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

Inthe 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.! The water crisis in Flint, Ml increased the
public's awareness of the dangers of lead exposure and the health inequities for residents in urban and low-
income areas.2® To take a closer look, we conducted a study of U.S. children’s blood lead levels (BLLs) based
on location.* 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 seenin 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 (ug/dL).>
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.
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Figure 1. Geographic representation of U.S. Zip Code Tabulation Areas (ZCTAs) with percentage of children with
blood lead levels above 5 ug/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
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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 ug/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

ZCTA  Urban Area (or Counties) % wi/ High BLL Penetrance ZCTA  Urban Area ( or Counties) % w/ High BLL Penetrance
44310 Akron, OH 302% I 101% | 14608 Rochester, NY 5.9% 100.0% I
44108 Cleveland, OH 13.0% Il 53.1% 61462 Monmouth, IL 5.9% il 100.0% [N
44102 Cleveland, OH 12.9% Il 93.7% [N 04005 Portland, ME 5.9% il 65.5% I
44127 Cleveland, OH 11.5% Il 88.6% I 61606 Peoria, IL 5.8% il 56.6% [N
44103 Cleveland, OH 10.2% W 52.2% Il 61570  (Marshall, Peoria, +1, IL) 5.8% 75.5% I
03455 Keene, NH 9.7% H 57.3% I 45216  Cincinnati, OH, KY, IN 5.8% il 41.0% Il
44120 Cleveland, OH 9.6% H 46.7% I 14904  Elmira, NY 57% i 96.5% N
04841 Rockland, ME 9.4% H 54.1% [N 13320  (Herkimer, +3, NY) 5.6% 99.1% [N
13459  (Montgomery, +2, NY) s.8% M 81.9% I 13431  (Herkimer, Oneida, NY) 5.6% il 32.1% W
44105 Cleveland, OH 8.5% M a1.8% I 44135 Cleveland, OH 5.6% il 74.3% [N
44110 Cleveland, OH 8.5% H 33.4% W 44115 Cleveland, OH 55% il 100.0% I
44111 Cleveland, OH 8.4% H 72.7% 12043  Cobleskill, NY 55% 100.0% N
44109 Cleveland, OH 8.2% H 99.6% NN 95536  (Humboldt, CA) 55% il 35.9%
13317 Fort Plain, NY 7.9% l 51.8% N 04002  (York, ME) 55% il 58.1% I
44112 Cleveland, OH 7.7% 1 35.5% M 04862  (Knax, Lincoln, Waldo, ME) 55% il 36.1% Il
61421 (Bureau, Marshall, Stark IL) 7.7% i 67.6% I 12401  Kingston, NY 5.4% ] a2.0% M
04843 Camden, ME 7.4% B 47.4% N 14489 Newark, NY 5.3% I 100.0% N
44106 Cleveland, OH 7.3% B 35.9% M 14879  (Schuyler, Steuben, NY) 5.3% 94.9% N
13452  (Fulton, Herkimer, +1 ,NY) 7.1% 1 46.3% I 45204  Cincinnati, OH, KY, IN 5.3% 11 79.0% N
13439  (Herkimer, Otsego, NY) 6.9% W 100.0% N 14613 Rochester, NY 5.3% 100.0% [N
45356 Piqua, OH 6.6% Wl 91.5% [N 13365  Little Falls, NY 5.2% I 89.6% N
13326 (Herkimer, Otsego, NY) 6.5% 100.0% N 49410  (Lake, Mason, Ml) 5.2% I 54.3% N
44104 Cleveland, OH 6.4% Wl 61.3% I 04861 Rockland, ME 5.2% I 74.1% N
44107 Cleveland, OH 6.3% 24.9% W 13416  (Herkimer, NY) 5.1% 73.1%
61415 (Fulton, Knox, +2, L) 6.2% I 42.6% I 45205  Cincinnati, OH, KY, IN 5.1% 1 69.3% I
45317 (Champaign, Miami, +1,0H)  6.2% Wl 47.3% N 61410  Abingdon, IL 5.1% 100.0% [N
95570  (Humboldt, CA) 6.2% M 79.4% N 61377  (LaSalle, Livingston, +1, IL) 5.0% I 84.5% N
61603 Peoria, IL 6.0% il 100.0% N 13350  llion--Herkimer, NY 5.0% 100.0% N
49454  (Mason, Oceana, MI) 6.0% W 74.1% N 19602 Reading, PA 5.0% 100.0% I
13339 Fort Plain, NY 6.0% Il 32.9% M 16407 Corry, PA 5.0% 28.8% M
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Figure 3. U.S. ZCTAs where the percentage of estimated children in the population that have blood lead levels (BLL)
above 5 ug/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.® 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

Location/Zip Code
Tabulation Area (ZCTA)
Blood Lead Level Test

Elevated Lead Levels

Estimated Population
Size

Children with
Documentation of a Face-
to-Face Encounter

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

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
inug/dL.

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

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

2019 American Community Survey estimated population of children aged O-
4 for agiven ZCTA.

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, REIl, 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.

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.
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