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In the next half-hour: 

• Where you live matters for your health 

• Ohio neighborhoods* at risk for lead poisoning 

• How we got here: Historic disinvestment in 
housing 

• Estimated number of Ohio children lead 
poisoned 

• Next steps 

 *Initial focus on Ohio’s uban areas, but rural areas also at risk. 

I’m more than my ZIP Code… 
 

 “Something is profoundly wrong when we can point to 2-
year-olds in this country and make a plausible bet about 
their long-term outcomes — not based on their brains 
and capabilities, but on their ZIP Codes.”  

         Nick Kristof, “For Obama’s Second Term, Mr. President Start Here”. New York Times. January 23rd 
2013 
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Where you live MATTERS for your 
health and life outcomes 

• Nature OR Nurture? / Genes OR Environment? 

• Genes and environment interact in varying degrees 

– Cystic fibrosis: Single-gene disorder 

– Cardiovascular disease: complex interplay of genes, 
environment and behavior 

• Lead poisoning is clearly a matter of environment 
(specifically, the built environment) 

 

Toledo Neighborhoods At Risk 
for Lead Poisoning 

Ohio Department of Health High-Risk ZIP Codes: 
Lead Test Results (10 ug/dL) 

Source: Ohio Department of Health 
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How Did We Get Here?  
A City’s Devalued Housing Stock 

• Current patterns of community disinvestment 
are rooted in history 
– Includes both public policy and private real estate 

practices (e.g., redlining, deed covenants, 
steering)  

– History has a strong racial component 

• Knowing where we came from must inform 
how we move forward 

 

Toledo HOLC 
(Redlining) 
 Map, 1938 

Public Policy Resulting in Neighborhood Disinvestment 

Source: The Ohio State University Libraries, 2013. Federal HOLC "Redlining" Maps for Ohio Cities. Accessed April 12.  
http://library.osu.edu/projects/redlining-maps-ohio. 

Historic Housing Disinvestment Is 
Racialized 

 

 
Grade A Area Description (Desirable) 

Historic Housing Disinvestment Is 
Racialized 

Grade D Area Description (Redlined) 

Contemporary Consequences: Aged Housing Stock Contemporary Consequences: Devalued Property 
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Redlining: Past is Prologue 

We’ve skipped a LOT of history here! See our detailed historical analysis of Cuyahoga County: 
http://kirwaninstitute.osu.edu/legacy-of-redlining-in-cuyahoga-county/ 

Redlining: Past is Prologue 

We’ve skipped a LOT of history here! See our detailed historical analysis of Cuyahoga County: 
http://kirwaninstitute.osu.edu/legacy-of-redlining-in-cuyahoga-county/ 

Redlining: Past is Prologue Contemporary Lending Practices Further Drain Equity: 
“Reverse Redlining” 
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Estimating the Number of 
Lead-Poisoned Children in Ohio 

A New ODH Model of Lead-Poisoning: 
High-Risk Census Tracts 
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A New ODH Model of Lead-Poisoning: 
High-Risk Census Tracts 

• Based on:  
– Latest Census data available 

– Lead poisoning test results for the entire state 
from 2007 to 2011 

• Probabilities calculated for 10 and 5 ug/dL 

• Census Tracts are much smaller than ZIPs 
– More precise targeting of lead testing 

• Census Tracts rarely change 
– Risk estimates easily updated 

 

ODH’s Tract-Based Model of Risk: 
Is it reasonable? 

• Statistical analysis yielded FIVE indicators highly 
correlated with lead poisoning 
 
– Percentage of homes built before 1950 
– Percentage of the population who are African 

American 
– Percentage of population with HS / college education 
– Percentage of families at 200% of poverty or below 
– Percentage of population under age 6 

 

• “Correlation does not imply causation.” 

Correlation: What does it mean? 

• The extent to which two (or more) variables 
change together 

• Simplistically stated,  
two things are positively  
correlated when you see  
them change together,  
in the same direction 

• Negative correlation:  
two things change in  
opposite directions 

“Correlation does not imply causation” 

• A high probability of lead poisoning in children is 
positively correlated with: 

– Greater number of homes built before 1950 

• Do older homes “cause” lead poisoning? 

– Higher percentage of population who are African 
American 

• Do African Americans “cause” lead poisoning?! 

• We’re good at connecting dots, even when the 
connections don’t make sense 

• Important to avoid blaming the victim 

 

Toledo Residential Parcels: Year Built 
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Toledo Children under 6 in High-Risk Tracts A New ODH Model of Lead-Poisoning: 
High-Risk Census Tracts 

• The correlations make sense in Toledo 
 

    Percentage of homes built before 1950 

    Percentage of the population who are African  
    American 

– (We’ll assume the others do, too) 

• Going a step further…How many children are 
at risk? 

Predicted Numbers of Toledo Children 
Who Are Lead Poisoned 

• For each high-risk census tract: 
    

          (Probability a child is lead poisoned) 
         X           (Number of children under 6) 
        

             Number of children likely to be 
                          lead-poisoned 

• Add up all tracts for Toledo estimate 

• 50 children? 100? 500? 

County Total Black Hispanic

White Non-

Hispanic

Cuyahoga 10,655 6,508 1,294 2,339

Franklin 3,092 1,517 228 1,054

Hamilton 4,311 2,464 239 1,313

Lucas 3,422 1,429 589 1,108

Mahoning 1,383 695 178 418

Montgomery 2,303 1,161 130 832

Stark 1,995 476 93 1,186

Summit 2,575 1,092 93 1,086

All Other Counties 14,619 1,436 1,095 10,892

Ohio Total 44,355 16,778 3,939 20,228

Ohio Children Under 6 in High-Risk Census Tracts 

Likely Lead Poisoned (5 ug/dL)

• These are conservative estimates 

• “Social math”, not precise regressions on race 

• Numbers, percentages and equity 

SWITCH TO ARCGIS FOR STATEWIDE VIEW 
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Kirwan: Next Steps 
• IRB submitted to ODH for individual child lead 

test results data 
– Child’s age, gender 
– Tested blood lead level 
– Test results verified / not verified 
– Child’s home address 

• Heat map 
• Spatial regression, correlation w/ neighborhood social 

determinants of health 

• Detailed parcel data for other Ohio counties 
• Correlation with Social Determinants of Health 
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Disclaimer 

TheThe views and opinions expressed in this 
presentation are those of the author and do 
not necessarily represent official policy or 
position of the Ohio Department of Health. 
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