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01 What the Numbers Show

What the Numbers Show

The number of elevated blood lead level (EBLL =5 pg/dL) tests in the City of
Detroit is dropping. Since 2009, the number of tests for children under the age
of 6 who have EBLLSs has decreased by more than 50% (Figure 1). However,
Detroit and Wayne County make up almost 30% of all children tested for lead
poisoning in Michigan and children in Detroit are twice as likely to have EBLLs
state-wide (MDHHS, 2016). Detroit’s EBLL numbers have continued to
decrease as a result of various efforts, such as the removal of blighted homes,
abatement of homes with lead, and the continued education outreach
conducted by the Detroit Health Department’s Lead Team.

Percent Elevated Blood Lead Level (=5 pg/dL)
Tests Among Children Under Age 6
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Figure 1
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The Challenge

The Challenge

Although Detroit’'s EBLL numbers have dropped, the City still has a lead
poisoning rate that is twice the 2014 Michigan statewide average of 3.5%
(MDHHS, 2016). The influence of lead poisoning on long-term development
among children is significant. Even low levels of lead exposure have been

linked with behavioral and learning challenges (Zhang et al., 2013).

In the United States, as in Detroit, housing is the most common source for lead
exposure to occur. This usually happens in houses built before 1978 due to the
lead-based paint that was used at the time. Lead exposure in homes is
estimated to account for 70% of all lead poisonings in the United States (Jacobs
et al., 2013). Studies have linked lead exposure and vacant housing to increases
in mental illness and crime (Ellen et al., 2011; Garvin et al., 2012). In Detroit,

93% of housing carries a high risk of causing lead poisoning (MDHHS, 2016).

Are Detroit's Numbers Actually Going Down?

The Epidemiology team at the Detroit Health Department rigorously stress-
tested Detroit’s lead numbers. The findings suggest a true decline in EBLL
levels rather than a decrease in lead testing or a change in the characteristics of
the children who are being tested. (See Appendix for additional analysis).
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Comparing Michigan Cities

Detroit is one of several cities in Michigan with high EBLL numbers among
children under the age of 6.

Elevated Blood Lead Level (=5 pg/dL) in Children
Under Age 6 in Michigan Cities Receiving
Funding for Lead Poisoning Prevention FY2015
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Figure 2

Nationally, only 27 states report their lead poisoning data to the Centers for
Disease Control (CDC) in 2014. According to CDC reports, Pennsylvania and

Illinois have higher rates of lead poisoned children than the Michigan 2014
statewide average.
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Geographic Burden

Geographic Burden

Each area of Detroit is impacted differently by lead exposure and poisoning.
Some areas of the city have higher lead exposure risk than others. In particular,
the zipcodes that have higher lead exposure likelihoods are 48202, 48203,
48204, 48206, 48207, 48208, 48211, 48212, 48213, 48214, 48215, and 48238
(Figure 3).
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Figure 3
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Importantly, most of these high risk zipcodes are the same areas where EBLLs
are decreasing fastest (Figure 4).

Percent Decrease in Elevated Blood Lead Level
(=25 pg/dL) Tests by Zipcode 2009 - 2015
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Figure 4
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Appendix

The Epidemiology team stress-tested the lead levels in Detroit against two

possible sources of bias.

Percent of Tests Among Children Under Age 6
and Elevated Blood Lead Levels (25 pg/dL)

in Detroit
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Figure 5

Possible Sources of Bias

1. Reduction in funding and lead testing
2. Selection of children tested for lead
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Appendix

Test 1

The first test for bias is that we are simply testing fewer children in Detroit, and
that decrease is accounting for the decreasing prevalence. To test for this, we
pegged the prevalence of EBLL to 2009 levels, and calculated the number of
children who would have tested positive even at the 2009 baseline if the
number of children tested had never decreased.

Number of Elevated Blood Lead Level Tests
(=5 pg/dL) Among Children Under 6 and
Adjusted Estimate for Detroit

6,760

4,559

Detroit Adjusted
Estimate

2,167
Detroit Count

2009 2010 2011 2012 2013 2014 2015

Figure 6

Figure 6 shows that even against these conservative assumptions, the EBLL
prevalence decreased between 2009 - 2015. Adjusted estimates were calculated
by adding the number of cases that would have occurred assuming the 2009
EBLL prevalence and testing prevalence did not change.
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Appendix

Test 2

The second test examines any selection bias that may account for the change in
observed prevalence between 2009 — 2015. In this case the selection bias is the
possibility that those children who were tested had a different prior probability
of testing positive compared to their counterparts tested in the past.

To test this hypothesis, we first considered the distribution of EBLL by zipcodes
prior to the period of decline focusing on 2006 - 2008 for this analysis. We
considered whether or not the distribution of children tested from the upper
third of highest burden zip codes declined with time. Figure 7 shows that there
was no substantial change in the distribution of the most burdensome zipcodes
among those tested between 2009 - 2015.

We then considered whether or not the distribution of children on Medicaid
(presumed to have a higher probability of EBLL compared to children on other

insurance) changed over time.
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Percent of Elevated Blood Lead Level

(=5 pg/dL) Tests Among Medicaid Eligible
Children and Medicaid Eligibility Among All
Children Under Age 6 Tested

% EBLL & % Tested &

Medicaid Medicaid Eligible

83%
2010 85%
2011 86%
2012 87%
2013 88%
2014

87%

2015 86%

Figure 7

Figure 7 shows that there was no decrease in the proportion of children tested
who were on Medicaid between 2009 - 2015. It also shows that the proportion
of children on Medicaid coverage who had an EBLL decreased over time.
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Percent of Tests Among Children Under Age 6
and Medicaid Eligibility in the Worst* Zipcodes

% Tested % Medicaid Eligible
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Figure 8 (*Top third of zipcodes with the highest prevalence of EBLLS)

Figure 8 suggests no substantial change in the proportion of children tested
with the highest likelihood of having an EBLL.

Finally, we fit a logistic regression model (not shown) of the probability of
EBLL between 2006 - 2008 by zip code burden and Medicaid. Using the
parameters from this model, we then estimated the prior predicted probability
of EBLL for every child tested between 2009 - 2015. We then considered
whether the average predicted prior probability declined with time between
2009 - 2015.

Taken together, our findings suggest that there was a true decline in EBLL
prevalence over time between 2009 - 2015.
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