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Bload lead concentrations have decreased dramatically in U3 children
rihe past 4 decades, but teo many children stifi live in housing with
deterinrated fead-hased pamt and are at risk for lear xposure with
resuiling lead-associated cognitive impairment and behavioral problems.
tvidence continues to acerue that commaonly encountered hiond lead
cencentrations, even those below 5 ug/dL (50 ppb), impair cognition; thera
is ng wentified threshold or safe leve of lead in blood. From 2007 to 200,

approximately 2.6% of preschont chiig i

iren in the United 3tates had a blood
lead concentration =5 pg/dl {250 ppb), which represents about 535000
U3 children 1 to § years of age. Fvidence-hased guidance is available for
nanagng increased ivad exposure in chiidren, and rad uting sources of
leait in the environment, inciuding lead in housing, soil, water, and consumer
products, has been shown {o he cost-beneficial. Primary prevention shouid

]

b the focus of policy on childhood lead toxicity.

BYERVIEW ANB INTROBUCTION

Primary preveston, reduang or eiminating the myriad sources afiead in
the environment of children before exposure cecurs, is the most reliable
#uif cost-effective measure to protect children Som lead tanicity, Very
high blood lead concentrations {eg, > 10¢ ug/dL) can cause significant
overt symptoms, such as protracted vonuting and encephalupathy. znd
even death. Low-level lead expesure, even at blood lead concentrations
ug/dLl (50 ppb).1s a causal risk factor for dirinished tnrellactual
by iemic abilities, higher rates of neurobehavioral disorders such as
hypevactivity and attention deficits, and lower birth weight in childran,
No effective treatments ameliorate the permanent developmental effects
of lead toxicity Reducing lead exposuce from residential iead hazards,
industria sources, contaminated foods or water, and other consumer
priduces is an effective way to prevent ar conirol childbood Jeac
expostre. Lead poisoning prevention education directed st ha nd-washing
or dust contro} fails to redure children’s blood lead concentrations.
However, pediatricians and parents should be aware of measures w
reduce the toxic effects of lead on chitdren, nclading the promlga;
of regalations to screen or test older housing units for lead hazards

~
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hafore vocupancy Mnd after major the aliowable content of lead in exposurz, and iron or calcium
nevatinn and abatement; revisien vasidential paiat to 0.06% (600 "1=p"1ernenta='m~ to reduce lead
:dem: tandards reducze spm ) i 2008, it was fowered to absorption.” Unfortunately, studies
wable levels of iead in settled 0.009% (90 ppm}. 34 There have also that evaluated the efficacy of parent

house duss, water, soil, cosmetics, been siguificant reductions in fap educaricn or provision of clearuny
and other consumer products, and water iead concentrations since the squipment to families failed to show
ephanced protectisa for children U% Environmental Protection Agency signuficant reductions in children's
who live in lead-contaminated ( :PA) promulgated the Lead and bisod lsad concentr: tions“‘:‘miiariy,
correnuninas or near lead-emptting sapper Rule.®6 Finally, use of lead calcium and iron supplemantation

industr _sold"_" n canned foods and other have not consistently been ,i‘o wn
consumer products was banned. ftis to be efficaczous in reducing bloud
difficult to accurately apportion the lead concentrations of children®19
SLEPE OF THE PROBLER dacline in blood lead concentrations Collectively, these studies indicate
ey the past 4 decades, blosd lead *o s-gecific sources, but the combined that the f\)Cl':S 0,‘prr_-venti0n should
’ ’ h\, }atlmw r'narly be oo reducing the scurces of

concentrations among US children
have dectined dramaticaily since the
elimination of tead from gasoline,

childhood iead exposures rather
than identifying chiidren who have

. (ol . i he key to preventmg lend toxicity aiready been unduly exposed or
painis, and other consumer prodacts S
PATES, < - F in children is to reduce or eliminate atterupiing to amelicrate the txic

{Fig 1, Table 1). From 1976 to 1980,

nersistent sources of lead exposure effects of {ead exposure.
Hlood lead concentrations among

h

¥
in their environment.

1S children declined more sharply in 2005, the American Academy of
than anticipated after l'i"- phase- Prevention af iow-level lead Pediairics {A/\.r’) racognized that
sut of leaded gasoline.” in 1“7‘4 toxicity has historically focused on biood lead concentrations below
the S Consumer Produt Safety anticipatory guidance, screening 16 pg/di (1&() b} may impair
Coramission ((PSC) restricted children’s bluod for lead after cognition; no threshoid for the
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toxic effects of iead was identx’ﬁed.7
The AAP adopted a blood lead
concentration >10 pg/dL {>100
ppbl as the “level of concern”
3‘ecom=ner‘dﬁd by the Centers for
Disease Controi and Prevention
oy, 'h ch indicated the need for
cdoser medical and public bealth
management.” Extensive and
compelling evidence now indicaies
that lead-associated cognitive deficits
and bahaviorai problems can ocour
at biood lead concentrations helow
g/l (50 ppb). (n 2012, the US

National Toxicology Program of
the Nztional [nstitutes of Health

reported that, after other risk
factors are accounted for, blood
iead concentrations <5 pg/dL (<56
ppbl are strongly associated with

i 2ctual deficits, diminished
academic abilities, attention def
and problem behaviors {Table 2).1

In that same year, the Advisory
Conimittee on Childhood Lead
Foisoming Prevention of the CD{
conciuded that there is no safe level

d exposure and adopted the use
of a roference value of 25 pg/dl (=50
npb) {based on the 97.5th percentile
of blood iead concentrations from

the National Heaith and Nutrition
Evamination Survey [NHANES]} to be
used as a trigger to guide clinical and
public besith interventions.??

3

Low-level elevations in children's
blood fead concentrations, even at
concentrations below 5 ug/dL (50
ppb), can resuit in decremernds in
cogmt:ve functions, as measured
by 1Q scores and acadewmic
performance.’® For a given level
fexposure, lead-associated iQ
aecrements are proportionately
v at the lowest bload lead
concenirattons. The IQ decrement
associated with av increass in bloo
fead concentration from <1 ug/dL
{«<10 ,)ph") to 30 pg/dL (300 ppb)
was 9.2 I( peints, but the decrement
;a..as;m:';ated with an inorease in blaod
fvad concentration from <1 pg/dL
{<10 ppbito 10 pg/dl (100 ppb)
was 5.2 I¢ points.** The population
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TABLE 1 Federai Lead Poisoning Prevention Policies

Paticy or Legislation Year Comment

lead Based Paint Poisoning 1871 First major lead-nased paint legislation; addressed
Prevention Act tead-based paint in federal housing.

