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Survey on Blood Lead Levels of Preschool Children in Taiwan,
2011

Abstract

Objectives: Recent researches indicated that children’s growth and mental development
might be influenced by lead exposure even at blood lead level as low as less than 10
pg/dL. Meanwhile, there is no evidence to support a threshold for no adverse health
effect of lead exposure. Therefore, further studies are warranted to better understand the
blood lead distribution in the preschool children in Taiwan, as well as the potential
sources of lead exposure in order to effectively prevent lead exposure for preschool
children. Methods: This study utilized a stratified random sampling strategy at the
city/township level to select study areas, in which kindergartens located were invited to
participate in. Totally, 934 children, aged 2-7 years old, from 80 kindergartens over
Taiwan islands were recruited. Results: The geometric mean of blood lead
concentration among these children was 1.86 pg/dL (GSD=1.55). The percentages for
blood lead concentration exceeding 3 pg/dL, 4 ng/dL and 5 pg/dL were 12.6% ~ 3.6%
and 1.8%, respectively. Among the 5 geographical study areas, subjects locating in
off-shore islands had the highest geometric mean of blood lead concentration, 2.59
pg/dL, while those in the northern Taiwan presented the lowest one, 1.53 pg/dL.
Besides, with respect to the study counties, subjects resided in Kinmen County (2.80
pg/dL), Changhua County (2.53 pg/dL) and Lienchiang County (2.51 pg/dL) presented
the highest blood lead levels while those in Taoyuan County (1.28 pg/dL), Hsinchu
County (1.32 pg/dL) and Taipei City (1.49 pug/dL) showed the lowest three. At
fundamental administrative levels, subjects living in towns (2.18 pg/dL) and shiangs
(2.17 pg/dL) tended to have higher geometric mean of blood lead concentrations,
compared to those living in municipal districts (1.57 pg/dL) and cities (1.82 pg/dL). In

the perspective of socioeconomic status, the blood lead concentration was negatively
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correlated to household income and parents’ educational level (p < 0.0001). The
subjects whose fathers worked in the industries of Agriculture, Forestry and Fishery, and
Other Services tended to have higher blood lead levels (> 2.20 pg/dL). Conclusions: It
is recommended to establish a long-term survey system to monitor blood lead level and
set alert value at 4 png/dL to reinforce the infrastructure for environmental lead exposure
prevention for those at high risk. Meanwhile, coordination among the relevant
departments of the Executive Yuan to control the distribution and disposal of
lead-containing products, and improving the status of health disparities and inequalities
of the general people are also recommended to further prevent environmental lead

exposure.
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BERLE B 3T~ PO R M FERSFRREL RO RA TR S (DRE
4?@’%U£%?‘HJ%@‘@530
Xkt L T B2 J“?%W‘ LT Bl riRik o A
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Fr ik Tion ¥ EkR SR T5E 5 1.86 pg/dL(H P % L 1.55) « &)
B 042pug/dL~ % S A =8 093 ug/dL ~ % 25 F ~ =% 1.40 pg/dL ~ ¢ 4 1.84
pg/dL~ % 75 F A =% 243 pg/dL~ % 95 F A =% 3.81 pg/dL~ # % & 15.5 pg/dL
Py A ey BRos ¢ kR EALEY B F2 2R (WHO) 2 k2 10 pg/dL %
PERE B o 2B ZI PR GY AT Ay BRa P AR
A SR AMERER FWAG IR + EFIER S » W (skewed to
right) °

