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Lead

e Soft, blue-gray heavy metal

* Occurs naturally but much of its presence in the
environment stems from historic use in paint and
gasoline and from industry

 The most widespread source of lead exposure for
children is in lead-based paint and dust that

remains in older buildings
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Presentation Notes
Lead is a natural occurring heavy metal.

It is very stable and resistant to corrosion and easy to mine.

Because of these properties, lead has been used for a variety of purposes for thousands of years. 

It is still used widely in industry and commercial products.

Lead was added to paint and gasoline to improve its performance but was eliminated in the 1970s due to health concerns. Legacy paint is the largest hazard.



How lead affects childrens’ health

Brain Heart

Any exposure is linked to lowered ————» Studies suggest that adults who
1Q, ADHD, hearing loss, and damaged endured lead poisoning as children
nerves. Acute exposures can cause had significantly higher risks of

convulsions, loss of body movement,
coma, stupor, hyperirritability, & death.

high blood pressure 50 years later.

Blood
Lead inhibits the body's ability
to make hemoglobin, which can
lead to anemia. This reduces oxygen
flow to organs, causing fatigue,
lightheadedness, rapid heartbeat,
dizziness, & shortness of breath.

Hormones

Lead disrupts levels of vitamin
D, which can impair cell growth,
maturation, and tooth and

bone development.

Stomach
Severe lead exposure can
create intense abdominal
pain and cramping.

Kidneys

Chronic exposures can cause
chronic inflammation, which
can lead to kidney failure,
bloody urine, fever, nausea,
vomiting, drowsiness, coma,

Reproductive System ’ g ; weight gain, confusion, rash,

and urinary changes.
A moderate exposure can not
only lower sperm count, but
also damage them. Chronic

exposures can diminish the +——— Bones

concentration, total count, and Lead may impair development
motility of sperm, though it's and the health of bones, which
unclear how long these effects can slow growth in children.

last after the exposure ends.
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There is no known purpose or use for lead in our bodies therefore no know safe threshold.  

Both children and adults are susceptible to health effects from lead exposure, although the typical exposure pathways and effects are somewhat different. 

Lead can effect every system in the body  - slowed development and growth - the effects depend on the age of the person, the amount ingested and the length of time the person has been exposed to lead. 


Lead is especially toxic and harmful to developing brains and nervous systems. It can cause permanent damage in the cognitive development of young children.

Lead poisoning in children has been linked to decreased cognitive ability such as lower IQ scores, developmental delays and learning disabilities. 


Lead poisoning can bring on, damage to the brain and nervous system, learning and behavior problems and hearing and speech problems.





Children are the most vulnerable

Young developing children are much more
sensitive to the adverse effects of lead.

— Especially harmful to developing brains and nervous
systems

— Children absorb more of the lead they are exposed to

— Young children exhibit more hand-to-mouth behavior,
increasing their exposure and intake

— Most often there are no symptoms
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Young children (6 – 36 months of age) are especially susceptible to lead since their brains and nervous systems are still developing.

Children absorb lead more readily than adults.  If lead is ingested, children absorb ~70%, adults absorb only ~20%.

Being iron or calcium deficient  can also lead to higher lead uptake through increased absorption from the GI tract.

Children under 3 years of age expose themselves to lead more readily – they interact with the environment differently by exploring with a lot of hand-to-mouth activity and  by spending time on the floor. These behaviors increase their dust and soil intake.



Lead toxicity —
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Recent evidence demonstrates significant harm in the lower levels of exposure. Blood lead concentrations under 10 µg/dL are associated with reduction in IQ points. A study by Canfield demonstrated at blood lead levels 1-10µg/dL , there was a reduction of approximately 7 IQ points.

The majority of IQ points lost due to lead exposure occur in children who have the low to moderate blood lead levels. 

A few IQ points may not seem like an large issue for an individual but it is significant when looking at population based statistics. With a 5 point change in IQ distribution, it would increase the population with an IQ of under 70 by 57%.

Though the lead toxicity is irreversible, it is worth impressing that cognitive and behavioral development is positively influenced by nurturing parents, caregivers and teachers.


Potential sources of lead exposure

(@)

Tional Remedie

Imported Spices Imported Pottery Hobbies Hobbies

f Washington State Department of
P Health



Presenter
Presentation Notes
Lead poisoning can come from one big, acute exposure or add up with prolonged exposure. It has a cumulative effect.

While levels have significant declined since the late 1970s when we regulated lead in paint and stopped using leaded gas, it still remains in our environment.

