 FA% dEzAl A7 A 2" {7104 FF
o =FHASA AR A7t FLEHJG?. 24 o
7104 5l =250 F5 $4E B 9~1049] o
Ho|EAL BANE AR A3, 5 A E BATH,
T3 F710A Z2AY HF =& (n uteroy> EHoMEAl
e, HE s gas 24 AgA4L S (e] 4

T2 F&F EAAA FHHILH, FE/EA EF
AFE £FY %A =EE 7FeAel dth, #7190
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Table 2. Concentrations of Targeted Groups of PCBs in Multiple Media at Several Child Care Centers

Compounds Medium Median all Low-income Low-income Middle-income  Middle-income
centers* range** mean* range** mean*
PCBs*** Indoor air, ng/m’ 15.0 5.71~246 70.4 8.72~258 60.4
Outdoor air, ng/m’ 8.20 7.71~15.5 10.9 6.44~9.42 7.96
?;f;égfﬂ** 0.354 0.143~2.76 1.05 0.072~25.2 7.69
Dust, ppm
(vacuum bag)**** 0.525 0.319~1.99 0.785 0.120~3.15 2.45
Soil, ppm 0.006 0.001~0.016 0.007 0.001~0.009 0.006
Solid food, ppb <0.04 <0.04(4/4) <0.04 <0.04(6/6) <0.04
Liquid food, ppb <0.04 0.04(4/4) <0.04 <0.04(6/6) <0.04

*Mean and median values are calculated using one half the detection limit for those samples for which the targeted compounds were
at concentrations below the LOD of the method. data are shown for four low-income and six middle-income centers.
**The number of samples below the detection limit is shown in parentheses, for example, (3/4) indicates three of the four samples were

at concentrations below the LOD of the method.
*+*PCB = sum of all targeted polychlorinated biphenyls

**#**HVS3 = High Volume Small Surface Sampler; dust sample collected during the 48-h sampling period with the HVS3 surface sam-
pler.;Vacuum bag = vacuum bag sample from cleaning over the previous month using the center’s regular vacuum cleaner.For the
HVS3, n=4 for low-income and n=7 for middle-income centers. for the vacuum bags, n =3 for the low-income and n=4 for the

middle-income centers.

v} A5 (wheeze)st 2 557] 4
< @FEITE T

Polychlorinated biphenyls (PCBs)y= chlorinated hydrocarbons
o] TF=Z 1930 ol WYY, £2718 HAf, &8
F, 7kA], B8 B BARR] 502 tgd Gkl
AEER oY 19700l ARg-o] FAEJTY. PCBsE E
& BHEF AEEH ZZ (biological tissues)¥] f71&2
% AYsH, EY F PCBy7t AEolU FEAUE AE
¥, olF JFor AFF F2 =EHT}H PCBsY 7
S ZEHAE HFA>HE AH £o8 =EHY AL
5% 789 odolst FAF 7Y ofdol =& A
ol don & ujAo] ule} thETH(Table 2)".

AL AN AR - lHA E4o] HAEeH, I
FHLE HJAF, AFHAE, 71983 H, dFolA,
abnormally weak reflexes, &% 417 7| & (greater motor
immaturity), 244 ) ¢ 98, S g 2uks
(less responsive to stimulation), A]ZFQAXF-H, X235,
@717198 2 A E%5H A (poor planning ability)7} L}
BP0 94l F 1839 PCBsell EHAW EA
Al Hold offlolE AW A W2 AsH dAdE
B, 11419] odolg AR Aol e froble] v

271998, #Ht A IQ testoll M e M4 5, a8
oor verbal IQ9} reading comprehension®] WERGTH4),
g =EHX] @2 Jod v 44 HLe FFAS
Z+3 Qdow, Zikshorter gestation period), S84 W
U724, 438N 2 Ad 7Y 4 Eth

PCBs9| #t}gt x&o] HA417 9] ¥WskE &89 ADHD
A Boz|= A % g AHEY 5AHY

)
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Y
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rlo

_}&
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okl orle
jge]

Table 3. Hazardous Chemicals and Health Effects on Children’s
health

Effect Substance
2,4-D(R),Arsenic (T),Atrazine (R),
Benzen (G), Benzo (a) pyrene (G),
Effect Next Dichlorvos (R,D), Formaldehyde(T),
Generation Manganese**, Methylmercury,
enerahio Perflourinatedcompounds (PFOS,PFOA),
Pesticides,Phthalate (T), Trichloroethylene,
Vinylchloride (E), PCBs (E,T)
High Exposure  Benzo(a)pyrene, Manganese, Vinylchloride
Sensibility BisphenolA,Manganese,Nitrate,Phthalate

*R = Reproductive toxicity; T = Teratogenic toxicity; D = Develop-
mental toxicity; E = Embryotoxic
**Manganese is essential nutrition but high exposure causes.
adverse effects.

