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• Of 11,560 children born in Cuyahoga County in 2012 and screened at least once by
age 5, 1,237 children (10.7%) had an elevated blood lead level by age 5. Most of
these children lived in Cleveland.
• Children with elevated lead levels are half as likely as their peers to score on track
for language and literacy on the kindergarten readiness assessment, even after
controlling for a range of background factors.
Lead is an environmental neurotoxin associated with cognitive deficits, even at low levels
of exposure. These negative effects have been well documented1 and include damage to the
brain and nervous system, slowed development and decreased IQ, learning and behavior
problems, and hearing and speech problems.2 The importance of screening, prevention and
intervention is well documented in the literature. This report contributes by focusing
specifically on Cuyahoga County to document the extent to which screening is occurring,
the prevalence of exposure, and preliminary local evidence around the detrimental effects
of exposure on kindergarten readiness. The aim is to more fully inform local efforts to both
prevent further exposure and implement effective interventions for those exposed.
Today, the primary source of lead exposure comes from paint dust and chips in homes built
prior to 1978,3 when lead was commonly added to paint. Children can be exposed to lead
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when lead dust is inhaled or when lead is ingested. For cities with much pre-1978 housing
stock4 like Cleveland and its inner ring suburbs, the risk to children remains a serious
concern. Childhood lead exposure is measured against thresholds set by the public health
community. Although the federal government established 5 µg/dL (micrograms per
deciliter) of lead in children’s blood as the threshold for public health concern in 2012,
there is no safe level of lead in a child’s blood.5 6 In Ohio and other states, the Action Level
by which a mandatory in-home public health lead investigation is triggered is 10 µg/dL.7
It is crucial to screen children for lead at very young ages for several reasons. First, though
lead can be ingested in a number of ways including via contaminated water (as was the
case in Flint, MI when the water source was switched between April 2014 and October
2015),8 children living in areas with older housing stock are most at risk of lead exposure,
particularly when they begin to explore their environments through crawling. While
crawling and pulling themselves up to stand, young children are more likely to come into
contact with and subsequently ingest dust and chips from lead-based paint. Second, critical
brain development is occurring at this same time and can be significantly negatively
affected by the toxin. Therefore, the greatest likelihood of exposure to this environmental
neurotoxin occurs at the precise time when it can do the most lasting damage to the child’s
brain.9 Third, testing is critical so that appropriate interventions can take place that remove
children from the presence of the toxin and trigger a public health response to prevent
future exposures to other children.
What is the prevalence of elevated blood lead levels in Cuyahoga County?
In Cuyahoga County, thousands of children have been and continue to be exposed to lead
due primarily, to poorly maintained aging and deteriorating housing stock. In fact, in 2016,
Cuyahoga County accounted for 14% of Ohio's lead tested children, but 41% of all children
found to have an elevated blood lead level (EBLLs) ≥5 µg/dL.10 The problem of lead
exposure is not evenly distributed throughout Ohio. The number of children in just the
Cleveland suburbs with EBLLs (n=303) exceeds the total number of children with EBLLs in
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all other counties in Ohio except Lucas and Hamilton Counties.11 As documented by the
Cuyahoga County Board of Health’s 2016 Child Elevated Blood Lead Level report, which
draws on data from the Ohio Department of Health, suburbs with the most children with
EBLLs ≥5 µg/dL were East Cleveland (n=129), Cleveland Heights (n=58), Lakewood
(n=43), and Euclid (n=34).12
To what extent are children being screened for lead?
