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Executive Summary 
 

A Targeted Approach to Blood Lead Screening in Children, Washington State 
2015 Expert Panel Recommendations 

 
Prepared by Washington State Department of Health, Division of Environmental Public Health, 
Office of Environmental Public Health Sciences, Environmental Epidemiology Section; Childhood 
Lead Poisoning Prevention Program. 

The Centers for Disease Control and Prevention encourages each state to develop their own 
screening guidelines based on state-specific data. This document summarizes the justifications, 
clinical recommendations, and tools for a more targeted approach to childhood blood lead 
screening in children in Washington State.  

An Expert Panel consisting of public health and clinical practitioners, academia, health plans, 
state agencies, and lead poisoning prevention advocates was convened and chaired by the 
Washington State Health Officer.  The Expert Panel reviewed current practice, state specific 
data, current research on risk factors, and national best practices to identify strategies for 
targeting screening of children at increased risk of exposure to lead.  

The Expert Panel acknowledges that primary prevention (i.e., reducing environmental lead 
exposures from soil, dust, paint and other sources before children become exposed to these 
hazards) is the only practical approach to preventing elevated blood lead levels. The 
recommendations put forth in this document are clinical guidelines to assist health care 
providers in targeting their blood lead testing for children at increased risk for lead exposure. 
This document includes supporting evidence, a one-page clinical algorithm, a list of risk factors 
to consider, and a link to an interactive mapping tool for identifying communities by census 
tract that are at higher risk of lead exposure. Additionally, this document includes reporting 
requirements, clinical guidance on the medical management of children with elevated blood 
lead levels, and recommendations and resources for public health management and response 
to children with elevated blood lead levels. 

 

For more information, please contact: 

Elisabeth Long, MPH  
Childhood Lead Poisoning Surveillance Epidemiologist 
Washington State Department of Health  
Elisabeth.Long@doh.wa.gov 
(360) 236-3336  
November 2015 
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Introduction 

In 1997, the Centers for Disease Control and Prevention (CDC) withdrew their former 

recommendation of universal childhood lead screening and encouraged each state to develop 

their own screening guidelines based on state-specific data. In response to this 

recommendation, the Department of Health (DOH) convened an Expert Panel in 1999 which 

concluded “healthcare providers should use clinical judgment to identify children who should 

be tested.” The panel did not recommend universal screening or the use of a risk factor 

questionnaire. A second Expert Panel was convened in 2008 to review and revise the 

department’s existing guidelines related to lead exposure in children.  This panel recommended 

that the department “adopt and modify a risk factor questionnaire and make it available to 

physicians and other healthcare providers.”   

In March 2015, the Department of Health convened a third Expert Panel to develop targeted 

childhood lead screening recommendations for clinicians in Washington State. The Expert Panel 

was comprised of representatives from DOH, Department of Ecology, Health Care Authority, 

Department of Commerce, University of Washington-Pediatric Environmental Health Specialty 

Unit, health care providers, and local public health jurisdictions. The methods used to develop 

these targeted lead screening recommendations included reviewing the national literature to 

identify risk factors for lead poisoning, analyzing and interpreting lead testing data from the 

DOH Childhood Lead Program, reviewing strategies used in other states, and exploring the use 

of various tools including a Lead Exposure Risk Index model and risk factor questionnaires. The 

Expert Panel also developed public health recommendations for follow-up of children with 

elevated blood lead levels. 

Effects of Lead on Child Health 

Lead is a heavy metal that occurs naturally in the earth’s crust and is also found throughout the 

manmade world. All people can be affected by lead, but young children and pregnant women 

are the most vulnerable. Lead has negative impacts on nearly every system of the human body, 

particularly the nervous (brain), renal (kidney), and hematologic (blood) systems. 
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Neurodevelopmental effects occur at low levels. At levels below 10 μg/dL, there is a strong 

inverse relationship between blood lead level and IQ. Other observed effects include decreased 

learning ability and attention span, lower school test scores, and reduced fine motor skills. 

Increased dropout rates, aggressiveness, and delinquency have been associated with lead 

toxicity in some studies. At high levels, lead can cause problems like anemia, high blood 

pressure, seizures, and death. There is no known safe level of lead exposure for children.1 

Lead’s toxicity primarily stems from its ability to mimic calcium and zinc thus interfering in 

virtually every organ system in the body.2 Our understanding of adverse effects of lead 

continues to evolve and is best reflected in the incremental lowering of CDC’s reference value, 

the level requiring intervention. As of today, a safe blood lead level has not been identified. The 

latest CDC reference level of 5 μg/dL is based on the 97.5th percentile of the National Health 

and Nutrition Examination Survey’s (NHANES) blood lead distribution in children. It represents a 

level based on the U.S. population of children 1-5 years of age who are in the highest 2.5% of 

children when tested for lead in their blood.3 This level is not considered a safe threshold; 

instead it is meant to be a reference level to trigger public health action. 

Health effects of lead range from sub-clinical effects at the lowest exposure levels to fatal lead 

encephalopathy after extreme exposure.  Acute high dose exposure can lead to symptomatic 

poisoning often characterized by constipation, fatigue, anemia and neurological disorders. Even 

though acute high dose exposures still occur in the U.S., these exposures are now rare.  