- RBES AT BECHALIRALNZ T P EERQ36 ug/dL)E F B
QA 4 (1.65 pg/dL) ~ E 7L1.65 ng/dL) e B % (1.86 pg/dL)* 34 B 2 7 1 &
XA GARE AT B R ERTR(FEATR) 2T BE 2R
SRRk FEpe i o ok ¢ gk R BTGB (2.23 pg/dL)o < ARBRE S Hp i $(2.34
pg/dL) ~ H i PR ¥ (4o i > 28 A& 7B 133E) (232 ug/dl) ~ B (2.20
ug/dL) ~ F A 2 £(2.03 ug/dL) ~ s £/ 3 ¥(2.01 pg/dL)z A7 5 B % T oy v
R RBE B OTARBE S BRI 2 T a Y Ak AR (1.S5pg/dL) A f B R
RT3 e S I3 2Py BETian ¢ kR 212 png/dL B F B Y Rl
T for 5 5~8 8 ~ (175 pg/dL) s 8~12 F ~(l.62ug/dL)rs + 4 2 T 35w ¢ 4pik
Beoo 78 3 ORAILY 2 T 0n ¢ kR (1.92 ng/dL)M ¥ § YL G g AT
CHRH (70 pg/dL)y G PR A ST B T B R Y AR R TR L AR

RMEILFED T o R REEAMLE] B2 T80 Gk R 259 ng/dL
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B g otz 1.53 pg/dl ~ & $820 1.92 pg/dL £2 K $72 1.95 pg/dL - 42(2.18
ng/dL) ~ #R(2.17 pg/dL) 7 e ke 3 eF 5 B % s ¥ 4k B T 0@ ¥ i F (1,57
ng/dL) ~ # (1.82 pg/dL)s A Fe T B & § = 1 & FAD 5]k F » & RA(2.80 pg/dL) »
5t BE(2.53 pg/dL) ~ 71 BA(2.51 pg/dL) ~ & & %4(2.48 pg/dL)fe b i B4(2.46 pg/dL)
ER2ZFAYT BRI ¢ AR AR F B TR FIRN(.28 pg/dL) ~ A7 B (1.32
ug/dL) ~ & A9 (1.49 pg/dL) ~ f 1= £ 24(1.67 pg/dL) «
8



ki3t 4p B 4 47 (correlation analysis)&g 7 > & ¥ 4L EREFA T BR RS HE g
e bk B T 33 4R B (r= 0.1 > p=0.0017) » & FFT 3290 4o » (=-021) ~ R MK T /2R
(r=-0.26)fr= 37 M2 & (r=-022)R & f 40 B (p '# <0.0001)
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Ad7 o Pl P GE R R R KT AR BT B] s REET 5 o fo ) Bk
¥ Lk} %ﬁ%#ﬁ M (£ Z)o 2 B9 %D dRufoRaeT 300 o r $a ¢ 4R R
EARR X P RN IR R o R ARG ok R R R B
BEBT O ANEBRIeD 82 FREBOTHOL Y AR ES R oS
B BRI ERR P NRBNEARES LN RER AINRE G
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TR EERLE T 0 968 E 995 & BV SK % 52 0 F % fa Bl £.89-94%2 [F o 1t
PIARE B(R ) Flpt > AP MR E ST TE LAEFTH R EFART
WREAPRYTEFIFT BEIHEA B LB HALFAN 20T 25 AF TR
TR e BaApy AR
AW AR R 2 19948 B B eng £ o P 4TIk R L 6.0424
ng/dL(Yang et al., 2002) > 19983 1999# & 2% £ § & ¢ 447 7 T3k R 5 5.5£1.9
ng/dL(Wang et al., 2002) » >t Fdew 23 o @ w kA ¢ - £ & 524 9% 3 (USCDC
2011a)» FJb » A FFAL B L ¢ GRR AR Y E RN PE
WH IR P AERRBAPE AR N AT E I L P AERE o @ A
T EF & 2d & ¢ AR RS P T I9E S 1.86 ng/dL 0 APECT A I B R
BRI TEFIEI L AR L T EEV VIR AT T AL LR
o VR R P BT S12~1TE R B 023 k¢ Ak R M ehig B Kk
B36~4lpgdlz B> {4 - R BT OLFRT AFTEEFHERER
Wi LAkt ER > BB PR E 57198471088 % 1989w 14 chdi 4 £ % o B 4 PR
1987# o p b B #riE (T ¥R o ¥ 4LJE R E R 32 7.48 ng/dL > 2005# > 5 vk
F P gk R TR E1.40 ug/dL(FI % 2 £,2009) o Apdhz T o EF L ¢ 4k R R
W RS s 86 pg/dL 2 4 o i5— FEEP I 45 EEA%1990~2000F & A8 T d F AT W
BRI AR P AT I A EEY LY AER A K
BN ER T s BATH YA S TR AR B PR
o P o AR RS TR Z 0 WF T 29 8 ¢ SRR A TR
TEPN T 2 8RR ERSREEAY S AR KR c N ER
@2 0 20053 2010 FF B d25 24 o ¢ g0k B dF .1.3~1.5 ng/dL = % (USCDC
2010) > ~=x A7 g BIP enE R]E1.86 ng/dL i ds g § — & > Bpom BN R4 R
BRB O CAPELIECAER RO LARBREY R AEBHET A 05
NERORBAPESL D 20 Y 4ER G ERE B
Foho FRFERAERE Y AN A(NHANES) s % &g m > 125K b 24 o
¢4k B & 310 pg/dL et )€ 1976~1980# & & i£87% » + tF T *5 1 1988~1991 &
X e17.8% > 1999~2004# B { T *5 3]1.4% > F]2008& = 0.83% o A PR i
FRIAA R B2 AR R R AR LT RDERET 0 75 021%Q2 1)
BBk ¢ kR B EAEI0pg/dL ¥ AZES ng/dLeF 5 B R diy R
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ﬁ%é%ﬁﬁﬁ@%%%ﬁ’é@%wﬁﬁiia%%a@ﬁ@@ﬁ%n@
o8 L WAy By REZ B REE KRG (X ol T (Ahamed et al., 2008;
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B2E P AR AP BTSRRI B DAk A B T S E/RE s

