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Cognitive Effects of Lead on Children 
– Decreased IQ 
– Decreases in visual-spatial skills, cognitive flexibility, 

working memory 
– Lower reading readiness in kindergarten 
– Poor school performance 

• Lower scores on end of grade exams (reading, math) 
• Failure to graduate from high school  

– Reading disability 
– Increased attentional dysfunction 
– Increased aggression 
– Increased delinquency  

• Early deficits may persist. 
• No threshold. 

 
 

Presenter
Presentation Notes
Lead has been associated with a number of cognitive effects in children, including:IQ – lower 0.46 points on average with every increase of 1 µg/dL in BLL up to 10µg/dL  But IQ probably is not the outcome we should be most concerned about.Working memory – this is key to decoding language and learning how to read (Swanson, Howard and Saez, 2008) and may be one of the ways that lead impacts academic outcomes, including reading and math scores.Increased attentional dysfunction has been associated with increased attention deficit disorders in children (Tuthill 2013)Many lead studies suggest that early deficits may persist throughout the lifetime.  Even though BLLs decrease over time.Additionally, there appears to be no evidence of a threshhold BLL below which such cognitive effects do not occur.



Differences in Mean Fall PALS-K Scores between Refined 
GM BLL Category & Reference Category 
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Presentation Notes
We also created refined GM BLL category variables using GM BLLs and using a fully adjusted model, observed a trend for differences in reading readiness similar to that observed by Miranda et al for end of grade reading scores.



 
Lead and Reading Readiness in  

Fall of Kindergarten 
 • Compared to students with BLL 0-4µg/dL, 

fall scores were: 
–   4.5  points lower if BLL was 5-9µg/dL 
– 10.1  points lower if BLL was 10+µg/dL 

• Compared to students who paid for their 
lunch, fall scores were: 
–   4.2  points lower if eligible for reduced lunch 
– 10.3  points lower if eligible for free lunch 
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Presentation Notes
The decrement in PALS-K fall score associated with BLL is similar to the decreases associated with free/reduced lunch status, our measure of SES.What this means, is given a child of any race, everything remaining the same in our model (gender, age, year of kindergarten, language, pay for lunch), the predicted PALS-K score would be 10.1 points lower if the child had a GM BLL of 10 compared to a GM  BLL <5.  If in addition, the child was eligible for free lunch, their score would be 10.3 points lower than a similar child who paid for their lunch. 



% Above Fall PALS-K Benchmark  
by Blood Lead Level 
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We also found that with regards to SUCCESS at achieving the PALS-K benchmark in the fall, with increasing BLL, fewer children achieved fall benchmarks – 49% vs 68% .- a difference of 19 percentage points.  Likelihood for scoring below the benchmarks (prevalence rations) – 21% higher for 5-9, 56% higher for 10+



Children Affected by Lead in Baltimore 
• Since 1998, nearly 60% of Maryland children with 

new BLL of 10+µg/dL have lived in Baltimore 
• Annual estimates of new cases (BLL of 10+ µg/dL) 

have varied: 
– 2,776 in 1998 (15.5% of children tested) 
– 170 in 2013 (0.9% of children tested) 

• In 2015, more than 13,300 Baltimore children, 18 
and younger, have had a BLL of 10µg/dL or higher  

    [MDE Blood Lead Registry Reports, 1998-2013; 
     incidence estimated for 1998-2004] 
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60% - since 1998



New CDC Lead Reference Value: 
5µg/dL  

• No threshold and no safe level 
• 5µg/dL = 0.5% of US population of children 
• In Baltimore, 4.0% of children tested in 2013 

had new BLL of 5-9µg/dL (N = 744) 
• In Maryland counties, 1.0% of children tested 

in 2013 had new BLL of 5-9µg/dL (N = 980) 



Housing of New Cases (BLL 10+ µg/dL), 
Baltimore Children, 2011-2013* 
Year Pre-1950 

rental 
Post-1950 

Rental 
Owner-

occupied 
BALTIMORE 

2011 63% 5% 32% 
2012 63% 1% 31% 
2013 52% 3% 45% 

MD COUNTIES 
2011 21% 41% 38% 
2012 16% 40% 44% 
2013 25% 38% 37% 

YEAR 

* MDE Lead Registry Reports, 2011-2013 



Older Housing Stock 
• Maryland has older housing stock 

– 18.5% built before 1950 
– 39.5% built between 1950-1978 

• Us Census Bureau, 2008-2012 American Community Survey, 
5 year estimates. 

• Baltimore’s rental stock is older 
– 41,872 built before 1950 
– 7,365 built 1950-78 

• Baltimore’s rental stock is registered with MDE 
– 55,528 pre-1950 units 
– 3,658 units built 1950-1978 



Maryland Reduction of Lead Risk in 
Housing Law   

• 1996 – registration required of pre-1950 rental property 
owners  

• Full risk reduction certificate required at turn-over [50% by 
2001, 100% by 2006)  

• Oct 1 2004 – rent court judges and housing registry officials 
cannot accept cases or applications from pre-1950 owners 
who cannot present certificate showing compliance 

• January 1 2015 – registration and inspection with 
certificate now required for rental property built between 
1950-1978 

• Regulation of renovation, repairs and painting in all homes 
and child care facilities built before 1978 
– Contractors must be trained 
– Workers must use of safe work practices 



What could be done? 

• Offer free, universal pre-kindergarten to 
improve school success 

• Ensure Baltimore children with BLLs of 10+ 
µg/dL receive adequate ‘Educational Services 
for Children Affected by Lead’ (CDC Guidance)  
– http://www.cdc.gov/nceh/lead/publications/defa

ult.htm#screening  
– http://www.cdc.gov/nceh/lead/  

 



What could be done? - 2 

• Support compliance efforts with rental housing 
– Property owner outreach 
– Tenant outreach 

• Ensure that assistance for lead hazard control and 
maintenance is a priority  
– low income owner-occupied families living in older 

properties are at high risk for problems  
• Ensure grants and loans are available for lead 

hazard control for child care facilities  
– Should be a priority for prevention. 



Look at the Big Picture  

• Jobs are critically needed - hope for the future 
– Support for education an additional need  

• Emphasis on neighborhood infrastructure and the 
Built Environment: 
– Decent, affordable, lead-safe housing 

• Address board-ups 
• Work with residents and neighborhood organizations 

– Improved access to recreation centers and parks 
• Private sector support 
• City policy      

       
      


	Lead Paint Poisoning:�Baltimore - 2015
	Cognitive Effects of Lead on Children
	Differences in Mean Fall PALS-K Scores between Refined GM BLL Category & Reference Category
	�Lead and Reading Readiness in �Fall of Kindergarten�
	% Above Fall PALS-K Benchmark �by Blood Lead Level
	Children Affected by Lead in Baltimore
	New CDC Lead Reference Value: 5µg/dL 
	Housing of New Cases (BLL 10+ µg/dL), Baltimore Children, 2011-2013*
	Older Housing Stock
	Maryland Reduction of Lead Risk in Housing Law  
	What could be done?
	What could be done? - 2
	Look at the Big Picture 