For the low-level lead exposures now observed in the U.S., the most important sub-clinical 

effect is on the central nervous system and is widely studied using IQ tests. It is estimated that 

for preschoolers with blood lead levels between 10–20 μg/dL, each 1 μg/dL rise in blood lead 

level is associated with a lower IQ of up to 1 point. Recent evidence suggests that this 

relationship is steeper at blood lead levels below 10 μg/dL.4,5  In an international pooled data 

analysis on 1,333 children from seven population based cohort studies, authors found that lead 

associated IQ decline was significantly greater in populations with a maximum blood level of 7.5 

μg/dL than that of children whose lead level was above 7.5 μg/dL. These neurological deficits 

are irreversible and persist in young adulthood, independent of later changes in blood lead 
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levels. An 11-year follow-up study of children with elevated blood lead levels in childhood 

found that their impaired neurobehavioral function persisted in young adulthood, which 

manifested in the form of higher risk of dropping out of school, lower test scores, and increased 

absenteeism.6 Additionally, a study following children with elevated blood lead levels into 

adulthood showed that blood lead levels were associated with higher rates of total arrests and/ 

or arrests for offences involving violence.7 

The primary target organ of non-neurodevelopmental effects of lead in children is the kidney.  

Lead interferes with activation of vitamin D and increases the risk of children developing 

hypertension in adulthood.8 In addition, lead also interferes with the heme biosynthetic 

pathway at blood lead levels higher than 18 mcg/dL.9 

Lead exposure in pregnancy 

Maternal lead exposure is also a substantial source of in utero lead exposure for children. 

Evidence from several prospective cohort studies indicates that even at maternal blood lead 

levels below 10 μg/dL, prenatal exposure is inversely related to fetal growth and 

neurodevelopment.10 These adverse effects are most pronounced in the first trimester. 

Continuous monitoring of maternal and fetal blood lead levels in 146 pregnant women with 

blood lead levels lower than 10 μg/dL, revealed that an increase in maternal blood lead level by 

one standard deviation in the first trimester was associated with a 3.5 point reduction in the 

child’s mental development index score at 24 months of age.11  

In addition to environmental exposures during pregnancy, children are also susceptible to lead 

stored in the mother’s body. Adults with chronic exposure to lead store 95% of their total lead 

body burden in the skeleton. After chronic exposure, elimination of lead from the body is very 

slow with a half-life of 25-30 years.12 This skeletal reserve serves as an endogenous source of 

lead and is mobilized in events of physiological stress like pregnancy and lactation resulting in 

pre-and post-natal exposure for the infant even in the absence of environmental lead sources.13  
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Risk Factors for Lead Exposure  

Phasing out of leaded gasoline and lead-based paint in the 1970s has led to a dramatic decline 

in blood lead levels.  

Figure 1.Decline in average blood lead levels in US children and in total lead used in gasoline 

for years 1974-1992. Image: Michigan Network for Children’s Environmental Health. 

 
Legacy lead paint and dust remain primary sources of lead exposure in the U.S.14  However; 

more than 30% of elevated blood lead levels do not have a lead paint source. These non-paint 

sources remain insufficiently characterized including but not limited to ethnic remedies and 

goods, consumer products (imported children’s toys and jewelry), and imported ceramics. This 

section presents environmental and host risk factors for elevated childhood blood lead levels.  

Environmental Risk Factors 

Age of Housing 

Even though lead-based paint was banned in 1978, as of 2000, 38 million households in the U.S. 

still had lead-based paint and 24 million households had significant lead-based paint hazards.15  
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Children living in houses with lead-based paint can attain blood lead levels as high as 20 μg/dL 

even without frequently engaging in pica.16 A 2002 study of 34,798 children found a dose-

response relationship between the age of housing (by decade built) and elevated blood lead 

levels.17 Notably, for a given housing age, lesser-valued houses were associated with higher 

blood lead levels suggesting that lesser valued houses had more likelihood of deteriorating 

paint. Lead dust from chipping paint and home renovations that settles into household soil 

presents additional risk of childhood exposure. In fact, renovation of older houses is 

significantly associated with increased childhood blood lead levels in the household.18  

According to a DOH analysis performed in 2009, the proportion of children with blood lead 

levels at or above 5 µg/dL declined steadily as age of housing decreased.  

At the present time, housing age, as an indication of potential residential lead hazards, is the 

most established risk factor for lead poisoning. Washington State ranks 17th in the nation in 

number of homes built prior to 1950 and in number of pre-1978 homes.19 Residential lead 

hazards include chipping, peeling, and cracking paint, interior settled dust, contaminated soils, 

and the activities of remodeling and repainting buildings built prior to 1978. 

 
Table 1. Estimated number of housing units with lead hazards by housing age.  Source: 

Washington State Department of Ecology Lead Chemical Action Plan, 2009. 