Phase OQut Lead in Basoline 1973 US EPA regulated a phase-out of isad in gaseiine.

Ban on Residential Paint 1978 CP3C bannad iead paint in resicential properties.

Safe Drinking Water Act 1986 US £PA banned use of iead pipes and lead soide

pumBing.

Housing and Comnunity 1887 Highlighted the danger to shiidren of lesd-
Developmant Act contaminated dust.

Lead Contamination Contral Act 1588 Authorized ”)C 10 make grants 1o state and.iocal

o&
@
hey

Residential Lead-Based Paint
Hazard Reduction Act, Titte X
Guidehines for the Evaluation and
Contro! of Lead-Based Pa:int

Hazards in Housing
Ban Lead Soider in Foud Sans 1635

1995, 2012

Lead Safe Housing Ruie
Harard Standards for Lead in 2001
P int, Bust ang Sou

Censumer Product Safety 2008
Improvement Act

Lead Renovation, Repair and Paint 2010
Rule

cg,r St se chiidren and to provide for
mara BiS0nRing.
Estab-ash dp ry preventinn of lead poisoning a3
a national strategy.
HUD equh! hed guidetings for evaiuating and
coniroling resideniial lead-basad paint hazards.

FDA amended food additive reguiations to ban lead
soider from food cans.

Reguistion issued by HUD setting forth ne
reguirements for lead-based paini notificati
evaiuation, eng remedistion,

US [PA established a definition of a lead-tased paine
hazard and standards for paint, dust, and soi
chififren’s piay areas.

GPSC lswered the cap on fead in paint frem &
0.0009% and incorparated the Leat-Frae Tov Ao,
setting bmit on lead content in toys.

US EPA required sontractors working o
built before 197810 be

safe guidelings
B

(,_rnf:aa and fvilow fead

YABLE 2 £ifects of Low-Leve!
-xn.,t en, Po:,inat‘.l Srowth, H

Hiood tead Conr‘entratron fvidence { eves

Lead Exnosure on Acad
n".,. and O*m” Heaith Endpoinis

emic and Intelicctual Abibties Puberty, Eidney

<8 ugfdi Suificient
timiteg

<i0 pgrdi Suffigient

Limited
Inadeguate

Beereased academic aghevemang
tower it aoores

shavior problems

Antisgoial benaviors
Delayed puherty
Deereasrd kidncy fenchion in o
Deiayed puberty

Reduseg posinaial growth
Decreased hearing

idern 212 v of age

Hynersenuitivity by Skin orick 1ust
Astimia and aczema
{ardiovascuiar afiects

Kidney function <i2 v of age

o

From the US Department of Hoaith and Ruman Services, National mstitute of Invirgrments! Hoaith Seigrpes, 2010

impact of lead on inteliec
ahilities is substantial. | he
dramatic reductions in biood iead
levels, Jead toxicity accounts for an
estimated total loss of 23 mullion
1Q points among a G-year cobart o
contemporary US children?

-
>

Focusing «fforts oo children whe
Ty

have biood fead concentrations

=5 u;,fd {250 ppb)

ail to preserve the nx

oflcs,t 1} points in U8 chiidren
The prevention paradox refors to
the concept that most disease o
disability occurs in low- to s
risk groups. Children who bave biood
mrations »5 ug/dL {

\

peb) will, on average, expe

fead conce

e
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3 fead-associated 1 deficitof 6.1
paints, an () deficic much lavger

than that of chiidren who have lower
slogd lead concentraticns {Fig 2}
Still, if the focus is only on reducing
exposures for children who have a
blood lead concentration 25 pg/dL
(=50 p*)h:.We wiil fail to preserve
more than 20 million {>80% of
total] of the 23 wmillion 1G points

iost ameong US children with lower
tead exposurs because there ave so
many more children who have low to
ate hloud fead concenirations
{Fig 2}. No therapeutic interventions
currently exist for low blood lead
concentrations; therefore, prevention
ysure is paramoeunt, For these
ons, this statement focuses
reavily on bow pediatricians can help
prevent lead exposure in children.

>
(64

Elevated blood lead concentrations
can resislt in the development of
hehavioral preblems in children,
inctuding inattention, impulsivity,
wparession, and hyperactivity. 038
nia natm'n)l'y re ative study
of 8-t 15-year-old US children,
s h et ait’ found that having
blu(‘u l':dd conceniration >1.3
as associated
witha or atteption-
deficit/hyperactivity disorder
{ADHE). Children with a blood lead
concentration in the lowest tertile
{<0.7 pg/dl, or <7 ppb} exhubited,
on average, 1 symptom of ADHD
whereas childron wath a biood
fead r'fm('r-x‘fmii"r- in the highaest
t ite (»1.3 pg/dL, or 13 ppb}
hibitad 3svn*p-f-rw Some critics
w argiied that these "subile”
chifts i behaviors] svmptoms
are inconseguantal, but this
in the population distrib
ADHD svimptorns led to an increase
in the percentage of children whe

z from 5% to

-

tor
(3¢

13%. Approximaie
ADHD among US
stiributed to lead exposure*

'n"i' #n ha u(’ bt""’)

l hohaviors, including
elinguency, #ad
iors, can resuit irom
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Prevention paradox. The majority of 1Q points
lost due to lead expasure ocour m children who
have low to moderate blood !c,acl levels. Using
the current reference vaiue of 5 ug/dl, we will
protect onty 3.1 mitlion 1) points (about 13% of
the total) Adepted from Beliinger

a vartety of risk factors, but there:
substantial evidence that lead toxicity
is 1 of the major vigk factors for th
development, 161922 Needieman et af'®
found that adolescents whe had
higher bone lead concentrations had
higher sceres for delinguency and
aggression. In a mets-analysis of 16
studies, Marcus et al*? concluded that
yx_asnred via blood
concentrations, was
actor for conduct diserder. In
2 pmsps‘cuvo longtudinagt studies,
Engher childhonod biood lead or
tooth jead concentratices resuited

in higher rates of seif-reperted
dalinguent behaviors and arrests or
convictions 2021 Reyes?®? concluded
thar the reduction in population
mean bicod lead concentrations

wig the majrn' risk factor associated
with the deciine in severe violent
hehaviors ovar the past 3 decades.

