
From: Miller, Mark (DCH)
To: Dykema, Linda D. (DCH); Priem, Wesley F. (DCH)
Subject: FW: Childhood Lead Poisoning Prevention program documents
Date: Friday, September 25, 2015 1:54:55 PM
Attachments: Flint Testing and EBLLs_updated 092315_with notes.pdf

Pediatric Lead Exposure Flint Water.from Hurley.pdf
Importance: High

FYI.   Don’t distribute too broadly!
 

From: Travis, Rashmi (DCH) 
Sent: Friday, September 25, 2015 11:15 AM
To: Miller, Mark (DCH) <millerm1@michigan.gov>
Subject: FW: Childhood Lead Poisoning Prevention program documents
Importance: High
 
FYI the PPT from Hurley.
 

From: Peeler, Nancy (DCH) 
Sent: Wednesday, September 23, 2015 5:33 PM
To: Travis, Rashmi (DCH); Robinson, Mikelle (DCH); Lasher, Geralyn (DCH); Hertel, Elizabeth (DCH)
Cc: Fink, Brenda (DCH)
Subject: Childhood Lead Poisoning Prevention program documents
Importance: High
 
Hello – I’m going to send a series of emails with materials you have asked for, as a way to organize
 them. 
 
The first document attached to this email is our CLPPP updated analysis of the blood lead testing
 data we have for children aged 0-16 in Flint.  This is an update from what we sent to the Director’s
 office earlier in the year, in that we added an additional year (2010-2011), and added data for May-
August 2015 (per Geralyn’s request in an email late last week).
 
Regarding this data:

·         We are using the timeframe of May –April for this chart, because the water source
 change in Flint happened in April 2014.  So, we started by looking at the 12 month time
 period from May 2014 – April 2015.  Then we went back and compared that same time
 frame to the 4 previous years, to see if the pattern was similar, significantly different,
 etc. 

·         We included all children with a Flint address, which may not exactly conform to the city
 boundaries.

·         We only included first time blood lead levels of > 5 mcg/dL, not all subsequent tests a
 child may have received.

·         We included all types of blood samples – venous blood draws, capillary samples, or
 unknown (e.g. not labeled as venous or capillary).  Typically we would point to venous
 samples as the best, most reliable, but we had many non-venous samples, so to be
 inclusive added those in. 

 

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=1A5BAD5AC8EF4C53A24E5C4CB91853FF-MILLER MARK_809E010B9B
mailto:DykemaL@michigan.gov
mailto:priemw@michigan.gov



May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr
2010-2011 22 16 14 27 29 11 14 1 6 17 9 2 2010-2011 402 379 325 442 504 315 335 206 276 240 338 285
2011-2012 15 15 16 26 22 11 15 8 10 5 7 3 2011-2012 390 370 324 503 512 413 372 248 333 298 389 370
2012-2013 14 7 19 14 17 13 8 4 7 4 5 6 2012-2013 328 335 376 540 458 416 331 237 325 298 325 397
2013-2014 12 11 10 9 16 9 7 4 3 3 6 5 2013-2014 371 353 378 401 432 414 305 277 304 319 363 339
2014-2015 8 6 20 25 25 7 7 4 2 5 5 9 2014-2015 346 324 379 445 471 357 281 219 301 287 342 337


2015 9 6 8 11 2015 297 330 249 284


*Children whose address is listed as "Flint"--may not conform exactly to Flint city limits
  Less than 16 years of age at time of test
  Includes only first-time blood lead levels >= 5 ug/dL
  Includes sample type of venous, capillary or unknown


September 23, 2015
Source:  MDHHS Data Warehouse, Lead Specimen table
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PEDIATRIC LEAD EXPOSURE IN  
FLINT, MICHIGAN: 
A FAILURE OF PRIMARY PREVENTION


Mona Hanna-Attisha MD MPH FAAP 
Hurley Children’s Hospital 
Michigan State University Department of 
Pediatrics and Human Development







Introducing Makayla*


• 12 month old girl (DOB 8/15/2014) presented last week 
for her 1 year old check up. No concerns. 


• Lives with single mom and 2 older siblings in west side 
(48504). Formula from WIC; powder mixed with warm 
tap water. 


• Physical exam and development are normal. Makayla 
receives her 1 year old vaccines and routine lead and 
hemoglobin screening. 


• A couple days later, lead level comes back as 6 ug/dL. 