 

Age of 
Housing  

Lead-Based 
Paint 

Lead 
Hazards20 

Housing Units in 
Washington State 

# Housing Units in 
Washington State 
with Lead Hazards 

All Housing 40% 25% 2,451,075 472,035 

Pre-1940 87% 68% 307,078 208,813 

1940-1959 69% 43% 414,555 178,259 

1960-1977 24% 8% 661,598 52,928 
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Parental Occupation 

Children of workers in lead-related industries have a higher risk of lead absorption, primarily 

due to inadequate use of protective equipment and taking work clothes home resulting in 

elevated lead dust levels at the household that could be potentially inhaled and ingested by 

children.21,22 According to the Occupational Safety and Health Administration (OSHA) 

approximately 1,642,000 workers in the U.S. are exposed to lead in several industries including 

construction, manufacturing, transportation and remediation.23  Jobs or hobbies that may 

involve working with lead or being exposed to dust or fumes from lead include: construction 

(particularly remodeling or renovating); painting, indoor target practice or bullet making; 

mining, smelting or battery recycling; soldering and welding work; stained glass work; and 

making fishing weights. 

Use of Imported Goods Containing Lead 

Some other sources of lead exposure include imported goods like ceramic pottery with lead 

glazing used for food consumption, foreign cosmetics and foods contaminated with lead and 

traditional folk medical remedies. For example, laboratory analysis of kajal, a traditional eye-

cosmetic from Afghanistan, revealed a lead content of 54% and was association with elevated 

blood lead levels in refugee children residing in New Mexico.24 Similarly, many traditional 

remedies can have high lead content. Greta and Azarcon (also known as alarcon, coral, luiga, 

maria luisa, or rueda) are Hispanic traditional medicines taken for an upset stomach (empacho), 

constipation, diarrhea, and vomiting. They are also used on teething babies. Greta and Azarcon 

are both fine orange powders with lead content as high as 90%. Ghasard, an Indian folk 

medicine, has also been found to contain lead. It is a brown powder used as a tonic. Ba-baw-san 

is a Chinese herbal remedy that can also contains lead. It is used to treat colic pain or to pacify 

young children. Some cosmetics such as Kohl, Kajal, Surma and Sindoor may also contain lead.  

Lead has been found in some consumer candies imported from Mexico. Certain candy 

ingredients such as chili powder and tamarind may be a source of lead exposure. Lead 

sometimes gets into the candy when processes such as drying, storing, and grinding the 

ingredients are done improperly. Also, lead has been found in the wrappers of some imported 
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candies. The ink of these plastic or paper wrappers may contain lead that leaches into the 

candy. 

Host Risk Factors 

In addition to the environmental risk factors presented above, several host risk factors have 

been shown to be associated with elevated blood lead levels. Since 1976, blood lead data from 

the National Health and Nutrition Examination Surveys (NHANES) have been used to 

characterize children’s blood lead levels. The most recent analysis performed by CDC concluded 

that despite progress in reducing overall blood lead levels in the 1-5 year age groups, difference 

between the geometric mean blood lead levels of different racial/ethnic and income groups still 

persist. The analysis concluded that children at highest risk are non-Hispanic Black, live in 

housing built before 1950, and are from poor families.25, 26  

Age  

Young children 6 – 36 months of age are especially susceptible to lead exposure because of 

their higher metabolism relative to body weight, ongoing neurological development, poor 

hygiene status, and lack of control over their environment.27  Blood lead levels are known to 

peak around two years (24 months) of age. Children under 3 years (36 months) of age expose 

themselves to lead more readily by spending time on the floor and exhibiting hand to mouth 

behavior which increases dust and soil intake. 

Race and Ethnicity  

Within the 1-5 years age group, blood lead levels are associated with race and ethnicity.28 Even 

though the gap is narrowing with time, Black non-Hispanic children have disproportionately 

higher blood lead levels. Among children aged 1‒2 years participating in the National Health 

and Nutrition Examination Study (NHANES)29 in 2007‒2010, 7.7% (CI 4.0‒12.4) non-Hispanic 

Black children had blood lead levels 5 µg/dL or higher compared to 1.6% (CI 0.7‒3.0) Mexican 

American and 3.2% (CI 1.2‒6.0) non-Hispanic, White children.  
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Poverty 

Low income children are at particular risk for lead exposure.30 According to the analysis of 

recent NHANES data among children aged 1-2 years, differences in the prevalence of blood lead 

levels ≥5 µg/dL were observed by poverty levels; 6.0% of children living in a household with a 

poverty-to-income ratio of <1.3 had blood lead levels ≥5 µg/dL, compared to 0.5% of children 

living in a household with a poverty-to-income ratio of ≥1.3.31  

Table 2. Number and percentage of children 1-2 years with blood lead levels ≥5 µg/dL, by 

poverty.  Source: National Health and Nutrition Examination Survey, US 1999-2010. 

Income-to-poverty 
ratio* 

Number % (95% CI) 

<1.3 430 6.0 (3.7-8.9) 

≥1.3 309 0.5 (0.1-1.2) 

*Income-to-poverty ratios represent the ratio of family or unrelated individual income to their 

appropriate poverty threshold. Source: US Census Bureau. Current population survey [CPS] – definitions. 

Washington, DC: US Census Bureau 2014.   http://www.census.gov/cps/about/cpsdef.html 

Immigrant and Refugee Status 

In addition to the mentioned environmental factors, foreign birth is also a known risk factor for 

elevated blood lead levels in children.32 A matched case-control study of 203 pairs of New York 

City children revealed that the blood lead levels were strongly associated both with foreign 

birthplace and recent immigration. Many migrant children are exposed to lead in their native 

countries and their blood lead levels may rise after coming to the U.S. due to lead 

contamination in their new environment or use of imported goods.  