NS TRy IR RRP S Y S LR R T
B B A BAER T M Gl BEA M (FRB B OTEROT L

%é’*itﬁﬁ*ﬂmﬁkma%#?’» BRI IR B Y A T A o
P RBF FAERT G F A RE - & VT KR g BEAE A
FE DR e blhehy AR S TR T 0 AP M gezgzggga—; 23w ¢ Ak R eh
Fld &R A MK TAAET D REtr C ARIRBRE BREH I FR FE o
TEEFPALE G L RPN E L E ST 2 R Y 5{55)’&&%3’:‘%4} ’
LA S B 3 T % (Health Disparities and Inequalities)h@2 5F © £ B 5 B #1 &
(USCDC)™r i $1i B % T £ 3 A § 4R 2 > dp Ak § S5l =~ 6% ~ &7~ 12

G B AE L FTRBES A VR X PP EET M 3(USCDC2011b) - # ¢ & 3%
ERBETFR L REEFE I 5 ETFS RARFTRE R T ENFF
2 j\g*gzﬂ;‘g,&;% kg o4 TORRCS BRE e Y ok R AT ER
LHERA T E DI G o FIP A K- BB FIE RN 05 4k B DL (F0 RS
BAITEZRER KLY » Fu ks
£ 73 ,}*%%ﬁ;:&rﬁf‘; KT AR F R wgmgw B TR Mz EEA
v BB L o FPt o RYHE B AP A EPEE L s EHES
E%éfé%ﬂ%i%éﬁ%f%“ Ao e LFEF T FRORIEL L LT i

B4t Bk EehE Boe e RPBREE - GlcEP{ Bha B ik ~ ikF

2k B R PRG35 (US CDC 2011b) »