Y
i
)
H
i

Limited evidence implicaies lead

exposure ; in ding :
fu 1r‘ft'0n in adolescents at low levels
fexposurat® Using Lw NHANES,
adru ski et ai? found that, among
759 adolescents with a median bloeod
ead concentration of 1.5 pg/dL {15
phi, a doubling of the concentration
ad to a significant reduction in the
gloemeralar (ilteation rate. {His ot
clear whether chronic, low-level fead
exposurs in childhood or adolescence
iz sufficieni to vesu lt in chronic renal
faiiure or whethe : cumutative
effect of 3 varietv of risk factors that

e s

ultimately resuits in the development
of chronic renal failure. Stli, this
study is consistent with others
linking lead exposure with chrone
renal failure in adults.!!

ead can cause spontanecus
abortion, low birth weight, and
reduced growth in children. ina
case-control study of pregnant

women in Mexico City with blood
lead conr_c‘xt“"t.ons that ranged
from 1.3 pg/dL (13 pph} 1o 29
(299 ppb} p"/dL tha odds for
spontaneous aburtion incr eased
by 1.8 for every 5-ug/dL {50-ppb)
increase in maternal blood lead
concentration.?d Early studies that
examined the association of prenaia
lead exposure and low birth weight
ar nreterm birth, measured via
either maternal or cord bleod lead
concentrations, found inconsistent
results. However, in a large cohort
invilving more than 34000 live
births. investigators found that a
S-ug/dL {50-ppb] increase in blood
fead concentrations was associated
with z §1-g decrement in birth
weight.?® The Nativnal Toxicology
Program cm-“iud-ﬂd that matayrnal
biond iead con rations <5 pg/di
(<50 ppb} are a“‘;\)rmrt(, with lower
birth weight.

PREVENTING LEAD TOXIGHY

spite historical reductionsn
children’s blood lead concentrations,
preventing childbood Jead toxcity
remains a major public health
priot 'hy in the United States. Many
children who live in uider, poo;'iy
maintained heusing or ol
housing that undergoes renovation
are at high rist for Jead e ure,
in the NHANE
2“\)/ to 2010, approzimately
6% of preschool children in the

Um ed States had a biood lead
concentration 25 pg/dL {250 ppb).
which represeats about 535 GO0
US5 children 1 to 5 years of age.t*
Children who lived in oider housmg
units experienced an mcreased risk

$ conducted from
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for having a blood .ea-: cncentration
it exXcess '>f Spg/fdi{
of U& children who li ved in no-..s ing
mits hudh before 1950 bad a biood
:d concentration 25 pg/dL (=50
npb). whereas 4.2% of childeen
who lived in housing built between
165G and 1978 had a biood ieas
concentration 25 pg/dLl (250 ppb),
compared with 2.1% of children
who Hived in housing units built after
157857 N > treatments have heen
shown to be effective in ameliorating
the permanent developmeantal
effects of lead toxicity 28 Finaily, the
economiic costs of childhood jead
oxicity are substantial, Despite the
é storiczl re (it ctions in Maod Jead
concentrations, it has been estimated
that the annual cost of childhood iead
exposure i the United States is $50
Bithon.® For every $1 investad t
reduce buad hazards in housing units
socwty wonld benefit by an estimated
17 to $221, a cust-benefit ratio that
is -“mnr.sar'lblf-" with the coat-benafit
ratio for childhood vaccines.

kY
»

.
1
28

The key to preventing lead toxicity
w children is idenification and
elimination of the major sources o
fead exposurs, Primary pravention
of ivad exposure 1s now widely
vecognized as the eptima ,'ateg'y
because of the urf'v‘_rwbk effects
of fow-level Jead toxicity.”1% The
priteary prevention apm‘oac
s with praciices and
policies that tog oftm‘. have refied
cdominantiv on detection of lead
exposure only after children develop
elevated bisod jead concentrations

SGURCED AND VARIARILIYY OF LEAD
EXPUSURE

L.Lau ingestion and ab sorption are

dynamic during the first 2 vears

of life. Blood lead concentrations

of children who live in lead-

contaminated environments typicaily

increase rapidly between 6 and 12
nonths of age, peak between 18 and

;r. months ol age, and then gradually

decrease.’! The peak in children’s

1

3

biood iead concentrations stems from
the canfluence of normal mouthing
behaviors and increasing mehbility 3!
Younger childven alse absorb josd
more efficiently than older children
and aduits>’ Iron deficieacy can also
mcrease the absorption of fead 33

Alarge number of housing units in

:.l:e United States contain =“a-

th :3. m
hou mg units contain fead-hased

naint.3* Lead-based paint is the
maost comimon, highly conceantrated
source of lead exposure for children
wiio live in older bousing.3® Paint
that was used on both the interior
and exterior of housas through
the 1950s contained higher
concerntrations of lead than that of
houses built in later years. 3435 The
iead concentration in paint and ot}
media can be measured by using
held instriment called the
nce {XRF) spectrum
hy chemically analyzing

analyzer o
paint chips.

The US Department of Housing

and Urban Development (HUD)
defines lead-based paint as an

KRF reading 21 pg/om? or 5000
ppin of lead in a paint chip.?® The
presernce of lead-based paintis

not as predictive of childhood iead
EXpOSure asa isad paint hazard, A
ead pax it hazard is defined by the

g sadition that causes
E\F‘J.:U"C 10 lead from contaminated
dusi, lead-cantaminaied soil, or
Eeaz.‘:-contalmnated paint that is
deteriorated, or the presence of
ac-"es“bic {or che "a‘ah}- surfacys,
surfaces ov impact surfaces
uid w-su‘ in adve rs¢ human

5\

Age of the bousingis ar a,- or
determinant of lead paint hazards.
For housing built fmm 1978 to
1998, 2.79% contained one or more
fead paint bazards, wheveas the
prevalence of residential hazards
increased to 11.4% of housing built

from 1960 to 1977, 399 of housing

built from 1940 1o 1959, and 67%,

of housing units built before 19409
Federal regulations for defining a
lead paiot hazard o house dost are
sbsolete. Federal agencies have set
environmental lead staadards to
protect children from having a blood
Jead concentration »10 pg/dl {2100
ppb}, but it is now recognized that
there is no safe level of Jaad exposure
Therefore, because the current
standards for lead in house dust,
water, and suil remain too high to
protect childesn, SV tha percentagn
of housing that contains one of more
Jead paint hazards dascribed above is

an underestimate

Lead-based paintis the major
source of lead, but ingestiens of
lead-contaminated house dust

and residential soil are the major
pathways for exposure {Fig 31,3547
House dust, which can be
contaminated by small particles

of lead -based paint or track-in of
lf-;-ad-coa'atas'mm.ted soil, 1s a majo
pathway of lead exposure for
children wheo live in oider, poorly
maintained houvsing. 5% Ingestions of
lead-contamunated house dust and
sail are also the primary pathways
of exposure for chiddren who bve in
homes that were recently shated or
renovaied 43-45