Refugee children originating in all regions of the world, especially those from resource-poor 

countries are at risk of having elevated blood lead levels upon arrival to the United States.33 In 

areas of the world where many refugees originate, potential lead exposures include lead-

containing gasoline combustion, industrial emissions, ammunition manufacturing and use, 

burning of fossil fuels and waste, and lead-containing traditional remedies, foods, ceramics, and 
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utensils. Malnourished children may be at increased risk for lead poisoning, likely through 

increased intestinal lead absorption mediated by micronutrient deficiencies. Poor nutritional 

status of children can also lead to higher lead uptake through increased absorption from the 

gastrointestinal tract.34  The best-studied micronutrient deficiency related to lead levels is iron 

deficiency. Iron-deficient children are at increased risk for developing lead poisoning. 

Deficiencies in calcium and zinc may also increase a child’s risk.35 

Lead Testing Data from Washington State  

The Department of Health has been conducting lead surveillance since 1993 and continues to 

receive, record, and analyze blood lead results reported as a requirement of the Washington 

State notifiable condition rule (WAC 246-101). While the number of blood lead tests has 

increased in Washington State over the past decade, the proportion of children screened in 

Washington State remained well below the national average (Table 3). Table 3 compares 

Washington State data to U.S. data using the CDC definition of a confirmed case; defined as a 

venous test or two elevated capillary tests performed within 12 weeks of each other that are ≥5 

µg/dL. 

Table 3: Estimated proportion of children under 6 years old screened for lead and proportion 

of confirmed blood lead results > 5µg /dL in Washington State and the United States. Source: 

CDC National Lead Poisoning Surveillance Data (1997-2013).  

Year 
Estimated % of 
WA children 
screened 

Estimated % of 
US children 
screened 

Proportion of 
WA tests ≥10 
µg/dL 

Proportion 
of US tests 
≥10  µg/dL 

Proportion 
of WA tests 
≥5 µg/dL 

Proportion 
of US tests 
≥5  µg/dL 

2007 1.3% 15.9% 0.48% 0.94% * * 

2008 2.4% 17.1% 0.31% 0.72% * * 

2009 3.0% 17.2% 0.28% 0.61% * * 

2010 3.5% 16.7% 0.23% 0.60% 3.02% 6.64% 

2011 3.1% 15.2% 0.15% 0.56% 2.40% 5.81% 

2012 3.4% 10.5% 0.10% 0.62% 2.60% 5.42% 

*Prior to 2010 tests ≤10.0 µg/dL were not considered elevated 
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Screening rates vary by county from 0% in Garfield to 25% in Adams County. Figure 2 shows 

that the variability in screening rates does not seem to correlate with risk from an older housing 

stock and greater likelihood of lead risks in homes.  

Figure 2. Proportion of pre-1950 housing and 2012 screening rates by county, Washington 

State vs. U.S. average. Sources: U.S. Census Bureau, American Community Survey (ACS), 2014 

and DOH Lead Registry. 

 

Washington State’s Childhood Blood Lead Prevention Program has been under resource 

constraints that limit the ability to enter non-elevated tests into the database in a timely 

matter.  Figure 3 shows that the total test numbers are not available after 2012. 

 

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

U
ni

te
d 

St
at

es
Ad

am
s

G
ra

nt
W

hi
tm

an
Fe

rr
y

Co
w

lit
z

O
ka

no
ga

n
W

al
la

 W
al

la
Ya

ki
m

a
Ki

tt
ita

s
Ch

el
an

G
ra

ys
 H

ar
bo

r
Ki

ng
Fr

an
kl

in
Be

nt
on

Pi
er

ce
St

ev
en

s
Sk

ag
it

Cl
ar

k
Sp

ok
an

e
Je

ffe
rs

on
Le

w
is

Ki
ts

ap
Sn

oh
om

ish
W

ha
tc

om
Cl

al
la

m
Pa

ci
fic

Pe
nd

 O
re

ill
e

Th
ur

st
on

Kl
ic

ki
ta

t
W

ah
ki

ak
um

Do
ug

la
s

Sa
n 

Ju
an

Is
la

nd
As

ot
in

M
as

on
G

ar
fie

ld
Co

lu
m

bi
a

Li
nc

ol
n

Sk
am

an
ia

Proportion of Pre-1950 Housing Screening Rates

Targeted Approach to Lead Screening Page 14 
 



Figure 3. Childhood lead screening tests and elevated results in children <6 years old in 

Washington State, 2008-2014. Source: DOH Lead Registry. 

 

Childhood blood lead surveillance data collected by the Department of Health (DOH) have 

several limitations.  First, healthcare providers in Washington State often do not either perform 

confirmatory testing or report confirmatory test results after identifying a child with an 

elevated capillary result. Therefore, DOH includes all elevated results in data summaries which 

would include probable and false positive tests. The type of blood draw is important for 

interpreting a blood lead test result; however draw type data is missing for approximately 45% 

of tests. In addition, data collected by DOH represent a non-random sample of 3‒4% of children 

in the state. Having the child’s address is important for understanding likely exposure; however 

addresses are only available for approximately 60% of the children screened.  Other 

demographics such as insurance status and race/ethnicity are also rarely reported. 

Approximately 2000-3000 new refugees arrive in Washington State annually.  Starting July 1 

2013, DOH implemented universal screening among refugees entering Washington State.  