2471 #FE Ho= Hol ol WRHFHNEHY =&
3} ADHDSS] #d 7bFeAlol FRETe A7 $3u
gl 4] B2,

AA4718 EUEHA AATFES A E 35dT
o] dgow F 1870 A1 AEHEACZRE 2007
Tof 9327(HA 5,5177)9 AAA 71 ARE Sl
old] it 59 YFIVES EUE st BA% A,
AR 7183 B33 AAjeke] AR ElEA] AUk,

Vinyl chloride= DNA9| 3}8H8 W3l op7)sle §4
L4 wolEolt}t, (WHO, IARC)*™ Vinyl chloride PVC
St vidAE At AREE okt AEAkA,
84T 2 AEANLE AT AHEHET UL o
7], ANE71E SEAY Askr A 93] =&5 0

M
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Priority of harmful

- Monitoring of

, ) substance for Identi%ing Harmfu
-Animal Evidence protection Hi Substance
Study on children's health Exposure to (food,

Epidemiolo Sensibility (Confirmation of Children on Environment
gical Study Ch'?df adverse effects on (ﬂ'l’_:‘\?ll:lgh) Lfetc-)
fiaren typical life activi - Life activit
- —» typical life activity) < Con dlt?on - fe acti y
-Basic Study -Atopy -Direction of Policy -Exposure Frequency t,

-Childhood -Priority of
Management

Developmental
Disorder

level(amount) 1
-Exposure Assessment
-Human Monitoring
-Epidemiological Study

Fig. 2. Association with Study of Hazardous Substance related Children’s health.

Table 4. Future Studies of Chemical Risk Effecting Children Health

study of hazardous chemicals effecting children’s health

- Examine the reason and factors that caused congenital kez’th disorder and impairment through conducting toxicological

» [Confirming Congenital Effect on Prenatal] + [Animal Experimental Study | +

(Genetic, Reproductive, Embryotoxic)
[ Retrospective Study of Obstetrics/Gynecology |

- Study of acquired developmental disability (disorder) disezse

» [Identifying adverse effects during developing postnatal] +[ Animal Study|+

[Epidemiological Cohort Study]

scale projects

+ Establish methodology necessary to identify hazardous cxemicals effecting children’s health (Causality)and promote large

» [Long-term Epidemiological Studies| +[ Cooperative Promotion through Collaboration of Regulatory Body |

+[Experts in Several Parts Participation |
» Identifying of hazardous chemical substances level (degree

Y in air, water, soil, food, determining contaminant level in mother
and children’s body, and finding children’s disease by exvironmental factor in the same project.

US.EPAS] 9J3l¥ AYH o eZH s AFESAAM 2H

583 dAo] RIAHUT. ofdol g3 22 PVC

2 Azse F2Y Fdre Wl g 52 5

w29 & Atk o2 AYH, 9, g, 224, 2

,q]_y__u} :41-?_’ ?_]_-LT‘L u:}o:] /\]ﬁrﬂx% Ag/qEMg,_E ol
1

=

3

3

Xo].
g dd 5ol BaHAT. £7, E'_-J vinyl chloride
&3 VA i A8l e A7 FAE ¢
R R
& Aol lojA g - Frobet ofdolE o2l wlE ¢
A

. (C1EF 97k 708 A3k}, Albt
|18 LA ASA
Z antabuse F-AH*

ojgo] A eperE Y] Yt ARYY

A Rl & Bl dF AFF o FA &
Abso] QlojA thest 22 BAFel vehtL Stk &

QEHo2 $98 ATYNE BT NN 22 OB
Aalsle] f golaAnt, Aae FAREOR FH
o 3700 o5 AFHE AR7E BASI T SIst

ojdo] A% FEE A= FasEEZY d¥2 2
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