Sanipding house dust for Jead bazards
involves using a special wipe to
sampe a spacified aves, such as the
fleor, which is readily accessible to
a child. or a window siil or window
trough.3® Windows sre often more
heavily cootaminated thaa floors
because exterior paints often
contained higher concentratans of
lead, and window troughs can act as
roservoies, Sampling hous S
lead is used to screen older housing
unis that may contain bead hazaeds
at the tirae of purchase or rantal
and before sccupancey; 1o conduat
full risk assessment that involves
ettled d
g uruty that failed a lead
een of \r»/}-vrethq;'-=
ead hazard;

it

extensive sampling of
in housi
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Sioii Lead Rapovation  Soil Ingestion Waler Lsami ust Leacd
Contrinution of |oﬂ"' exposure to chiidren’s hinod iead concentrations. Agepted from Lanphear et ai’!

Bt% : -’T-“mm'w Raurces of Lead Exposure

Sauree Comment
i paint used bafore 1978 but especratly Dateriorated paint releases fine fead dust duning home

g 1360
Toys ang furniture r.min.nr *-eforo 'b

"'m"séc nat
Fargntal conypation

Foik remadies

[

wdy from Mexico

Toy jew

renovatien.

fxposures often oocur during prachice in firing ranges.

tead leaches into drinkeng water when the pioes are
sonnacted with tead soider

Oftan in soit near highways and in yard of houses with
axterior fead paint.

Atways check the tabeis.

Aways check. the faheis,

Aute regair. mining, battery manufaciure. pipe ftung

and plumbing, welding, firing range use, ship

puiding, o ing, construction,

and Azarcon, Hispanic traditional medicines,

Ghasard, an Indian folk medicine; and Ba-baw-saw, &

inese herbal remedy, contain leed

fxampies incluce Swad brand Sintoor, 8 cosmetic

roduct used by traditional Hindus; Tirg, an eye
metic from Nigeria.
it tamaring mfy contain load

408

ingre

A chilg died in 2005 alter swallowing 2 metai hear
charm that came with & purchase of shoas made by
Rpehok.

and to condurt clearance testi g
after repair or renovation of pai
surfaces and sfter lead abstement,
verify that the housing unit s safe for

gecupancy {Table 33} %8

s 10

-contaminated znil is an
pmportant seurce of | ntake for
jidran. %4t Lead-contaminated soil
can directly contribute to children’s
nlood iead concentrations via 561l

Lead

£¢

ingzstion and indirectly from soil
rracked indoors on shoes, which
then contaminates house dust
{Fig 3}. Former mine and sineiter
comimunities present a particular
visk to chuldren for the ingestion
of lead-contuminated soil, but lead
in urbar soil alse is often heavily
minated {rom the past use of
sasoline and paints, Othex
sources of lead in soil includ

rad-based exterior
uby renovation o

Soif testing is
1t araas where

3
L%
j%
-+
~
]
-
o
OQ
..,,
c":'

pairt and o
demolition activity.
usualiy parfor

children phy anf‘? the foundation

400 ug ofiead per gram of soif for
play aveas and 3204 ug/g for the
foundation perimeter.?” Children's
biood lead concantrations increase
by approximately 3.8 pg/dL {38 ppb)
for every 1G00-ppm increase in soi
lead concentration.*®

Nater is an important but often
overiooked source of exposure for
children, especiaily for infants who
are formula fed 24047 Water typically
contributes to approximately 20% of
a child’s blood lead concentratians if
the water lead concentration exceeds

5 ppb (Fig 3% The contribusion of
]Laa from water can be much higher
for snpme children, especialiy for
infants who ingest iarge guantities Gf
tap water 39647 Cfy ;!dun whao resiide
in communities with lead service
lines and inadequate anticorresion
control are also at increased risk for
elevated bleod lead concentrations.*8

Phasing out leaded gasoline and
creating stricter national air lead
standards led o large reductions i
the contribution of airborne lead to
children’s blood lead concerntraticas,
5tili, in some communities, such as
thase surroending regional atrports,
airborne lead is an impertant source
of lead axposure. Alrbarms tead s
ingested primarily after it settles in
house dust aad soil where children
piay. Current sources of arberne
lead include jaad battery recycling
nperatsans, piston engine aurcraft,
and incinerators *Y The coptributions
of airborne lead to children’s

bMood lead concentrations are
proport'm'zateiy greater at the Inwer
Jevels of exposure than at bigher
levels*?

Other sources of iead intake for
children have been ldentified, such
as nutritionai supplements and
folk medicines, ceramic dishware,
and cosmetics>®5? {Tabile 3).
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Laad brought into the home from
a worksite by a parent cau alse
Be a major source of exposure
for sorme children.’? Consumer
products such as children’s toys,
hoxes, crayons, acd lipstick

Rew

that are contaminated with lead
bave raceived a great deal of
attention. These products constitute
a smal source of lead intake for
most children, but they can he the
major soures for an individual
chiid. Moreover, because jead
exposure is cumulative and thers
is no apparent threshold for the
adverse sffects of lead exposurs, ail
sources of lead exposure should be
eliminated. it is the raspousibilizy
of the reievant federal agencies,
such a3 the CP3C and the Food and
Drug Adminisiration (FDA), to
nromuigate avd eoforce standards
that wili protect children from lead-
contaminated consumer products

~
<

RESIDENTIAL STANDARDS FOR LEAB N
PAINT, BUST, ARD WATER

Lead in Paint and Dust

Undar s n 403 of Title X, the
Us (..ong' ress 'r-;n"'iatm the EPA to
promuigate residential health-hased
d standards that are designed to
protect childven from lead toxicity 37
Standards are necessary to jdentify
iead hazards before a child is unduly
ezposed and to identify the source of
d exposure for children who have
d concentratioas 25 ug/dl
250 pph}! Unless performed
refuliy, attempis to reduce lead
exposure, such as abatement, repair,
or rengvation, can result in increased
contamination and elevationin a
¢hiidd’s bleod lead concentration 4345
Dust ciearance tests, which invelve
codlecting dust from floors or
windows of a home by using a
iead-{ree material that resembles
a baby wipe, should be conducted
after extensive repair, renovai
or ubhatement of older housing units
1o determine whether the housing
interveniion was sufficient to protect