Many of the refugees that resettle to Washington State come from countries such as 
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Afghanistan, Iraq, and Burma; all countries that still use leaded gasoline and may pose a risk to 

exposure. When comparing the crude rates of elevated blood lead levels (≥5 µg/dL) between 

refugees and non-refugees aged 0-16 years, for the time period July 1, 2012 – December 31, 

2012, refugees had a rate of 16.7% compared to 3.4% for non-refugee children (DOH Lead 

Registry). 

Figure 4. Proportion of elevated blood lead tests by country of origin for refugee children 

aged 6 months – 16 years, screened July 1, 2013 – December 31, 2014 in Washington State. 

Sources: DOH Lead Registry and DOH Refugee Health Program. 

 

Risk of Elevated Blood Lead Levels in Washington State and the United 
States 

The prevalence of elevated blood lead levels has decreased dramatically in the United States 

and Washington State since the 1970’s.  Some data suggest the risk of childhood lead exposure 

in Washington State may be lower than the risk of lead exposure in other states. In 1999, DOH 

conducted a statewide survey that estimated 0.9% (95% CI 0.3‒2.7) of 1- to 2- year old children 

in Washington State had blood lead levels of 10 μg/dL or higher.  During the same time period, 

the national prevalence estimate among 1- to 5- year olds participating in the National Health 

and Nutrition Examination Survey was 2.2%. Since 1999, the proportion of elevated blood lead 

levels in Washington State has remained lower than the proportion elevated in the U.S. as a 
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whole.  From 1999 to 2012, the proportion of blood lead levels >10 μg/dL decreased from 0.9% 

to 0.1% in Washington State compared to 5.0% to 0.6% in the US.36   

In addition, a study performed by the Department of Housing and Urban Development between 

1998 and 2000 showed that the prevalence of lead hazards in housing in the Northeast and 

Midwest was approximately double the prevalence of lead hazards in homes in the South and 

West.37 In contrast, a study performed in Multnomah County, Oregon in 2001 showed that 71% 

of homes built prior to 1930 had lead dust levels above the federal standard which was similar 

to the results found in Rochester, NY in 1996.38    

Recommendations for Lead Screening in Children, Washington State 

The Centers for Disease Control and Prevention (CDC)  and the Department of Health concur 

with the Advisory Committee on Childhood Lead Poisoning Prevention (ACCLPP) that primary 

prevention (i.e., ensuring that all homes are lead-safe and do not contribute to childhood lead 

exposure) is the only practical approach to preventing elevated blood lead levels in children. 

Prevention requires reducing environmental exposures from soil, dust, paint, and water before 

children are exposed to these hazards. Efforts to increase awareness of lead hazards and 

nutritional interventions to increase iron and calcium, which can reduce lead absorption, are 

other key components of a successful prevention policy.39 Additionally, healthcare providers 

should annually educate parents of children 6 months to 6 years of age by providing lead 

anticipatory guidance during routine check-ups, as detailed in Figure 5 below.  Bright Futures 

and the American Academy of Pediatrics recommend healthcare providers assess a child’s risk 

for lead exposure and provide anticipatory guidance around lead hazard identification when 

children are 6 months, 9 months, 12 months, 18 months, 24 months, 3 years, 4 years, 5 years 

and 6 years of age.40  
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Figure 5. Lead anticipatory guidance for parents of young children. 

Lead Anticipatory Guidance for Parents of Young Children 

1. Keep your child away from peeling paint and home repairs that disturb lead paint. 

2. Report peeling paint to your landlord. If your landlord does not make repairs, contact your local 

tenant’s rights organization.  

3. Frequently wash hands, toys, pacifiers, bottles, and other items your child places in his or her 

mouth. 

4. Clean floors, windowsills, and dusty places often with wet mops and wet cloths.   

5. Avoid using health remedies (such as azarcon, greta, paylooah) and eye cosmetics (such as kohl, 

kajal, surma) from other countries. Some of these products have been found to contain high levels 

of lead. 

6. Use caution when using candies, spices, snack foods, and children’s toys and jewelry made in 

other countries. These items may contain lead. 

7. Use only cold water for making baby formula, drinking, and cooking. Let the water run for at least 

60 seconds before use. 

8. Keep your child away from work clothes and tools of household members who do construction 

work or other work and hobbies that may expose them to lead. 

9. Wash work clothes separately from other laundry. Remove shoes and work clothes before 

entering your home. 

10. Use safe work methods when doing home repair that disturbs paint. For information on lead-safe 

work methods, see EPA’s lead webpage at www.epa.gov/lead . 

 

Screening Recommendations for Children 12 and 24 Months of Age 

Healthcare providers should assess all children for risk of lead poisoning at 12 and 24 months of 

age. The Department of Health recommends performing a blood lead test based on the 

following guidance. If the parent or caregiver does not know if the child has one of the 

following risk factors, a blood lead test should be performed.  See Appendix A for one-page 

clinical algorithm for targeted screening recommendations. 
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The Department of Health recommends testing children with any of the following risk factors: 

 Lives in or regularly visits any house build before 1950.*  

• The risk of lead exposure is highest to children living in low income housing built 

prior to 1950.  

 Lives in or regularly visits any house built before 1978 with recent or ongoing 

renovations or remodeling (i.e., within the past six months). 