*Hypothetical scenario 







Blood lead level of 6 ug/dL….
• Blood lead levels (BLL) above 5 ug/dL are 
considered elevated blood lead levels (EBL) 


• Just a few years ago (2012), 10 ug/dL was cutoff 
• Increasing evidence shows NO safe blood lead 
level  


• Disproportionately impacts low income, minority 
children 


• Primary prevention is most important







Primary Prevention
• “Because no measurable level of blood lead is known to 


be without deleterious effects, and because once 
engendered, the effects appear to be irreversible in the 
absence of any other interventions, public health, 
environmental and housing policies should encourage 
PREVENTION of all exposure to lead.” 


“Low Level Lead Exposure Harms Children: A Renewed Call for Primary Prevention.” 
2012 CDC Advisory Committee on Childhood Lead Poisoning Prevention.







What will happen to Makayla?
• Vast evidence supports increased likelihood of: 


• Decrease in IQ 
• An increase in BLL from 1 to 4 ug/dL, drops mean IQ -3.7 points  


• Small change in mean IQ, shifts entire population IQ 
distribution 
• Reduces high achievers IQs (>130) and increases kids with low 


IQs (<70) 
• Implications for special education services, employment, 


incarceration, life achievement, etc  


Lanphear BP et al., Low-level environmental lead exposure and children's intellectual function: an 
international pooled analysis. Environ Health Perspect, 2005. 113:894-9. 
Fewtrell LJ, Pruss-Ustun A, Landrigan P, and Ayuso-Mateos JL, Estimating the global burden of disease of 
mild mental retardation and cardiovascular diseases from environmental lead  
exposure. Environmental Research, 2004. 94:120-33.







Behavioral Burden
• Increased likelihood of : 


• ADHD behaviors 
• Delinquent behaviors and arrests 
• Total arrests and increased rates of arrests involving 


violent offenses 


• Other health effects: hematologic, cardiovascular, 
immunologic, endocrine, etc


Wright, JP, KN Dietrich, MD Ris, et al. 2008. Association of prenatal and childhood blood lead concentrations with criminal 
arrests in early adulthood. PLoS Med 5(5): e101 
Chen, A, B Cai, KN Dietrich, et al. 2007. Lead exposure, IQ, and behavior in urban 5-7 year-olds: Does lead affect behavior 
only by lowering IQ? Pediatrics 119(3): e650-e658.  
Needleman, HL, C McFarland, RB Ness, et al. 2002. Bone lead levels in adjudicated delinquents: A case control study. 
Neurotoxicology and Teratology 24(6):711-717.







The Cost
• “For childhood lead poisoning, $5.9 million in medical care costs, as 


well as an additional $50.9 billion (sensitivity analysis: $44.8–$60.6 
billion) in lost economic productivity resulting from reduced cognitive 
potential from preventable childhood lead exposure.”  


• “The present value of Michigan’s economic losses attributable to lead 
exposure in the 2009 cohort of 5 year-olds ranges from $3.19 (using 
U.S. blood lead levels) to $4.85 billion (using Michigan blood lead 
levels) per year in loss of future lifetime earnings.” 


Leonardo Trasande and Yinghua Liu. Reducing The Staggering Costs Of Environmental Disease 
In Children, Estimated At $76.6 Billion In 2008. Health Affairs, 30, no.5 (2011):863-870 
The Price of Pollution: Cost Estimates of Environment-Related Childhood Diseases in Michigan. 
2010 Report by Michigan Network of Children’s Environmental Health







Lead in Water
• Increasing as source of lead, because of success in 


controlling other sources. 
• Increasing due to aging water infrastructures, change in 


water sources, disinfectant uses, etc  
• Disproportionally impacts developmentally-vulnerable 


formula-fed infants and pregnant mothers 
• For about 25% of infants drinking formula made from tap water at 10 


ppb, blood lead would rise above the CDC level of concern of 5 
micrograms/deciLiter (or ug/dL).  


• Increase in fetal death and reduced birth weights


Triantafyllidou, S., Gallagher. D. and Edwards, M. Assessing risk with increasingly stringent public health goals: the case of water 
lead and blood lead in children.  Journal of Water and Health.  doi: 10.2166/wh.2013.067 58-68 (2014).  
Edwards, M. Fetal Death and Reduced Birth Rates Associated with Exposure to Lead-Contaminated Drinking Water. Env. Sci. 
and Tech. 2013 DOI: 10.1021/es4034952 







PRELIMINARY 
RESULTS







Preliminary Results of Pediatric Blood Lead 
Levels (BLL)


•Methods 
• Data from all blood lead levels processed at Hurley Medical Center 
• HMC Institutional Review Board (IRB) approved 
• All children 5 years of age and younger 
• Zip codes 48501-48507 
• Two periods of comparison: 


• PRE-SWITCH: January 1, 2013 – September 15, 2013 
• POST-SWITCH: January 1, 2015 – September 15, 2015  