YABLE 4 Federai Standards for Lead in House Paint, House Dust. Soil, Water, Air and Candy

Souree

Standard

-

. 1.ead-based paint (XRF}
aint containing lead appiied after August 14

viN

a. Figors
h. Interier window sitls
4. Screening test for dust levais (by wip2 sampiing
risk assessment 15 indicsted
a. Ficors
h. Interior window 3iils

4, 2008

festing {{uil risk assessment) for dust lead hazards {hby wipe samdling}

to determine whethe

5. Dust lead ciearance ievels after abatement (by wipe sampling)

a. Floors
b. Interior window siils
. Bare residential soil
3. (hilgren's playground area
h. Yard ether than piay srea
L frinking water systems

=5

=

40 pg/a’
253 ug/f”

Exceeded if lead 15 above this congentralion in > 183% of 2 drinking water 15 opt (0015 rap/i)

system’'s tap water samples
. Gandy likely to he consumed by smaki dren
8. Nationat Ambient Air Quality Standards: btp /fw
stendards/ps/s_pb_ hisiory h

o

WA gov/

4

[tin/rasqs/ 015 ugf

Suher state or jocs! stancard: may vary and the s BLeotivg
Gther state or jocal card: may vary asd the most protog

moeomenes,
-7, agapted from HUD ©
8, from FDA Gusanee for industry. tovendier (665,

chitdren from lead haz
in housing units built before .
Property cwriers are required to

disclose possible presence of lead-

based paint (n properties built before
1978 and are required to provide

the blue pamphiet from the EP4,
HUD, and Consumser Praduct Safety
Comimission titled “Protect Your
Fawily From Lead in Your Home” at
the time of rental or sale.

Most existing lead sta""axds fail to
protect children (T 3 In 3978,
the CPSC set the maximum paint lead
concentratis 630

in at 0.06% (660 ppm).

because there was evidence that
paint could be manufaciured with

-
=y

’s iower level of contamination.®
darly, the EPA’s aciion leved of

b of lead in water, which is

usesd to regulate water systenss in

the United States, is routinely {but

erronecusiy) used as a health-based

standard; it was not intended as a

haalth-based standard, nor dees

it adequately protect children or

nant women from adverse

N
»

L
= ..:
'.3

preg
effects of lead exposure.®?! In 1988,
the HUD established a postabatement

]

ioor dust standard of 200 pg/ft?

because there was evidence
that it was feasible to attain, not
becauss it was demonstrate
be safe or profective. i 200
EPA promuigatedy
standards of 40 ug/ft” for floors
and 250 pug/f? for window sills 7
Unfartunately, these standards,
which failed to protect children from
having a blood lead concentration
>1i0 cw/ﬂl. {>150 pob} when thay
rut promualgated, dictate

iead contamination
“low,” and
‘.38.'20

were §
the fevals of

considarad "normal” or
they provide an illusion of vafe
At afloor standard of 40 pug/fi
current EPA standard for ficors, 50%
of children were estimated
bisod lead CGT-C(”’I‘I- ation >

250 m'u)}; 5%
bioad lead concentration 25 pg/dL
(256 pphi) at & median Roor dust}
fevel of 1.5 ;g/ft'-f {Fig 4}.%2

o
, LI

sanding, or construction
during painiing, repair, renovation,
or abatement of cider housing can
resuli iv lead contamination of 2
child’s environrent, 4143455 In 4
cantrabled study of children with
baseline blood lead concentrations

~
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<22 ug/dl (<220 pab‘ Aschengrau
etal* reportad & 6.5-ug/di (65-pph}

increase in biood iead concentrations

inr childees whose bomeas bhad
undergone paint abatement. Clark

et al* renortad that 6-month-old

infants were 11 times more Eiknly to

havae a 25 pg/dl (350 ppbj} teoreass

in biood iead LO:’!LGI"CI'BLI"]- -.ft

-pamel et 314* repor tﬁa that
r of older housing
was associated with a3 12% higher
mean blood lead concenteation.
These studies indicate that the
ievels of lead-contaminated dust
generated by lead hazard control
work oy Bausing renovaiians can
result in excessive isad cxposure
snd absorgtion for chiddren unlass
there is sufficient cleanup and
clearancs testing after the wotk 13
completed. T.h.: HUD has published
pechnic rel guidelines and regulations
kers involved in lead-hased
ternent or remediation of

TOuLine renovan

oy waor
,).l I A
fousin 439

3
36

{1992, the U3 Congress mandated
the EFA 1o promulgate regulations
to protect children from lead
exposure rasuiting from nnu.,ing
repairs and renovation” In 2011,
the EFA finalized recommendations
ine the Lead Renovation, Repair
snd Fainting Fule 5% Unfortunately,
the EPA fatled to recormunend ihe
validated wipe-zsampling methad for
ciearance testing. {nstead, it uscd an
unvalidated cloth test, which should
aot be confused with the validated
wipe sampling te s‘ ', he white cloth
rest assumes that i dust s vigible
white cloth {ie,t @ "white glove

\

test”], it containg @ lead hazard;
conversely, if there is no visible dust,
it does not cootiio a lead hazard,
Ajthough it would he valuable to have
s gk rest o dentify the presence
of o lead harzard, the white cloth test
s not a validated tonland e not a
refiabie way to quantify the presence
of @ lead bazared.

Lead hazard cootral work can

resuit in sizable reductions in the

1085

. 90
S
B0
[ s
O
E:2
n 2%
w €0
LS
Lo H
- -
g. 60 1 e v
wert B
= : e
("3 ~iC E o W
o .
. oy b -
PR -
o ‘ &
& -
£ It e
] »
L P

~ 4
g 10 /

Pl
I A ST
Y % 10 145 2y 25 el 3 440

Floor Dusst Laad Lovels g/

FIGERE 4
Estimated probabibity of bleod

magnitude of dust jead loading
whan proper procedures are
followed and cieanup and postwork
clearance testing are pevformed. in

1 study, dust lead levels {measured
as micrograms of fead per area}
iramediately after professional
abatement were 8.5 pug/i%, 8.0 pg/0%,
and 21 pg/0? for fleovs, interior
window cills, and window troughs,
respectively, representing reductions
of raore than 80% compared with
preabatement levels.®S In another
study of more thav 2600 housing
units, postabatement dust lead levels
were 12 '1g/ 2, 21 pg/ft%, and 32
ug/ive for Boars, window silis and
window troughs, respectively 3%
These levels were achieved with dust
clearance testing set at 160 ;m/ft:2
or higher, but floor dust jead levels
pelow 5 pg/0? can be achisved by
following a specific protocol In 1
unpublished study of more than 160
housing units buiit before 1978, 1
aroup found that it is possible to
routinely meet foor lead Jevels below
5 pg/f1? after housing rennvations
costing an sverage of $5600

1ad concent r\-tmns; >
by floor dust lead ievel, NHANES, 18832004, G, confidence interval Adapred from Dixon et

5 ug/at for chitdren hving in pre 1878 nousing
al '

(8. Lanphear, MD, MPH, Simon Fraser
University. unpublished data).