 From a low income family (defined as incomes <130% of the poverty level).** 

 Known to have a sibling or frequent playmate with an elevated blood lead level. 

 Is a recent immigrant, refugee, foreign adoptee, or child in foster care. 

 Has a parent or principal caregiver who works professionally or recreationally with lead.  

• Examples: remodeling & demolition; painting; works in or visits gun ranges; 

mining; battery recycling; makes lead fishing weights or shotgun pellets; hobbies 

involving stained glass, pottery, soldering, or welding. 

 Uses traditional, folk, or ethnic remedies or cosmetics.  

• Examples include Greta, Azarcon, Ghasard, Ba-baw-san, Sindoor and Kohl 

*Screening may not be indicated if the home has previously undergone lead abatement or 

tested negative for lead after remodeling.   

**Apple Health in Washington State Medicaid covers children with family incomes up to 300% 

of the federal poverty level.  If family income is unknown, testing should be offered. 

Note: Healthcare providers are encouraged to use the Department of Health Lead Exposure Risk 

Index found at https://fortress.wa.gov/doh/wtn/WTNIBL/ to better understand which areas in 

their community are at higher risk for lead exposure. See Appendix B for further information.  
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Healthcare providers should consider testing additional children per clinical judgment, 

including:  

 Children whose parents have concerns or request testing (including older children that 

have risk of exposure). 

 Children living within a kilometer of an airport or lead emitting industry, or on former 

orchard land.  

• Information about lead emitting industries in WA can be found on EPA’s web 

site. 

• Information about former orchards is available on the Washington State 

Department of Ecology’s website.  

 Children with pica behavior. 

 Children with neurodevelopmental disabilities or conditions such as autism, ADHD, and 

learning delays. 

Note: Other consumer products that have been found to have lead risk are informally imported 

foods and spices. Some candies imported from Mexico have been found to contain lead. 

Certain ingredients used in the candies, such as chili powder and tamarindo, are found to be 

the most common source of exposure. Lead has also been found in the ink of some imported 

candy wrappers as well as in nonregulated imported spices such as turmeric. 

Implementation of Screening Recommendations 

This guidance is primarily based on published national research studies and may be challenging 

to implement as stated in a clinical setting. Since every clinic serves a different community, 

healthcare providers are encouraged to develop implementation plans which work best for 

their patient population. These plans will likely vary from clinic to clinic. For example, clinics 

that serve very low income children may decide to perform universal testing, rather than 

attempting to determine if children have any of the risk factors stated above.    
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As mentioned above, children living in low income or deteriorating housing built prior to 1950 

are among the highest risk groups. While it is ideal to try to determine the age of the patient’s 

home, some healthcare providers may feel the only reasonable way to assess risk is to 

understand the lead risk in their community (see below) and ask the patient in which part of 

community they live.  

Risk Geographically – Lead Exposure Risk Index Model 

To assist providers with understanding lead risk in the communities they serve, the Department 

of Health created a Lead Exposure Risk Index model which can be accessed at: 

https://fortress.wa.gov/doh/wtn/WTNIBL/. The model combines lead risk from housing and 

poverty and displays it on a map in deciles from 10 where there is the greatest risk from these 

two factors to 1 where there is the lowest risk. (See Appendix B for Methods.   

There are many other factors that influence lead exposure that are not included in the map, 

such as take home occupational exposure and risk from lead emitting industries. If high quality 

data becomes available they may be added to the map in the future.  Providers and clinics 

should use the risk map in addition to other information when deciding on their screening 

protocol. 

Figure 6. Example of Lead Exposure Index Model information (for illustration purposes only) 
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Screening Recommendations for Children 3 – 17 Years Old 

Healthcare providers should also consider performing blood lead testing on older children at 

increased risk for lead poisoning, including those who have hobbies that potentially expose 

them to lead (e.g., shooting guns) and those who use traditional, folk or ethnic remedies or 

cosmetics imported from abroad.  

The Centers for Disease Control and Prevention recommends performing blood lead level 

testing of all refugee children 6 months–16 years of age upon their arrival in the United States. 

Within 3–6 months post-resettlement, a follow-up blood lead test should be conducted on all 

refugee children aged 6 months–6 years of age, regardless of the initial screening blood lead 

level.41 

Diagnostic Blood Lead Testing  

Blood lead testing should also be considered as part of a diagnostic work-up of any child 

regardless of age with the following symptoms: 

• Behavioral problems: aggression, hyperactivity, attention deficit, school problems, 

learning disabilities, excessive mouthing or pica behavior, and other behavior disorders. 

• Developmental problems: growth, speech and language delays and/or hearing loss. 

• Symptoms or signs consistent with lead poisoning: irritability, headaches, vomiting, 

seizures or other neurological symptoms, anemia, loss of appetite, abdominal pain or 

cramping or constipation. 

• Ingestion of foreign body. 

Testing Types 

Blood lead testing is the only acceptable laboratory test for screening and confirming lead 

poisoning. Venipuncture is preferred for specimen collection, but finger stick (capillary) 

collection is acceptable if care is taken to properly clean and prepare the finger. Capillary 

samples are easier to contaminate because of the possibility of lead containing dust and dirt on 
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the hand or under the fingernails. Children with capillary specimens testing 5 μg/dL or higher 

on a point of care test should undergo confirmatory testing, ideally with a venous specimen.   