W - MAKF TR 0 TRk Y AR R MERBE e S Y G
B (Bierkens etal. 2011) > ZA=T F 3% » F 4 " 4k R FIE AT W eni@ * (5 ¢ 7 {;{;
B ¢ BT E o A RER o R ML ¢ ARR AR B
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FHEP AL FROB A A gk 406 B P AR R E B BT o 7
AENFEPERFIDL > A @—ﬁ%%ﬁﬁm&%%%&%“oﬁw{&
HRLPIABEFLETRFELS ARG P AFES LR E KGR G D
g Rk e
x$ﬂ - BB HEBEAEEERNRY S FAREEE N R TS FET 2T BY 3R
¥R R AR FIE o R R Y A BERR F R USSR F ) L
BEDBEPN O FHEBUTEEBRF Gldc 2 M3 - ] TET
EERAAMNTREILEERDORRLEF)ZEZERBR - ¥ BAEFEN
FHs AERRF] FrE Red - 2P EBACLFEDRL kg AR
IR o i R EFF AR B 0 R P 4B 421820 ug/dL(USCDC 2011c¢) - i&38
AALERPLFS BRI E R R > S FEHBE 2 L RPET - Bk
ST R ke B TR F 0 R R ETIAR R L P AR F] o Blde o RPN AW
FHEIERGFR G ZEERNANFTHR A T BRI ARARERE
BAFTE Y TR B FAERIRY S Y T EHF ST L
ek R A ?r?@oﬁm@iW&WNm%éﬁiiﬂi%ﬁ$ﬁ%% Jis 2
BEci a2l BhEoa kg ik FUHSHEUDEER BB AR > ¥
& IR G
ENRBA A BEFN O KL G EAEAEE ST AP
B2 enE Bh(Bellinger 2011) o % 7 v 43 7 »cEHER A B X R B 457 2 B T ehie
BoRPFELAGE RS FEREZFREERRPEFNREFES DL FHEE
Bl E 0 A E RFERIER Y %3 2 (NHANES) (USCDC 2011a) » & B2 B2 # £
B % ¥L(French Human Biomonitoring (HBM) Programme) (Fréry etal. 2011) » 2 % 48
R T AN ?ﬁ » dom o~ e S FJ;,,zEti A RTRE Y T g H B g A
BE A r AR o s BieE o %u@%%iﬂa;’@ﬁmT
BlLER? BV PR EFE D DI o P H4ERRE T R E PR PRI
TR AH D TEERBPISRGBRTEN TRy NG L B ABELRE
ek B 4 & % (Scott and Nguyen, 2011) o Fe FF > iz enE B % 507 00 373 & R0
TR ks s GlcEA R PORAE AN A T&ﬁy G T S
TRAH  FRNLSENTR AL E AR MR A RR TREERT T
£t oo AR E %%ﬁﬂ’$%%%ﬂ£%$@ﬁ?ﬂ’%@ﬁﬁ%
B OGRS P ENERIEERGWETLRE S FEDERERP o BTk
Blisi d RERFRBTPM G 2RALT S a2 F ~ k- Bk
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BE il kRS GRENT ) NBRBRRR N E s £t e
2P AT REEELTE M FARBAREFIOE & Ry o
FHL P AERIESNES G BRE R Fd 2 R(WHO)E £ B 5 & (US

CDO¥>v 23 o P 4k R 23" VE R L5 10pug/dL - e ha § & FH i E K3F
SARMFT g ip N R e ¢ R R ] 10 ng/dL e T s N AF S FE G f o

- ORI TR J (Bellinger 2011) » F* 3.4 § B WHER I P T RER
Bk T B AP Bl d w P kR S UEIOpg/dL - A E K %Jﬁﬁ
DHERH I EE N BRI T2 0 ¢ 45 B BRI 5 pg/dL (Igbal et
al.,2008) » % 5 H H o ¥ 5 Ay dp I ASE S B LS 2 ug/dL (Gilbert et al.,
2006) = JBIP W7 5 0 AR LA BB T ? R R < 04 ugldL 3 pgldL
ﬁ&ﬁ$&wé3&hlﬂ%%h)oﬂ&’ﬁﬁﬂﬁwﬁﬁiﬁ%ﬁiﬁﬁ’u
AERPAFTEMEA T AP EER QI P ERESERTEHATAE LS

ug/dL » B 4R35 93.6% 18 &5 23 > B (v 5 R L R AR R4
FRODLIEHG - pFLVT g3 pg/dl: T # i F E(action level) ;o 144t 4p ¥
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