Laad in Watsr

The primary soucces of lead in water,
which can be dxsm!ved or particulate,
consist of lead service Hines, lead
solder, and bhrass fit tmg,s that
contain high centrations of lead.”
mbing instalied before 1986,
tha vaar a federal ban was issued
on using lead pipe and lead solder
and a maximum lead content of 8%
ight for brass plumbing waz
tstch‘; wed, 15 mora likely Lo contan
higher concentrations of fead ® Lead
liries that are being replaced,
gre undergoing nahten'mce, orarg
damagad can release particies of
lead that can be ingested.”” Partial
service line yaplacement, whiciis
sometimes performed to minimize
the cost of service line repair by
water autherities, fails to reduce
tead exposure.5” Proper maintenance
and uitimately full replacement of
water seyvics Hinas will be necessary
to elimninate lead intake from warter,
bt it must be performed with
proper precautions. [n the interim,
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water filters that are certified by th
National Sanitation Foundation for
iead removal can effectively reduce
watar fead concentravioes. The
EPA recommends running the cold
water of residential units for up e

2 minutes to flush the lead leached
from: pipes out of the p:umbmg
system, but flushing is useful only in

30 g vits without lead service
-51 in housing units without
ervice lines, and where the
prina ss fittings ur
icad- ,mivre-’j a 5, a 1-minute
flush may be su ;xt depending on
the lengih of p:u. ing: for housing
units with iead service lines, flushing
may /ncrease fead exposare, again
depending on the length of the lead
Y o lines, 586t

v source is bra

Orivkivg fountains in older schools
can be an important source of lead
EXPasure. S Unfortuva tely, there avs
no reguiations for evaluating lead

cemtamination of school drinking

fountains in most states.

Implementation of the Lead and
Copper Rule has significantly re
tap water lead levels. In 1991, the
{iS £PA set an action leveid for lead
inwatar of 15 pg/Loor {15 ppbl®
Cornumiunities in which > 10% of
water sampies taken from various

3;\\ throughout the system exceed

5 ppb are considered to be out of
z:mr:phan(.e and are required by
the BEPA to take action to reducs
inad lovels asing corrosion conirol
methods or replacement of lead
service Huas, The action level (3 used
ag an adinistrative tool o evaluate
communiiv-evel esposure; itispot a
heaith-based standard. The maximum
contaminant lavel goal, the value thr.'-
£7A deamg acceptable for heaith, is 0.

e

Testing Asympiomatic Children for
Fevated RBlood Lead Conventeationg

{nnthe primary care
primary prevention begins with
ation and counseling, deally,
environmental assessments, such

; sereening oider housing units,
gecurs before a child is born 50 that

21

parents can identify and hire trained

warkers o abate epvironmental

iead exposure hazards.?? It s
especially important to conduct an
envirs n'uer-tal assessment for lead

if a famnily resides in a bousing unit

huiit Jeforn 1960 that has undergone

racent rencvation, repair, or painting

or if it is poorly maintained.

Screening guestionnaives frequently
used in the primary care setting fail to
identify children who have elevatec
igod lead concentrations.® hut they
nay be useful as a tool o identify
ead bazards in children whc have a
ooa lead concentration 25 pg/dL
=50 pobd). In addition, pubu( heaith
ge-xc‘es often use other methods
of tavgeting L..i[(.r en who should b
creenad with a bkrjod iead teston the
basis of community and residential
characteristics, such as older housing.
Binod lead surveiliance data can be
uged *o wdentify cities, commumtics,
ov housing units af higher than typical
:1.kf)t lead poiscrung. Technologies
15 mg geagraphic information sysitem-
rased analyses and surveillance
from electronic medical records ar
wportant tools to identify at-risk
children who should have their blosd
iead concentration measured,

o 33' ] U'

:)L’a)

:h

~

{n 1991, the D0 reconumnended
universal bisod lead testing for
alleh lld“e*n."-" in 2005, tha AAP
recommended that states and cities
formulae thatr own least sceaening
recommendations on the basis of local
data because of the wide varistn in
iead exposure.” The AAP, consistent
with the OB, recormmendad universat
screening of children's blood for

fead if they lived in comumnities

with more than 27% of housing buiit
before 1950 or a prevalence of bicod
iead concentrations >10 ug/dLin
chiidren 12 to 36 months ¢id of 12%
or greater,7 126382 Sereaning i5 not
efficient after 36 months of ags unluss
specific high-risk factors are identified;
the likelhood of achild b
blood lead concentration »10 pg/dh
after 36 months of age is low.%® These
recommendations now need to be

iaving 3

updated to conform to with our new
undersianding of lead tosioty. U537

& detailed evaluation aod fullow-up
of children who have biood lead
concentrations <10 ug/dL (<108
is now indicated. Current fedural
regulations for clinical labaratory
testing through the Chinical Laboratory
briprovement Amandments of 13835
pernit an aliowabie laboratury ervor
iv blood lead proficiency testing
programs of 24 pg/dL (=4
for blood lead concentrations €20
g /dl (<200 ppb). Thas range of

ervor can resuit in childvan being
mis Llaasmud and cause additional

anxiety or {faise comfort when dlood
lead concentrations within the margin
of ervow ervansously ave inteypreted
as going up or down. Tha majority
of iaboratories analyzing bisod lead
reference materiais reutinely achieved
taboratory error of £2 pg/dL {#2(
pib) at blood lead concentrations <2
pg/dl (2700 ppb)t7 Changing the
allowable laboratory error to tighter
pr-rf-'"-m':a-‘tcr- requirements, such as

pg/dL (£20 ppix), could decrease

vr-wiasn.wmo*x of children and Jead
to better aliovation of health care

Fesourees,

pph

Lase Management of Children With
# Binod Lead Soncentration af or
&bove Beference Yalue

The AAP is adupting the currant
5pg/dl{z50

gement.}?