Reporting Requirements 

WAC 246-101-201 requires laboratories performing blood lead testing to report all blood lead 

test results to the Washington State Department of Health. Healthcare providers using a 

capillary point of care machine (LeadCare®II) are also required to report all results. All elevated 

blood lead levels (5 µg/dL or higher in youths under age 15, and 10 µg/dL or higher in adults) 

must be reported to the Department of Health within two business days. All other test results 

must be reported within one month. Information reported must include: specimen type; name 

and telephone number of laboratory; date specimen collected; date specimen received; health 

care provider’s name and telephone number or address; test result; name of patient; sex; date 

of birth of patient; and patient’s address. Additional information on reporting is available on 

the DOH web site.  

Clinical Management of Children with Elevated Blood Lead Levels 

Medical Management of Children with Lead Exposure and Poisoning 

Healthcare providers should manage children with blood lead levels >5 μg/dL per the 

recommendations from the Pediatric Environmental Health Specialty Unit (PEHSU):  

Recommendations on Medical Management of Childhood Lead Exposure and Poisoning  (See 

Appendix C.) 

Interpreting and Managing Low Blood Leads Levels 

Healthcare providers should also review supplemental information on interpreting and 

managing low blood lead levels produced by the NW PEHSU: Interpreting and Managing Low 

Blood Lead Levels: Supplemental Information for Clinicians. See Appendix D. 
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Public Health Management of Children with Elevated Blood Lead Levels 

Responding to growing evidence that there is no safe level of lead exposure in young children, 

CDC has revised its case management recommendations.42 Even the terminology has changed - 

"level of concern" has been replaced by a "reference value" that is used to identify children 

with a blood lead level that warrants case management. That value is set as the top 2.5% of 1 – 

5 year-olds that have been tested in the National Health and Nutrition Examination Survey. 

Currently the blood lead reference value is 5.0 µg/dL. The new CDC guidance also emphasizes 

the importance of prevention as a primary approach to deal with the threat of lead exposure. 

Public Health System Response 

The clinical management of the child is the responsibility of the health care provider and 

parent/guardian of the child. The following steps describe the ideal process the public health 

system could undertake when a child receives a blood lead result of ≥5 μg/dL.  Local health 

jurisdictions with inadequate resources may not be able to perform all recommended follow 

up.   

1. Laboratory or health care provider report elevated blood lead level result directly to 

DOH within two business days (48 hours).  

2. DOH staff contacts the laboratory or health care provider to collect complete case 

information. 

3. DOH enters the case into the Childhood Lead Registry and also enters case information 

into the Public Health Issue Management System (PHIMS). PHIMS is a web-based 

reporting system for notifiable conditions that facilitates communication between DOH 

and local health jurisdictions.  

4. The local health jurisdiction responds to elevated blood lead cases based upon capacity. 

Ideally, the following steps should be taken.  In all cases, the health care provider of 

record is notified. Health care providers unclear about the public health actions being 

taken for their patients are encouraged to consult with their local public health 
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department about specifics. Links to contact information for local health departments 

can be found on the DOH website.  

 When children’s blood lead test results are in the 5 – 7.5 µg/dL range, a letter (see 

Appendix E) and educational brochures are sent to the family. 

 If blood lead test results are in the 7.5 – 10 µg/dL range, the family is contacted by 

phone, interviewed to identify sources of the lead exposure (see Appendix F) and 

educated to minimize exposure to lead and its health impacts.  An action plan letter 

and educational brochures are sent to the family and health care provider. 

 When blood lead results are above 10 µg/dL, depending on local health resources, 

the family may be contacted to schedule an in-home investigation. During the 

investigation analytical sampling with X-ray fluorescence (XRF) is used to identify the 

source of the lead exposure. The investigator works with the family to develop an 

action plan to eliminate the exposure.  Interpreters may be provided if needed.   

Education Materials and Forms 

Lead education and outreach materials have been developed and fine-tuned over a number of 

years.  Below is a listing of frequently used materials, some of which have been translated into 

additional languages, related to increasing awareness of lead and its health impacts; clinical 

reporting; investigations; and understanding the blood lead testing results from the  

Department of Health and the U.S. Environmental Protection Agency.  

To increase parent awareness of the new targeted policy for lead screening, the Health Care 

Authority will partner with the Washington State Department of Early Learning (DEL) to develop 

communication and educational tools for parents of children enrolled in preschool programs 

under DEL’s leadership, including Early Childhood Education and Assistance Program and Head 

Start.   

This listing is not topically comprehensive (i.e., working lead safe, Ayurveda, environmental 

sampling) nor does it reflect local variations.  
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Type Agency Title/Languages Doc ID Photo 

General 

DOH LEAD WARNING! Lead 
Can Poison Your Child 

 
Chinese 
English 
Korean 
Russian 
Somali 
Spanish 
Tagalog 

Vietnamese 

 

DOH 334-141 

DOWNLOAD 

 

 

EPA Protect Your Family For 
Lead In Your Home 

 
Arabic 
English 
Somali 
Spanish 

Vietnamese 

 

EPA747-K-99-001 

DOWNLOAD 

 

 

EPA Fight Lead Poisoning 
With A Healthy Diet 

 
English 
Spanish 

 

EPA-747-F-01-004 

DOWNLOAD 

 

Reporting 

WA DOH Blood Lead Level 
Reporting 

 
English 

 

DOH 334-153 

DOWNLOAD 

 

Investigation 

WA DOH Childhood Lead 
Investigation Form 

 
English 

 

DOH-334-169 

DOWNLOAD 
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Type Agency Title/Languages Doc ID Photo 

Results 

WA DOH What Does Your Child’s 
Lead Test Result Mean? 