Using birth certificate and lead testing records from the Ohio Department of Health, Figure
1 illustrates that the proportion of a birth cohort screened at least once for lead by key ages
has increased from 1992 to the present. In the early 1990’s, approximately half of all
children born in Cuyahoga County had received a blood lead test by age 5. Today, 81.2% of
the 2012 birth cohort had been screened by age 5 (that is, by 2017, which is the most
recent year of data from the Ohio Department of Health available to the Center on Urban
Poverty and Community Development). Because the age at which children are being
screened is critically important, it is encouraging to see that 70% of children tested in the
2012 birth cohort received their first test by age 2.
Figure 1. Lead Testing Rates by Age and Birth Cohort for Children Born in Cuyahoga
County
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In each of the birth cohorts depicted in Figure 1, approximately 11,500 children were
screened for lead at least once between birth and age 5.
Are children on Medicaid being tested for lead according to Medicaid guidelines?
Medicaid guidelines13 require that enrolled children be tested for lead exposure at 12 AND
24 months of age and that any child between 24 and 72 months of age with no record of a
previous blood lead screening be tested. As mentioned above, these early ages are critical
for testing because it is when children are most prone to lead exposure and are most
susceptible to its harmful effects. Additionally, when children are not tested at these highrisk ages, it is difficult to ascertain in a later test what their level of exposure was
previously.
Examining kindergarteners attending public schools in Cleveland and 11 inner-ring
suburban districts from 2011-2012 to 2016-201714 (N=35,334), researchers used monthly
Medicaid enrollment records to identify children who had been covered for at least 22 of
their first 24 months of life. Just over half of the kindergarteners met this criteria
(N=18,070). As shown in Table 1, 90% of children receiving Medicaid had been tested for
lead at least once between birth and kindergarten entry. However, only half of children
were tested at age 115 and just over 34% were tested at age 2.16 Approximately 1 in 5
children were tested at both age 1 AND age 2. By age 2, one-third of children on Medicaid
who were screened at least once had an EBLL ≥5 µg/dL. The average (geometric mean)
blood lead level among children who were screened as elevated at age 1 was 7.7 µg/dL and
8.2 µg/dL among children screened as elevated at age 2. Approximately 5.4% of screened
children on Medicaid had an EBLL ≥10 µg/dL by age 2, meeting the Action Level that
triggers a mandatory in-home Public Health Lead Investigation.
Table 1. Lead Testing Rates compared to Medicaid Guidelines among Kindergarteners
Covered by Medicaid for the First Two Years of Life, N=18,070
Count
%
(n)
Tested at least once between birth and kindergarten entry
90.0
16,263
Tested at age 114
50.0
9,035
15
Tested at age 2
34.6
6,252
Tested at both age 1 AND age 2, consistent with Medicaid guidelines 21.5
3,892
EBLL ≥5 µg/dL at least once by age 2
33.9
6,125
EBLL ≥10 µg/dL at least once by age 2
5.4
969
13
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How many children have blood lead levels above 5 µg/dL?
Public attention is often focused on the number of children who have an elevated blood
lead test result in a given year.17 These annual snapshots indicate that the percent of
children with EBLLs ≥5 µg/dL has been on the decline for many years. According to Figure
2, in 2016, 11.6% (n=1,563) of screened children under the age of 6 living in Cleveland had
an EBLL ≥5 µg/dL compared to 42.2% in 2004; county-wide, the rates dropped to 8.2%
(n=1,866) in 2016 from 34.6% in 2004. While a notable decline, children living in Cuyahoga
County continue to be disproportionately impacted by lead exposure. By way of
perspective, 6.9% of tested children in Toledo, 2.6% of tested children in Cincinnati, and
1.3% of tested children in Columbus18 were found to have an EBLL ≥5 µg/dL in 2016.
Figure 2. Annual Rates of Children under the age of 6 with EBLL ≥5 µg/dL: Cuyahoga
County and the City of Cleveland, 2004-2016