ranca valie o

2 Va

ppl) for case mana
The CBO recommended that the
97.5th percentile of binod lead
concentrations derived from the
combination of the 2 most =‘<>t‘9=-t
veles of \ HANES data be used
to wdentify children who have
unacccntabw high exposure and to
set pubiic baaith goals.? The CDC wil}
reconsider the reference value for
chitdren's blocd lead concentrations

avery & years.'s

After confurmatory testing, s
important to monitor children whe
have biood lead conceniras

ions
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AAP Recommendations

on Management of Shildhood Lead Exposure and Poigoning

Leag tevel

Recommendation

Phedd pgial 050440 pob)

b

Cri

EN

v

- Review laboratery resuits with famity. Fo

r reference, the geometric maan blosd lead concentration for US chiltren -8
y 0ig 15 <2 pg/dl (<20 nca) 2 »9 nave a blood iead concentration 26 pp/dl (280 ophl.
Repeat the hisod lead concentration in 6-12 mo if the child s at lugh rek for lead expasure or of rish profile ncreases
Foliow all incai and 3tate lead screening recommendations
for childres initiaily screened before 12 mo of age, consider retesting in 3-8 mo for chilgren at high risk; tead exposure
increase as mobiiity increases
o routing assessment of

may
Pert

23338 rigk factors for ron

hefore :963, ao:i near .oaJwayu, take-home exposuras refated to adult orcupations, and |-.,-~0'*te' L3
28, 304 COORWAreE.

ribed above for biood tead concentrations <5 pg/dl (<60 pph}

test venous blood ie ad concentration within 1-3 mo to veriy that the ead conceniration 1s not rising i i 15 stable
or dacreasing, refe Hh blogd iead concentraiion in 3 mu Refer patient to losai health suthorities if such resources
are avaiinhie. Most states require clevated biood fead concentrations he reported to the state heaith depariment.
tontact the CDC at .‘.’.UO~(,Dl.-h\FO (800-732.4828) or www cdu.gov/nceh/iead or the National Lcad information (,x nter at
§00-424-LEAD {5323} for resources regarding lead pmsoning pravenhion and iceal chulghood fead pmscning preventiorn
programs.

Take & careful environmental mctory to identify petentai sources of expasures. (3ee ¥ atiove) and provide prefiminary
advies about redusing or elimmating exposures Take care to consider sthar children who may be expesed.
frovige nuiritionst counseling refated tu caluium and iron. Encourage the cor riched fouids eg,
ceraals, meats). Facourage famiies 1o s:ign up for the Special Suppiemental Nutri Women, Lyfdmb,
Chiid:

cosmetics, fol

31 of iron-g

y Preogram for

oW
=

an, if eligihie,

_Sereen for iron sufficiency with agequate laboratory testing {(complete biood cell count, ferritin, C-reactive pretein) and

provide treatment per AAP guidelings. Consider starting 8 multivitamin with iron.

Perigrm sieuctured developmuntai screening evaluations at chuld health mawntenance visits, because lead's effect on
geveiopment may mantfest over years

Perform ctops as described shove for biood fead concentrations S 14 pg/dl (50-14C poty).

Confirm the hiond iead concrntration with repeat venous samale withun -4 wi,

Abd mogragny shouid be sonsidered for chiltren who have 2 iistory of pica for paint chips ¢
mouthing beimwors But decontasunasiion may he considered i leaded foregn bodies sre visuslzed on rdmugrs;,
Any treatment of plood tead concentraiions i tins range shoult he provided m consuitation with an expert. Gon
focal pediainic environmenial heaith cpeciaity unit (www pehsu net or 888-347-783%) or lacal or regional Poison |
Conter (www.aapcc org or 889-222-1222) {or guidance

. Foilow guidance for blood lead leved 1844 pg/di (150440 ppb} as histed shove

SConfirm the biood lead concentration with repeat venous lead tevel with:n 48 h
Gonsider hospitalization or chetahion therapy (managed with the assistance of 2n experienced provider). Safety of
care facility w.ufh respect fo 1ead hezards, isolabion of the 123d scurce, family sociat situation. and

stors tng agement. Contac: your regiona! pedialric on

stors that

06 e Poos

childhaes 10ag O\

y Unit Medicai Management of Chaghood fead Expocare and Paisoning (Rt fiwww.arny o oot/ Leary/foot imodic ol momat

=50 ppi). The pedintrician net) (Table 5). Children who have about possible sources of lead intake
ﬁa:‘m the local oy state heslth elevated blood lead concentrations by taking a careful history.
rartinent and raguest an inspection ared to be monitored until
of the clubd’s house to ident:fy and environmental investigations and Case management involves
remediste any km.laza’uh {Tuble 43, remadiation compiers and blood thorough investigation (;g"p()g ntial
on defic fead concentrations decline.}? sources of lead posaning in a child’s

fetary valcium

saviromment, including paint, houss

ake is also important.” A detailed The AAF recognizes that dust, water, anud 50l Case managiment
ription of the d‘ingnf i *nvxronmﬁr‘-f | investigations wiil also mcludes 3 questionnaire and
gnificant i 3 se conducted by local visual inspection for other potantial
s beyond or state health or envirenmental scurces of iwad exposure, including

s i5 poiicy stateme
But au"ri.zm is ;z\«?liobt( inaneat

1o identify sources of antique furniture, toys, ethnic foil
refora cm,d wiio has a remedies, and consiamer products

wer

publi or:af the AAFT and throug weentration 25 pg/dl such as i 1pom\n. fond, cosmietics, and
strae Fnvironmental Heal l hl : 1 any cases, howevar, cermmies. 455 it can inchids Lesting
ty Lnite Web site (www.pehsu. e pediatrician can provide clues deteriorated paint on furniture, such as
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a criby, taking dust samples from child
care settings or a farly member’s
house. and taking soil samples froma
chitd’s play area.

SUMMARY AND RECOMMENDATIONS

Lead toxicity resuits in substantiai,
nopulation-level effects on ch ldre
invediectual aknlities, academic
abilities, problem behaviors, and
sl weight, Pediatricians may be
wali equipped to advocate for more
stringent regulations to reduce
sources i:-f»ead exposure and prevent
chuldhood lead exposure. The AAP
recognizes the importance of a variety

feducational, enforcement, and
environmental actions te reduce the
nunibar of children wha are exposed
iy lead hazards and concur with
recens detaiied recommendations for
pricritization of primary prevention
of lead toxicity.7 168-70 Tha AAP offers
the following recommendations for
povernment as well as peﬂmu slans,

her health care providers, and

ealth ufﬁuals,

o

Recommandations for Government

1. Tha federat government should

expand the resources currently
mfered by the HUE to local
and state governments for lead
pazard control work.