• Analyzed % Elevated Blood Lead (EBL) 
• EBL = Blood lead Levels > 5 g/dL







Blood Lead Level Analysis 
• Large sample size  


• N= 1746 for Flint children (pre n=906, post n=840) 
• N= 1670 for non-Flint children (pre n=943, post n=727) 


 
Flint results for children 5 years and under:  
• PRE-SWITCH % EBL:  2.1% (consistent with MDHHS data 2.2) 


• POST-SWITCH % EBL: 4.0% 
• p < 0.05; STATISTICALLY SIGNIFICANT CHANGE







High Risk Zip Codes Results 
• Focus on zip codes  


(48503 and 48504) with 
high water lead levels 


• Total n=742, pre n=394, 
post n=348 


– Results:  
• PRE-SWITCH % EBL: 2.5% 
• POST-SWITCH % EBL: 


6.3% 
• p < 0.05; STATISTICALLY 


SIGNIFICANT CHANGE 







What was rest of county doing?
• Analysis of same time periods for Genesee County 


children who live outside of City of Flint zips codes (non 
48501-48507) 
• N=1670 for non-Flint children (pre n=943, post n=727) 


Non-Flint results for children 5 years and under:  
• PRE-SWITCH % EBL:  0.6% 
• POST-SWITCH % EBL: 1.0% 
• p = 0.637; NO CHANGE







Blood Lead Level Analysis 
• % EBL all children less than 5 years of age


ALL 
FLINT 
(n=1746)


HIGH-
RISK 
FLINT  
(n=742)


REST 
OF 
FLINT 
(n=1004)


NON- 
FLINT 
(n=1670)


PRE-SWITCH 2.1% 2.5% 1.8% 0.6%
POST-SWITCH 4.0% 6.3% 2.4% 1.0%







Blood Lead Level Analysis 
• % EBL children 15 months or less 


• Total Flint n=619, pre n=295, post n=324 
• Total Non-Flint n=816, pre n=443, post n=376


HIGH-
RISK 
FLINT 
(n=269)


REST OF 
FLINT 
(n=350)


NON- 
FLINT 
(n=816)


PRE-SWITCH 1.5% 0.6% 0.5%


POST-SWITCH 4.4% 1.1% 0.5%







Graphical Summary 
Change in % EBL Flint vs Non-Flint


Pre Post







Graphical Summary 
Change in % EBL by area


Pre Post







Conclusions from BLL analysis
• % of children with EBL in Flint has increased 


• Most striking increase in zip codes with highest water lead levels 
• Results underestimate risk: infants not screened for lead 


and water usage unknown. 
• Accurate exposure largely unknown since national childhood lead 


screening focuses on household lead exposure (paint, soil, dust) at 
later ages (1 and 2 yrs) 


• Results are consistent and concerning. Primary prevention 
has failed.







Next Steps
• Immediately limit further exposure  


• Encourage breast feeding 
• No tap water for high risk groups: infants on formula & 


pregnant mothers 
• Declare health advisory: allows WIC to administer water 


or ready-to-feed formula and other resources (Salvation 
Army & United Way water supplies) 


• Distribution of lead clearing NSF-approved filters 
• Public education regarding precautions (flushing, etc) 
• Re-connect to Lake Huron water source ASAP







And Makayla…


• Asymptomatic now 
• But what will her future hold 
and an entire generation of 
Flint children?







Looking at the charts, you can definitely see the seasonal impact associated with lead poisoning. 
 
We do NOT see a different pattern of results for the 2014-2015 year, right after the change in water
 source.  That year looks more like the data from 10-11, and 11-12. 
 
For the full 5 years worth of data, testing rates were pretty consistent, so we don’t think that is
 driving the data.  However, note that testing levels for May-August 2015 appear to be lower than in
 the previous 5 years. 
 
 
The second document I have attached is a presentation sent to us this morning by Dr. Mona Hanna-
Attisha, from Hurley Medical Center.  She shared this related to her data request that she sent to our
 program.  In scanning it, we noted that she is using different data than we did (by age, by zip code,
 time frames, which years she included, etc.), so comparing our data chart to her results is like
 comparing apples and oranges.  We have not run any analyses using her parameters.  We did note
 some slides in her document that we might disagree with, for example her statement that water is
 the primary source of lead (in Michigan, it remains lead paint that is our primary source of lead
 exposure).
 
 
Please let us know if you have questions you have about the data charts we produced.  Next email
 will be some of our program materials, that may be of use in the upcoming outreach effort.  Also,
 Rashmi indicated who I should include on this email, and I trust you will share with others as
 appropriate.
 
Nancy

 


