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Understand the negative
affects of lead poisoning

Present the current situation
INn Lancaster County

- Ongoing advocacy and

OBJECTIVES



WHAT IS LEAD?

6500 BC. - Lead discovered in Turkey, first mine.

500 BC-300 AD.- Roman lead smelting produces dangerous
emissions.

100 BC. - Greek physicians give clinical description of lead
poisoning.

"Lead makes the mind give way.”
' - 2nd BC




“Lead Poisoning remains the
Most common and societal
devastating environmental
disease of young children.”

PUBLIC HEALTH SERVICE - L. SULLIVAN, 1991
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WHAT IS LEAD?

Soft blue-gray metal

Found in the
natural environment

Was added to paint
and gasoline in past (up to 1978)

the natural ore galena




Dust, paint, and/or soill

Contaminated food,
or alcohol
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SUGAR SUBSTITUTE

A microgram is one

gram.

A deciliter is one tenth of a liter
The average adult has 4-5 liters of
blood. The average child 1-2 liters.
So 50 millionth of a gram is enough
to raise a child’s blood lead level to
5mcg/dl.

There are 20,000 “doses” of
potential lead poisoning in g¥
packet of sugar substitut







EFFECTS OF LEAD

Adverse Health Effects
of Lead Exposure

<+— Death

<+— Encephalopathy
<+— Nephropathy
<*— Frank Anemia

<+— Colic

<— Decreased hemoglobin synthesis

<— |ncreased vitamin D metabolism
Increased risk of hypertension in adulthood

<+— |ncreased nerve conduction velocity

<— Increased level of erythrocyte protoporphyrin
<+— Decreased vitamin D metabolism
<+— Decreased calcium homeostasis

<— Developmental toxicity
Delayed puberty
Decreased growth & hearing

<— Developmental toxicity
Decreased IQ levels & academic abilities
Attention-related behaviors
Anti-social behaviors




Chronic, low-level exposure can lead to
subtle neurodevelopmental effects

Sometimes not recognized until older
grades requiring higher-level cognitive
nctions

N\ D

nildren’'s future
> as well



LEAD AND IQ...NO LEVEL IS SAFE

Figure 2: IQ Loss Associated with Preschool Blood Lead
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Low-Level Environmental Lead Exposure and Children's Intellectual Function: An International Pooled Analysis.
Bruce P. Lanphear; et.al., Environ Health Perspect. 2005;113(7):894-899.



Inverse relationship between indices of lead
exposure and IQ (cognition)

e About 4-8 points as BLL increases to 10 ug/dL and
1-5 points as BLL reaches 20 ug/dL

ase in proflc:lency INn basic academic skills
reosed school achievement




New Findings on Lead and Educational Aftainment

Blood Lead
Levels

Educational Impact

Size of Study

Location of Study

<3 pg/dL

Decreased end of grade test scores

More than 57,000
children

North Carolina
(Miranda et al. 2[][!9}1

4 pg/dL at
3 years of age

Increased likelihood learning disabled
classification in elementary school

Poorer performance on tests

More than 57,000
children

35,000 children

North Carolina
(Miranda et al. 20[!9}1

Connecticut
(Miranda et al. 2011)

30% more likely to fail third grade
reading and math tests

More likely to be non-proficient in
math, science, and reading

More than 48,000
children

21,000 children

Chicago
(Evens et al.
unpublished data)

Detroit
(Zhang et al. 2013)

5-9 pg/dL

Scored 4.5 points lower on reading
readiness tests

3,406 children

Rhode Island
(MclLaine et al. 2013)

210 pg/dL

Scored 10.1 points lower on reading
readiness tests

3,406 children

Rhode Island
(Mclaine et al. 2013)

10 and 19
pg/dL

Significantly lower academic
performance test scores in 4th grade

More than 3,000
children

Milwaukee
(Amato et al. 2012)

> 25 pg/dL

$0.5 million in excess annual special
education and juvenile justice costs

279 children

Mahoning County, Ohio
(Stefanak et al. 2005)




SOCIETY PAYS THE PRICE
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THE PB EFFECT

What happens when you expose a generation of
kids to high lead levels? Crime and teen pregnancy
data two decades later tell a startling story.

