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Blood Lead Levels in Children Aged 1–5 years, 
U.S. National Health and Nutrition Examination Survey (NHANES) 1976–2014 
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Presenter
Presentation Notes
Each year, CDC measures lead and other metals in ~5,000 blood and ~1,300 urine samples from participants in the National Health and Nutrition Examination Survey (NHANES).  The data from this nationally representative sample helps assess Americans’ exposure to lead and determine the childhood blood lead reference value (97.5%tile). U.S. population blood lead levels—as evidenced by NHANES data— have declined over time due, in large part, to successful Federal policies aimed at controlling sources of lead in the environment including in gasoline, paint, drinking water, and consumer products. This graph shows the overall trend in geometric mean blood lead levels in U.S. children age 1-5 years which has declined from 15 µg/dL in the late 1970’s to <1 µg/dL in the most recent 4-years of NHANES, representing a 94% decrease over time.  This success was lauded as one of the Top Ten great public health achievements in the U.S. (2001-2010). However childhood lead poisoning prevention was subsequently defunded by Congress virtually eliminating the program in 2012 and it is within just the last two years that the program has been restored to pre-2012 levels.



Lead is Local: Distribution of Risk Varies by Location
Estimated Distribution of Children’s Blood Lead Levels ≥5.0 µg/dL (2010)

A Hidden Problem: Lead-Poisoned Children in the United States, April 2017
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Presentation Notes
There are still many locations throughout the U.S. with significant numbers of children with lead exposure. This map shows that the estimated distribution of blood lead levels in the U.S. varies by geographic location – this is due mainly to the distribution of sources of lead in the environment, and other risk factors such as housing age and poverty.  Because lead is local, and the distribution of risk varies by location, the interventions required to eliminate lead exposure risk also will vary depending on local conditionsThere is no safe blood lead level; thus, we should continually strive to prevent any exposure. 



About 60% of Children Identified Nationally
Estimated Percent of Children with Blood Lead Levels ≥10 µg/dL Missed by State, 1999–2010

A Hidden Problem: Lead-Poisoned Children in the United States, April 2017
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Despite, well-known risk factors, many children who are exposed to lead are not being tested. Federal law requires blood lead testing for all children enrolled in Medicaid at 12 and 24 months of age or for any child between 24 and 72 months of age with no record of a previous blood lead screening test. This map shows, for 1999-2010, the estimated percent of children with blood lead levels ≥10 µg/dL (the CDC blood lead level of concern at the time) that was missed, by state.  Less than 20% of all young children, regardless of funding sources, are tested by healthcare providers which identifies only about 60% of children with elevated blood lead levels in the U.S.  There are regional differences in blood lead testing with best testing and reporting rates among children in the Northeast and Midwest, and the worst in the South and Western U.S.  



Lead Activities Across NCEH/ATSDR

 NCEH:
o Lead Poisoning Prevention Program & Childhood 

Blood Lead Surveillance System
o Lead measures on the Environmental Public Health 

Tracking Network
o Biomonitoring & Blood Lead Proficiency Program 
o Lead Exposure and Prevention Advisory Committee

 ATSDR:
o Health Assessments & Studies of Community States 
o Lead Toxicological Profile

Pb
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Presentation Notes
We are addressing Lead across our National Center for Environmental Health and Agency for Toxic Substances and Disease Registry..In NCEH, we have our: Lead Poisoning Prevention Program & Childhood Blood Lead Surveillance System Environmental Public Health Tracking Biomonitoring and Blood Lead Proficiency ProgramLead Exposure and Prevention Advisory Committee�In ATSDR, we performHealth Assessments and Studies of Community sites Lead ToxProfileToday, I will be focusing on our prevention program and our biomonitoring and blood lead proficiency program



CDC’s Childhood Lead Poisoning Prevention Program

 Mission: Reducing blood lead levels in 
children and eliminating differences in 
average risk based on race/ethnicity and 
social class.

 Core Strategies:

Strengthen blood lead testing and reporting

Strengthen surveillance

Strengthen linkages of lead-exposed children to recommended services

Strengthen targeted, population-based interventions
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Presentation Notes
Over the past 20 years, Our Childhood Lead Poisoning Prevention Program and its partners have driven a significant decline in the number of children with elevated blood lead levels with various prevention strategies to protect children from lead exposureWe work with our state and local partners to identify and screen children who are at greatest risk of being exposed to lead; help ensure lead-exposed children receive medical and environmental follow up; and develop neighborhood-based efforts to prevent lead hazards in housing. Our core programmatic strategies focus on strengthening blood lead testing, reporting, and surveillance by working with state and local partners to: Identify high-risk populations, Ensure effective linkages of lead-exposed children to recommended follow-up services, andPromoting targeted, population-based interventions to address lead in the environment Through our cooperative agreement program, we currently fund 42 states, 5 counties, 5 large cities, and the District of Columbia, to develop programs and policies and to conduct blood lead surveillance activities.



