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Abstract: Elevated lead levels in kids are more common in Midwest and Northeast U.S. 

 

In the U.S., children are at greater risk of environmental lead exposure if they live in housing built before 

1978 or in households at or below the federal poverty level.1 The water crisis in Flint, MI increased the 

public's awareness of the dangers of lead exposure and the health inequities for residents in urban and low-

income areas.2,3 To take a closer look, we conducted a study of U.S. children’s blood lead levels (BLLs) based 

on location.4 Our study population consisted of 5.6 million patients born between January 1, 2014, and 

December 31, 2020, including all BLL results between birth and late June 2021. We included only areas 

where we had a penetrance of at least 10%. Penetrance measures how representative the sample is by 

comparing how many children had a face-to-face encounter documented to the number of children 0-4 

years old in that location as reported by the U.S. Census Bureau. We excluded locations for which there 

were fewer than 100 patients with birthdates between January 1, 2014, and December 31, 2020, or where 

there were fewer than 50 children with documented face-to-face encounters. 

As seen in Figure 1, we found there is variation across the U.S. in the proportion of children with elevated 

blood lead levels, defined by the CDC as greater than or equal to 5 micrograms per deciliter (µg/dL).5 

Regionally, the highest percentage of kids with elevated blood lead levels were in the Midwest and 

Northeast, shown in Figure 2. Additionally, 16 of the top 20 areas with the highest percentage of kids with 

elevated lead levels were in urban settings. 

  

https://www.ehrn.org/articles/elevated-blood-lead-levels-still-an-issue-for-children-in-midwest-and-northeast
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Percentage of Children with Elevated Blood Lead Levels in the U.S. 

 

Figure 1. Geographic representation of U.S. Zip Code Tabulation Areas (ZCTAs) with percentage of children with 

blood lead levels above 5 µg/dL. Red areas indicate a greater percentage of increased blood lead levels. Uncolored 

areas did not have enough data to report. 
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Percentage of Children with Elevated Blood Lead Levels in the Midwest and 
Northeast 

 

Figure 2. U.S. ZCTAs in the Midwest and Northeast and the percentage of estimated children in the population who 

have blood lead levels above 5 µg/dL. Darker red correlates with a higher percentage of children with elevated lead 

levels. Uncolored areas did not have enough data to report. 
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Locations with the Highest Percentages of Elevated Blood Lead Levels 

 
Figure 3. U.S. ZCTAs where the percentage of estimated children in the population that have blood lead levels (BLL) 

above 5 µg/dL is 5% or more and penetrance is 10% or more. 

There are known variations in blood lead testing in children due to differing screening recommendations 

and varying levels of risk. This means children with the highest likelihood of elevated lead levels are more 

likely to be tested.6 Our analysis was limited to blood lead level testing and does not differentiate between 

testing done for screening purposes versus symptom assessment. 

Cosmos is a HIPAA-Limited Data Set of more than 115 million patients from 136 Epic organizations including 705 hospitals and 

12,172 clinics, serving patients in all 50 states. This study was completed by two teams, comprised of clinicians and data 

scientists, that independently acquired and analyzed data. Both teams were involved in the interpretation of results and drafting 

of this brief. Overall, the two teams came to similar conclusions.  
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Data Definitions 

Term Definition 

Location/Zip Code 
Tabulation Area (ZCTA) 

Generalized representations of USPS ZIP Code service areas, as defined by 
the United States Census Bureau. 

Blood Lead Level Test A completed lab test mapped to any of the LOINC codes 5671-3, 5674-7, 

77307-7, 10368-9, 14807-2, or 10912-4 with a discernable numeric result 

in ug/dL.  

Each BLL result is attributed to a ZCTA based on the patient’s address at the 
time of documentation. 

Elevated Lead Levels A blood lead level test with a result of 5 µg/dL or greater. In cases where a 
patient had multiple BLL results, the first elevated BLL was counted. 

Estimated Population 
Size 

2019 American Community Survey estimated population of children aged 0-
4 for a given ZCTA. 

Children with 
Documentation of a Face-
to-Face Encounter 

The number of children born between January 1, 2014, and December 31, 
2018, with a face-to-face visit documented between January 1, 2014, and 
December 31, 2020, for a given ZCTA. 
 
Face-to-face encounters include: Allied Health, Ancillary Procedure, 
Anticoagulation Visit, Appointment, Audiology, Case Management, Clinical 
Support, Confidential, Consult, Diagnostic Services, Education, Emergency, 
Evaluation, Fetal Care Consult, Fetal Procedure, Follow-up, Genetics, Home 
Care Visit, Hospice F2F Visit, Hospital, Hospital Encounter, Immunization, 
Induction, Infusion, Initial Prenatal, Injection, Lactation Consult, Lactation 
Encounter, Multidisciplinary Visit, NST, Nurse Only, Nursing Home, 
Nutrition, Office Visit, Oncology Survivorship, Ophth Exam, 
Occupational/Physical Therapy, Postpartum Visit, Procedural Consult, 
Procedure Visit, Radiology Appointment, REI, Research Encounter, Routine 
Prenatal, Sleep Study, Social Work, Speech Therapy, Surgery, Surgical 
Consult, Telemedicine, Transplant Evaluation, Transplant Follow Up, 
Treatment, Urgent Care, Walk-in, Well Child. 

Penetrance The ratio of the number of children in the study population and the number 
of children 0-4 years old in each ZCTA based on the Census Bureau’s 2019 
American Community Survey. 

 

https://doi.org/10.2105/AJPH.2015.303003
https://www.census.gov/programs-surveys/geography/guidance/geo-areas/zctas.html
https://www.cdc.gov/nceh/lead/resources/guidelines.html.
https://www.cdc.gov/nceh/lead/data/national.htm