‘al government should

i finavcial and

auniinancial resources and

technical guidance through the

ChRG, t"w EPA and the HUD te

ag tocal public health

S as wr-li as environmenial
i honsmg agencies engaged

in ch)sahsmd lead poisorung

nrevention effores.

The

pa

nrovide hot

iod

S EPA and B
review their prot ocol for
identifying and mitigating
residential lead hazards {eg,

id-based paint, dust, and )
'*nd iead-contaminated wator
from fead service lines ov lead

H
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solder and revise downward the
allowable levels of lead in house
dust, soil, paint, and water te
conform with the recognition
that there are no safe levels of

tead,

The federal government should
resume and expand its vital

sle in providing federal pubdic
health leadership in childhoed
iead poisoning preveniion work
through the CDC. Aliocation of
adiditional resources would be
necessary to accomplish this goal.

The Centers for Medicare &
Medicaid Services, which is
responsible for regulating
clinical laboratory temmg
through the Clinical Laboratory
Improvement Amendments of
1988.59 should expaditiously
revige current regulations
for allowable taboratary
error permitied in blood lead
proficiency tasting programs
from =4 pg/dl (£40 ppb) to 22
pg/dl (220 ppb) for blood lead
concentrations <20 pg/dL {<200
rpb).17 In the fiture, when
fcasi")le aliowable laboratory
rriov permitted in blood lead
;..-mfv iency testing programs
should be reduced even more,
to +1 pg/dl {£10 ppb) for blood
concentrations 520 pg/dl

ina
(<200 prb

The federal governmen

should continue to conduct the
NHANES and provide vational
data on trends in bleod lead
concentrations. Thesa newer
data should be usad by the
CDC to periodical l,uo PTLJ:‘(L

gu:rje c:mtca! snd _r:ubnc ‘wath
interventions.

The federal government shouid
continue to regulariy survey
children and adolas = in the
NHANES for ADBD and conduct
disorder hy using validated
diggnosiic surveys from the

10

11,

Diagnostic and Statistical Manua!
of Mental Disorders, Fifth Edition
to examine the association of
fower bluod lead concentrations
with these conditions.

Local or state 'Jovernmemzs, in
consuitation with pediatnciang,
should develop policies

and regulations requinng

the remediation of iead-
contaminated housing and
child care facilities, including

the elirsination of lead hazar d::
during transfor of rental units
or reaovation or demoiiton of
older housing

iocal goveraments
analyze, and

State and
shouid collect,

pablish blood lead test results
performed in their mmdnum«

3

and shouid regutarh
reports of age of housing and
other ask factors {or ¢hil
having biood lead concentrations
25 ug/di {250 pphi These
reports should be readily
available to pediatociang, haait
care providers, and the public.

Federal, state, and locad

FESOUECE
evaluations at J case
managament of childron who
have blood lead concentra
=5 pg /ol (250 ppb), in
comunction with the chadd’s
srimary care provider,

3

State snd loca

shouid take s

that wate

do not exceed water lead
i

concentrazioss of 1 pph.

fpovermiments
teps to en
-unrazras in el

fesummendations for Pedistrisians,
Koalth Care Providers, and Pablic
Health Officials

1.

Pediatricians are in a unic
posizian to work with public

health officials te conduct surveys
of blacd lead concenteations
among a randomly selected,
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fes

s

#”

o

resentative sample of children

it states o commumties at
:*em.h.r intervals to identify trends
i bioad lead concentrations.
These periodic surveys are

spectally hnpartant for chuldren
whao Hve in highly contanminate
conriunises, such as smeiter
comicunities or regions with g
historicaliy high prevalence of
lead exposure.

Pediatewians, heath care
aroviders, and public health
oificusls should rovtinely
recominend mdividual
nineatal assessments of
alder housing, ¥ particufarly
ifa hm Hy vesides in a housing

t built before 1260 that has
U sery:-m recent rengvation,
repair. or painting or that has
13 ;)-:_mré)-' maintained

envire

. Pediairicians and public health

oificizals should advecate fur the
protauigation and enforcement
£ sirict legal standareds based
on empirical data that regulate
allowabde levels of lead in air,
house dust, and
srodicts These
stundards shwid address the
major sources of lead expasure,
including in rial eraissions.
fead paintin older housing, lead:
contarunated soil, water service
lines, and consumer produdts,

waler, 5601,

CONsSUINer

‘«
austy

of z'epo:

hoiise ¢ s5il, paint, and watsy
¥ ..hw' shouid ha able to refer

famitfies to a pediatrician, health

care provider, or spacialist who is

tools
(VDR 1

familior with these

Peduatecians, women's e it:"
care providers, ang pa*l

sy showdd be fa;ml:a:

1 federal, state, local, and
;Z":'nf"‘,‘,u nai recemmendations
ov requiremantis for screening
childrer aod pregnant women for
tead poisening 140809

Downioaded from www appubications.org

6

2

Pediatricians angd othey

vhmary cars providers
shouid test asymptomatic
children for elevated bioad
lead concentrations according
to federal, local, and
rr'qmrnn*c:*. 5. Immigrant, refugee,
andd internationally adopted
children alse should be tested
for blond iead concentrations
when they arrive in the United
& of their incraased
risk.7t72 Blood lead tests do not
need 1o be du ;:me:ated_. hut the
pediatrician or other primary care
wovider s}mu d attempi to verify
that screen s performed
eisewhere ;1.)-*= d Mex mine the
result befure testing is deferved
during the offics visin

stata

Pediatricians and other primary
care health providers should
copduct targated screecing of
children for elevated blood lead
concentrations if they are 12

to 24 months of age and live in

ies or census block
groups with >15% of housing built
before 1960 oy 1 prevalence of

s Blood lead concentrations
>bpﬂ’--t.( >50 pob) of 25%.

L

cermnini

Pediatricians and other primary
care providers should test
children for elevate: o lead

concentrations if they live in ov
visit a home or chidd cars facility
with an identified lead hazard or a
home built before 1960 that is in
pour repfrr or was renpovated in
the pasi 6 umhs 712

iatncians and primary cave
providers should work with
their fedaral, state, and ocal
governments to «nsure thata
comprehensve environmental
inspection is conducted in the
housing units of childres whe have
bleod lead concentrations 25 ug/
dl {250 ppb) and that they receive
appropiisie case management.
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