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At the end of the session, participants will be able to:

• describe multiple sources that may result in elevated lead 

levels in children

• understand the adverse health effects that can occur from 

lead exposure

• provide opportunities to children with lead exposures to 

optimize school readiness and ability to learn

Objectives
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How Do Children Get Lead Poisoned Today?

• Old paint

• Lead on the ground

• From paint

• From past use of 

leaded gasoline

• Industrial sources –

smelters

• Solder



Other Sources

• As lead paint 

becomes less 

common, “Other” 

becomes 

proportionately 

more important



Other Potential Sources Of Lead In The Environment

• Lead glazed pottery

• Jewelry and cosmetics

• Toys

• Lead water pipes

• Spices

• Firing ranges

• Casting ammunition, fishing 

weights or sinkers

• Renovating (e.g., ceramic tile, 

torching walls)
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Who is at greatest risk?

• Children < 3 years

• Immigrant, refugees 

and internationally 

adopted

• Children who live or 

attend daycare in a 

home built before 1960 

(includes foster 

homes)

• Pregnant women

http://www.weekendcollective.com/
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Neurodevelopment

The Impact of Elevated Blood Lead Levels



Prevention is key

• Children cannot avoid negative impacts on 

neurodevelopment

• Many children continue to be exposed 

through unsafe housing and under-

identification of unsafe environments and 

children with past exposures

11



12

CDC. 2015. Educational Interventions for Children Affected by Lead



Threshold of effects

• Epidemiologic studies suggest that there is no 

discernible threshold for lead effects on IQ

• Deficits are measurable at least down to 5 

mcg/dL

• Some evidence to suggest that impact may be 

greater at lower levels
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Mechanisms of Neurotoxicity

• Impact on sites and processes in the brain involved in 

impulse control (e.g., frontal and prefrontal lobes, 

dopaminergic systems)

• Cortical gray matter loss in prefrontal cortex with higher 

lead levels

• Altered myelination and axonal integrity with early 

exposures

• Pattern of “general dampening” of intellectual functioning 

that can be ascribed to a number of environmental causes.
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Irreversible?

• Effects of early exposure to lead on IQ and other 

measures of cognitive attainment and behavior 

are not reversible through pharmacologic or 

nutritional interventions 

• Deficits related to early exposure are not 

reversible in the absence of educational 

interventions or other deficit related services
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Institute of Medicine (2000)

• Compelling evidence that children benefit from 

childrearing in an environment that has varied 

and age-appropriate educational opportunities 

and early intervention services.

• “The course of development can be altered in 

the early childhood by effective interventions that 

change the balance between risk and protection, 

thereby shifting the odds in favor of more 

adaptive outcomes”
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Who is at risk?

• Lead is “an equal opportunity neurotoxicant”

• Differs as a function of the child’s economic 

and social environment

• Some children may be at greater risk for poor 

academic performance compared to other 

children with similar blood lead levels
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Kindergarten readiness
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School Readiness

• Association between moderate lead poisoning 

with elementary school end-of-grade exams
• 1133 families responded to survey

• 43% had blood lead levels between 10 and 20 

mcg/dL

• Lead exposure was associated with significantly 

lower scores in all sections of end-of-grade exams

• Children who were black, had a parent with less 

than a high school education, and were classified as 

having “less than excellent health” had significantly 

lower performance on all components
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School readiness
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Socioeconomic Circumstances (SEC)

• Higher BLLs associated with greater magnitude 

and/or  persistence among children from lower 

SEC.

• Lower SEC associated with exposures to other 

neurotoxicants, poorer nutrition, inequities in 

medical coverage, increased stress, and fewer 

opportunities for stimulation.
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Inter-Child Variability

• Magnitude of effects may vary depending on the 

characteristics of a particular child and his/her 

environment.

• Effects might be reduced by modifying critical 

aspects of the environment

• Quality of early rearing environment may play 

role in magnitude and persistence of deficits.
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Effectiveness of Early Childhood Education

• A nurturing, supportive home environment can 
positively influence developmental and 
behavioral outcomes.