45%
42.2%

% OF TESTED CHILDREN WITH EBLL ≥5MG/DL

40%
35%

34.6%

30%

28.7%
25.6%

25%
22.7%
20%

22.2%
19.9%

21.4%
18.7%

16.1%

15%

21.7%
16.2%

16.5%
14.3%

17.6%
15.6%
13.1%
11.1%

10%

13.9%

14.2%

9.8%

10.3%

2013

2014

12.9%
9.0%

11.6%
8.2%

5%
0%
2004

2005

2006

2007

2008

2009
County>5

2010

2011

2012

2015

2016

City>5

While the decline shown in Figure 2 is encouraging, it does not tell the whole story.
Examining only annual testing results masks the cumulative effect of environmental lead
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exposure over the entire early childhood period. Figure 3 displays a longitudinal picture of
EBLLs among children born in Cuyahoga County and Cleveland between 2004 to 2012. As
shown in Figure 3, by age 5, 10.7% (n=1,237) of children in the 2012 Cuyahoga County
birth cohort who were screened for lead at least once during the first five years of their life
had an EBLL ≥5 µg/dL. Proportionately more children born in the City of Cleveland have
elevated lead levels. In comparison to the county, by age 5, 16.7% (n=952) of children in
the 2012 Cleveland birth cohort who were screened for lead at least once during the first
five years of their life had an EBLL ≥5 µg/dL. This rate is an average across all
neighborhoods in Cleveland; however, as mentioned previously about screening rates, the
rates of children with EBLLs vary widely across neighborhoods. In some areas, like St.
Clair-Superior and Clark-Fulton, approximately a quarter of the children screened in a
given year are found to have an EBLL ≥5 µg/dL.19
Figure 3. Cumulative Percent of Children with an EBLL ≥5 µg/dL by Age 5 by Birth Cohort
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How do children with an EBLL ≥5 µg/dL fare when they get to kindergarten?
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Recent research on the effects of lead exposure have consistently shown its detrimental
impact on academic outcomes.20 In kindergarten, children with EBLLs ≥5 µg/dL performed
worse on kindergarten reading readiness assessments than did children with lower levels
of exposure.21 To date, no formal evaluations have examined whether early childhood
educational interventions help ameliorate the harmful effects of lead exposure on later
academic performance; however, evidence does exist demonstrating that high-quality
preschool programs are especially helpful to children who have experienced cognitive and
developmental deficits associated with exposure to poverty and trauma. 22,23 Many
children with EBLLs experience these same deficits. Thus, it is plausible that high quality
early childhood educational experiences may help to remediate the harmful effects of lead.
We conducted a retrospective analysis looking at the relationship between lead exposure
and kindergarten readiness, focusing on kindergartners among a sample of children
receiving a high dose of high quality preschool. 24 Drawing on data from the ChildHood
Integrated Longitudinal Data (CHILD) System,25 we estimated the odds of scoring ‘Ontrack’ for language and literacy as measured by the state-mandated kindergarten readiness
assessment (KRA-L and KRA language and literacy subscale) for children with and without
a lifetime history of EBLL ≥5 µg/dL. Using a sample of kindergarteners attending public
schools in Cleveland and 11 inner ring suburban districts from 2011-2012 to 2016-201726
20
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(N=35,334), we found that children with a history of EBLL ≥5 µg/dL were half as likely to
score ‘On-track’ for language and literacy compared to children without a history of an
EBLL ≥5 µg/dL even after controlling for individual, family and neighborhood
characteristics known to be associated with kindergarten readiness.27
These findings indicate that even with a significant dose of high quality preschool, lead
exposure still has a substantial negative impact on school readiness. Further, a previous
research study examining cognitive development (as measured by the Bracken School
Readiness Assessment) during a single year of high quality preschool found that while
children with an EBLL ≥5 µg/dL made sizable gains during the year, they exited preschool
knowing less about letters, numbers, colors, sizes and shapes than their peers without an
EBLL ≥5 µg/dL knew when they entered preschool.28
Discussion
In both number and proportion, children in Cleveland and Cuyahoga County are more at
risk for lead exposure than children almost anywhere else in Ohio. Statistics show that the
proportion of children with EBLLs has declined over time, yet the number of children
facing the detrimental impacts of lead exposure is still significant. Moreover, we may not
fully see the extent of the problem, given that one-fifth of the most recent birth cohort were
never tested for lead exposure by age 5 and a very large percentage of Cuyahoga County
children receiving Medicaid are not tested at mandated, high-risk ages.
The seriousness of this problem cannot be overstated, especially when we understand the
consequences of lead exposure for a child’s well-being and success in later years. The
analysis of kindergarten readiness shows that, even among children receiving a high dose
of high-quality preschool, children with EBLLs remain at a significant disadvantage on
school readiness assessments when they enter kindergarten. It is possible that the
detrimental impact of lead exposure on school readiness is even larger among children
who attend preschool in a low-quality setting. We were unable to examine that comparison
here, but the larger picture suggests that high-quality preschool alone cannot reverse the
impact of early lead exposure.
The goal should be primary prevention of lead exposure to ensure children are never at
risk. Early identification of lead exposure in children can contribute to more effective
primary prevention efforts by identifying housing or other structures where the toxin is
present. Given the low rates of lead screening among very young children on Medicaid, this
report is a call to action for members of the medical community serving families using
Medicaid. Until primary prevention efforts have eliminated the risk of exposure, public
health interventions are necessary to help exposed children reach their full potential.
27
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Although a clear evidence base for early childhood interventions for exposed children is
not yet fully established, preliminary evidence in other locales point to the potential for
reducing the negative long-term outcomes associated with early life exposure through
multi-faceted intensive interventions (e.g., including other types of environmental, medical,
and nutritional interventions) immediately following an elevated screening result.29 More
research is needed, but these interventions, coupled with educational interventions such as
a high quality preschool experience, may help support children with EBLLs to be ready for
kindergarten.
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