 
English 
Arabic 

Burmese 
Farsi 

Nepali 
Russian 
Somali 
Spanish 
Swahili 
Tigrinya 

 

DOH 334-339 

DOWNLOAD 
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Appendix A: Clinical Algorithm for Recommended Blood Lead Testing of 

Children in Washington State  

See next page 
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Appendix B: Lead Exposure Risk Index Methods 

Methods 

The Washington Tracking Network (WTN) is a public website where users can find data and 
information about environmental health hazards, population characteristics, and health 
outcomes.  Relative lead exposure risk is provided on the WTN’s Information by Location (IBL) 
feature. IBL allows users to view a map of multiple indicators, with rankings, at the community 
level.  After reviewing a large number of possible geospatial risk factors for estimating 
geographic lead exposure risk only two were appropriate for use in Washington State: Lead risk 
from age of housing and poverty. 

These two risk factors were identified by the Washington State Department of Health and were 
reviewed by a multi-stakeholder expert panel.  Although there are other risk factors for lead 
exposure such as having a sibling or playmate with an elevated blood lead level or parents who 
work in an industry where lead is used, we did not have sufficiently high quality data to account 
for these variables in the tool.  

Data and sources: 

Age of housing – data on housing age comes from the U.S. Census’s American Community 
Survey’s 5-year rollup. This dataset provides the total number of houses and proportion of 
houses by year of construction.  We used this data in conjunction with national estimates of the 
proportion of housing from each era with lead risks.43  Here is an example of how lead risk from 
age of housing was calculated for a fictitious census tract: 

Example calculation of lead risk from age of housing using a fictitious census tract: 

 

Construction 
Year 

Number of 
Houses 

Percent with Lead 
Hazards 

Estimate of homes with a 
lead risk 

 
After 1980 100 0 0 

 
1960-1979 100 8% 8 

 
1940-1959 100 43% 43 

 
Before 1940 100 68% 68 

Total   400   119 

 

Proportion of homes with a 
lead risk: 119/400 29.8% 

 

Poverty – There is a significant association between poverty and elevated blood lead levels.44  
Children who live below the poverty line and live in pre-1950 housing are at the greatest risk for 
lead exposure because the home is more likely to have aging lead paint that is in poor 
condition.45    
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Weighting: 

IBL combines age of housing and poverty into a single geographic risk layer and classifies census 
tracts into deciles.  A decile is a group that represents one tenth of the whole.  IBL allows us to 
weight risk factors to best approximate the amount of risk attributable to the indicator.  The 
weights were calculated using data from the National Health and Nutrition Examination Survey 
reported in CDC’s 2013 MMWR “Blood Lead Levels in Children Aged 1-5  Years – United States 
1990-2010”.  

Weighting Risk Factors in the Lead Risk Map: 
    

        Poverty Mean BLL 
    <1.3 4.4 µg/dL 

     
≥1.3 1.2 µg/dL 

  
  

Change in 
BLL 

Final 
Weight 

Difference 3.2       Poverty 3.2 µg/dL 42% 

     

Age of 
Housing 4.5 µg/dL 58% 

Age of 
Housing 

     
  

 Pre-1950 5.3 µg/dL 
   

  
 1950-1977 1.3 µg/dL 

   
  

 Difference 4.0 µg/dL   4.0 µg/dL   
 

    
4.9 µg/dL   

 
   

Mean 4.5 µg/dL   
 Pre-1950 5.3 µg/dL 

 
  

   1978 or later 0.4 µg/dL 
 

  
   Difference 4.9 µg/dL     
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Appendix C: Pediatric Environmental Specialty Units Recommendation 
on Medical Management of Childhood Lead Exposure and Poisoning
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Appendix D: Interpreting and Managing Low Blood Lead Levels 
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Appendix E. Letter to Parents of Child with Elevated Blood Lead Level  

 
[Date] 
 
Parents of [Child’s Name] 
[Address] 
[Address] 
 
 
RE: Blood Lead Level Consultation 
 
Dear Parents: 
 
On [Date] [Child’s Name] received a blood lead test showing a blood lead level of [Test Result] 
μg/dL. Blood lead levels at or above 5 μg/dl are considered elevated per the Centers for Disease 
Control and Prevention.   
 
Public Health would like to provide you with some information that can help you identify 
potential sources of lead in your home that may be contributing to your child’s lead level.  
There is also information on methods that can decrease your child’s lead exposure and 
minimize the effects on your child’s health.  
 
We provide this information because lead damages the brain and nervous systems of children 
at a critical time in their development.  Children who are exposed to lead often have behavioral 
and developmental problems, and difficulty in school. 
 
If you have any questions about lead please contact me at (xxx) xxx-xxxx. 
 
Sincerely, 
 
 
[Name & Contact Information] 
 
Enclosures 
CC 
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Appendix F. Lead Exposure Investigation Form 
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