• No studies on impact of early childhood 
education interventions on neuro outcomes of 
lead, but…

• Research demonstrates that children with 
developmental delays benefit from interventions 
at an early age.
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Controversy over Lead-IQ link

• Large number of confounders that must be 

considered when measuring an effect on 

children’s intelligence

• Frequent finding that the more covariates 

included in regression models, the smaller effect 

of blood lead on IQ

• Most important confounders are socioeconomic 

status, parental IQ, and quality of home 

environment
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Enrichment Environments

How can we help children with 
elevated lead levels?
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Enriched environments

• Cognition and behavioral scores in 1st graders 

with history of lead exposure

• Maternal support for a child’s school work and 

extracurricular activities has a greater influence 

on improved neurocognitive and behavioral 

outcomes than their own level of education.

• More research is needed on what enrichment 

interventions should look like.
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Head Start

• Focuses on children’s health, nutrition, mental 
health, and social service needs. 

• Children must be low-income, recipients of public 
assistance, foster children, or homeless, or they 
must have a diagnosed disability 

• Children may begin the preschool experience at a 
disadvantage as compared with their counterparts 
in other early childhood education programs 

• Children experienced significant gains in cognitive 
development
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Early childhood education: effectiveness in 

children with disabilities

• Resulted in higher IQ scores, improved visual-

spatial skills, and increased language 

development three to four years after the 

intervention as compared to children who 

received a parent training intervention alone 

• Increased ability to be in mainstream classrooms 

at kindergarten entry

• Studies have shown gains are in similar areas 

that are affected by lead exposures

33



HOW DO WE GET CHILDREN TO THE PROGRAMS?

34



Federal programs and policies

• Individuals with Disabilities Education Act (IDEA) (20 
U.S.C. § 1400 et seq.) Federal Special Education Law, 
including 
• Child Find: Gateway to Services. 
• Part C: Early Intervention Services for Children Under Age 3. 
• Part B: Special Education for Children 3-21 Years Old, including 

Section 619 Preschool Programs and Coordinated Early Intervening 
Services. 

• Rehabilitation Act of 1973, Section 504: Federal Civil 
Rights Protections. 

• Americans with Disabilities Act Amendments Act of 2008. 
• Medicaid: Early and Periodic Screening, Diagnosis and 

Treatment (EPSDT) Program. 
• Title V: Maternal and Child Health Block Grant. 
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Child Find

• Ensures that no children with disabilities are denied a 

free appropriate public education because they have not 

been located. 

• Ensure cooperation between educational agencies and 

others such as health, mental health, and developmental 

disabilities agencies; social services; corrections 

departments; private schools; and private agencies. 

• Enables the states and local education agencies to 

appropriate funds, plan and deliver programs, and be 

held accountable to all children with disabilities. 
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Part C: zero to 3 years

• Provides funding for services to infants and toddlers 

with disabilities

• Children must meet state’s eligibility definition of 

developmental delay OR have  diagnosed physical 

or mental condition that carries the high probability 

of causing developmental delays

• Established conditions include disorders secondary 

to exposure to toxic substances (e.g., fetal alcohol 

syndrome)
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Eligibility for Part C
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Linking education community to lead 

exposed children EARLY

• Children who have been exposed to lead 

may not be identified in school records or 

appropriately tracked. 

• Educators need information from lead 

poisoning prevention programs and 

providers to ensure that they understand 

and fulfill their unique roles 
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Education for at-risk children

• Children with lead exposures at risk for 

academic failure but with different levels of delay

• Connecting children to early education is key to 

reducing long-term effects.

• Early identification of children who can be 

helped at key transitions (1st, 4th, and 6th grades)

• Early behavioral interventions as children 

develop self-regulation and interpersonal skills.
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Who must be at the table when a child is 

found to have an EBL?

• Health Department

• Department of Education/School District

• Health care provider

• Child care provider

• Parent
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Summary

• Lead is known to cause adverse health effects in 

children at levels as low as 5 mcg/dL

• Neurodevelopmental delays can occur but may 

not be seen until later in childhood

• Enriched environments and early education 

have been shown to improve outcomes in 

children with developmental disabilities

• Multidisciplinary approach at time of diagnosis 

may be key in improving outcomes for children
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Questions?
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