Gas lead Vialent
in tons crimes per

per 1,000 100,000
people, people,
1937-86 1960-2004

12k 2000

1937 1944 1951 1958 1965 1972 1979 1986
1960 1967 1974 1981 1988 1995 2002 2009

Sources: Rick Nevin,
USGS, DOJ

Mother Jones




LEAD AND JUVENILE
DELINQUENCY

CHILDHOQOD LOW LEAD EXPOSURE

Class| Dentine Lead

(ppm)

<5.1
5.1-8.1
82-11.8

11.9-171
17.2-27.0
27.0 :

% REPORTED BY TEACHERS

Lead in the body:
where it goes
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GRADE Unable 1o Follow  Functioning

Deficits in Psychologic and Classroom Performance of Children with Elevated Dentine
Levels. Needleman, Herbert L. et al, New England Journal of Medicine, Vol. 300,
No. 13, pp. 689-95 (1979)

D 4% Soft tissus, especially
brain, liver, kidneys

=1 1% Blood




POPULATION HEALTH EFFECTS

9.4 million:
“intellectually

impaired” 2.4 million:

“intellectually

6.0 million: gifted”

“intellectually
6.0 million: gifted”

“intellectually

impaired” '

O 0 AB0 100 120 A140 160 40 60 A 80 100 120 A 140 160
70 IQ 130 70 IQ 130

Figure 6: Small Individual Effeds Can Have Significant Population Effects’




MARYLAND DEPARTMENT OF THE ENVIRONMENT
CHILDHOOD BLOOD LEAD SURVEILLANCE
STATEWIDE 1993-2014

HILDREN TESTED, BLOOD LEAD >=10MCG/DL

1993 1994 1995 19896 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
(14,546 10,377 11585 0,884 7,763 5068 3904 3402 2841 2297 1719 1,811 1,331 1274 892 713 553 531  452) 364 371 355)

(60,912 52,391 64,394 59746 67,118 58585 61,529 75516 76,742 79,507 76,721 105549 99,148 102,974 105,708 106,452 107 416 114,829 109,534 110,539 110,082109,031)

MDE e

CALENDAR YEAR —M

(Number of Children with BLL>=10mcg/dl)
(Number of Children Tested)



Lancaster County EBLL Rate by Year
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Marietta

Columbia

Millersville

Holtwood

Census Tracts: Quartiles

Parcel data from Lancaster County GIS and Assessment Office.

Legend
Map created by Lancaster General Research Institute: February 18, 2013. 8%-47% [ 60.1% - 87%
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2006-2012 Lancaster County

Census Tract % EBLL (>= 5mg/dl)
Age <=7 Most Recent or Highest
Test Value
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Rate of children less than 7 years old with
EBLs (elevated blood lead levels < §)
Curren;rg around 13%. The national average
IS..... 5.4%

According to 2010 census children under
age of 7 represent 10% of the population,
which is number 1 per capita in the state.

The rate of testing for children 1 to 2 years of
age was 7.64% which is half of most counties
PA and much lower than the national
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LANCASTER AND LEAD....

A CONFLUENCE OF FACTORS



% EBLL (=5ug/dL)

Average EBLL by Distress Index and Housing Quartiles
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Prevalence of Lead Poisoning in Children Under Age 6 by Race or Ethnicity
in Wisconsin, 2004- 2010

7.0

—@— African American

Hispanic

Hmong

—x— Native American

—8— Non-Hispanic White

TN

Rate of Lead Poisoning

https://www.dhs.wisconsin.gov/lead/index.htm




Several “at-risk” groups including Latino
population and Amish population.

No serious lead ordinances in county’s 63
separate municipalities, except Lancaster City.

~ There are playgrounds in Lancaster City which test
d in soill.

high lead

LANCASTER AND LEAD...

A CONFLUENCE OF FACTORS



Partnership for Public Health and
Lancaster Lead Coalition

New Funding from HUD
Other grant funding

nity Partnerships/

WORKING TOWARD SOLUTIONS



“Working collaboratively with local stakeholders to protect
orevent disease and promote the health and well-
ancaster County.”

WORKING TOWARD SOLUTIONM



http://www.partnershipforpublichealth.org/
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New Funding from HUD
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Lead Based Paint Hazard Control Grant

$1.33 million to abate lead hazards in city and county

A total of 92 homes will be remediated
/0 in the City limits

vners with some



Other grant funding
CHI/ St. Joseph Children’s Health




Community Partnerships/ Legislative solutions 5

CITY OF

LANCASTER

A City Authentic

Advocating to legislators

eloping better Lead ordinances

ancaster City

% Penn Medicine —
"
Lancaster General Health of Lancaster County

WORKING TOWARD SOLUTIONS