Expanded Lead Activities

 Enhance Lead poisoning prevention and 
surveillance
o 14 new state and local health department 

partners

 Flint Lead Exposure Registry and 
associated community engagement 
activities
o Consortium led by Michigan State University

 Federal Advisory Committee
o Lead Exposure and Prevention Advisory 

Committee (LEPAC)
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In light of Flint and to support communities facing drinking water emergencies, Congress passed the Water Infrastructure Improvements for the Nation (or WIIN) Act of 2016. The WIIN act authorized HHS to take actions to assist the Flint recovery and improve lead poisoning prevention programs. With this legislation, Congress funded CDC to: Enhance Childhood Lead Poisoning Prevention Program activities by expanding lead poisoning prevention and surveillance activities. These funds were used to support 14 new state and local health department partners. CDC encourages each state to develop its own lead poisoning screening guidelines.  Based on state specific data, furthering efforts to reach the most at-risk children Support a voluntary Flint lead exposure registry through a grant to a consortium at Michigan State University.-and- Establish a new Federal advisory committee – the Lead Exposure and Prevention Advisory Committee (LEPAC) – to advise the Secretary of Health and Human Services about lead issues.On the right, we have an art piece created by the children of Flint using plastic water bottles that were overflowing during the Flint Lead crisis. This was presented to us by Dr. Mona Hanna-Attisha to recognize CDC’s efforts in response to the crisis. 



Childhood Lead Poisoning Prevention Program Success
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Our program has been quite successful in meeting the Healthy People Objectives with respect to reducing blood lead levels in children overall. We have met the EH-8.1 To reduce blood lead levels in children (in the 97.5 percentile, age 1–5 years); currently 3.5 µg/dL-and- EH-8.2 To reduce the mean blood lead levels in children (geometric mean, age 1–5 years); currently 0.8 µg/dLWhile the nationally-representative NHANES data have been instrumental in monitoring effectiveness of U.S. policies around preventing lead exposure, it has become increasingly difficult to use these data to highlight the ongoing problem of lead exposure facing U.S. children today due to the small number of children tested and the inability to make local inferences. 



BLOOD LEAD TESTING & REPORTING
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We are also working to refine blood lead testing and reporting by providing high-quality laboratory testing and pre-screened sample collection materials for collaborative studies that investigate lead exposures and health effects



Changes to Definitions for Interpreting Children’s 
Blood Lead Levels Over Time
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In 2012, CDC updated the reference level from 10 to 5 ug/dL based on the most recent NHANES data. A shift in the reference value would allow practitioners to identify more children exposed to lead.This information could be used to target high-risk populations and geographic areas with the greatest need for intervention.CDC continues to refine blood lead analytical method to accurately measure very low levels of blood lead. This method is shared with public health labs across the country.



Ensuring Accurate Lead Testing

 Ensuring accurate and interpretable 
test results at lower lead values is 
important

 CDC provides resources to help 
laboratories ensure accurate and 
interpretable lead test results
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The presence of lead throughout the environment increases the potential for sample contamination that can lead to inaccurate lead test results Only a trace amount of contamination could change a test result by 1ug/dL or more, so ensuring accurate and interpretable test results at lower lead values is critical.CDC provides training, technical assistance, and quality assurance programs to help laboratories in the U.S. and globally ensure their lead test results are accurate and interpretable. 



CDC’s Lead and Multi-Element Proficiency Program (LAMP)
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CDC’s Lead and Multi-Element Proficiency Program (LAMP) provides more than 200 participating laboratories in 43 countries with quality control materials, analytical guidelines, technical training, and consultation to improve the precision and accuracy of laboratory measurements of inorganic toxicants in whole blood.CDC sends each laboratory a report of its results, and the laboratories will use the reports to:• Verify calibrations.• Troubleshoot analytical problems.• Set up quality-assurance or quality-control programs.• Compare various laboratory methods.• Conduct research and development.



How to Test Children for Lead with Maximum Accuracy
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In 2018, the CDC released a training video Mission Unleaded: How to Test Children for Lead with Maximum Accuracy to help health care providers and laboratorians reduce the risk of contamination when collecting blood samples from children for lead testing Implementation of these best practices will help ensure that children are tested for lead exposures with maximum accuracy. 



Special Supplement on Lead Poisoning Prevention
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We also have a special supplement issue published in the Journal of Public Health management and practice on lead poisoning prevention efforts with several articles focusing on our efforts to help laboratories with lead testing quality and accuracy



For more information, contact NCEH/ATSDR
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348           www.atsdr.cdc.gov          www.cdc.gov
Follow us on Twitter   @CDCEnvironment

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention and the Agency for Toxic Substances 
and Disease Registry.

Thank you


	Efforts to Address Americans’ Exposure to Lead
	Blood Lead Levels in Children Aged 1–5 years, U.S. National Health and Nutrition Examination Survey (NHANES) 1976–2014 
	Lead is Local: Distribution of Risk Varies by Location
	About 60% of Children Identified Nationally
	Lead Activities Across NCEH/ATSDR
	CDC’s Childhood Lead Poisoning Prevention Program
	Expanded Lead Activities
	Childhood Lead Poisoning Prevention Program Success
	BLOOD LEAD TESTING & REPORTING
	Changes to Definitions for Interpreting Children’s Blood Lead Levels Over Time
	Ensuring Accurate Lead Testing
	CDC’s Lead and Multi-Element Proficiency Program (LAMP)
	How to Test Children for Lead with Maximum Accuracy
	Special Supplement on Lead Poisoning Prevention
	Slide Number 15