INDOOR
Lead was banned from consumer use in paint in 1977.  However, this paint is still in houses today.  
Today the main sources of lead exposure are lead-based paint and lead-contaminated dust. 
70% of cases are from lead paint in old houses. 
Most houses built prior to 1978 contain some lead-based paint hazards. Washington state ranks #17 in the US for having houses built before 1950.

OUTDOOR
Washington has large areas of land with soil that have been contaminated with lead (former smelters and orchard lands)
Hundreds of thousands of acres in WA contaminated by:
Industrial emissions
Lead arsenate pesticide
Leaded gas
Exterior lead-based paint

Occupational take home exposures: construction workers, bridge painters, battery recycling plant workers, etc.



Testing practices across the U.S., 2017
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The way states screen and test for elevated blood lead levels varies widely across the United States. 

For example, in Massachusetts, they have a universal screening policy where all children must be tested twice before age three. Children living in high-risk neighborhoods are tested again at age four. With this legal mandate, Massachusetts has the highest rate of pediatric lead screening in the country, with 77%  percent of children under six years old screened in 2016. Similar to Massachusetts, 17 other states require all children to have blood lead testing done before age six.

We do not have universal screening in Washington state. Besides the Medicaid-mandate (which is not being followed by all) we use a targeted approach to screening those at highest at risk. We have one of the lowest screening rates in the country with other other western states close behind.


RECOMMENDATIONS FOR BLOOD LEAD TESTING OF CHILDREN IN WASHINGTON STATE

The Department of Health recommends screening children using the below algorithm at 12 and 24 months of age.

Does the child have any of the following risk factors:
* Lives in or regularly visits any house built before 1950.%
* Lives in or regularly visits any house built before 1978 that has recent or ongoing renovations or remodeling.
*+  From a low income family (defined as incomes <130% of the poverty level.)**
* Known to have a sibling or frequent playmate with elevated blood lead level.
* s arecent immigrant, refugee, foreign adoptee, or child in foster care.
* Has a parent or principal caregiver who works professionally or recreationally with lead. (See sidebar for examples.)

* Uses traditional, folk, or ethnic remedies or cosmetics (such as Greta, Azarcon, Ghasard, Ba-baw-san, Sindoor or Kohl.)

* Screening may not be indicated if the home has previously undergone lead abatement or tested negative for lead after remodeling.

** Federal law mandates testing for all children covered by Medicaid.

YES UNK

Perform lead testing

Healthcare providers should consider testing additional children per clinical judgment, such as:
*  Child whose parents have concern or request testing (including older children that have risk of exposure.)
*  Child living within a kilometer of an airport or lead emitting industry or on former orchard land.
+  Child with pica behavior.

+  Child with neurodevelopmental disabilities or conditions such as autism, ADHD, and learning delays.

Healthcare providers are encouraged to use the Department of Health’s Lead Risk Index Map to better understand which
areas in their community are at higher risk for lead exposure. See https://fortress.wa.gov/doh/wtn/WTNIBL/

Interpretation and Medical Management of Blood Lead Levels:
If blood lead level is 25 mcg/dL: See PEHSU Recommendations on Medical Management of Childhood Lead Poisening

LEAD RISK EXPOSURE
EXAMPLES:

Occupations and
Hobbies:

Remodeling and
demolition

Painting

Work or visit gun range

Mining, smelting,
battery recycling

Making lead fishing
weights or ammunition

Stained glass

* Soldering and welding

Consumer Products:

* Pottery or porcelain
with lead glaze

* Informally imported
foods, candies and
spices

* Antigue furniture and
inexpensive jewelry

Diieal

DOH 334-382
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In 2015, an Expert Panel convened to provide screening recommendations to Washington state providers. Up until this point it was a vague – “use your clinical judgment” statement.

The recommendations follow the American Academy of Pediatrics Bright Futures recommendations to test at 12 and 24 months of age and lists risks factors associated with lead exposure.

This one page clinical algorithm is intended for providers to discuss risk factors with the parents for inform shared decision making on whether to test or not.

Even though this is based on risk, there is a federal mandate that all Medicaid-enrolled children must be tested as part of the early and periodic screening diagnosis and treatment  (the EPSDT) visit.


Clinical algorithm: http://www.doh.wa.gov/Portals/1/Documents/Pubs/334-394.pdf
Report: http://www.doh.wa.gov/Portals/1/Documents/Pubs/334-383.pdf
Mapping tool: https://fortress.wa.gov/doh/wtn/WTNIBL/






History of action levels

There is no safe level of lead in blood

In January 2012, the Advisory
Committee on Childhood Lead
Poisoning Prevention (ACCLPP)
recommended:

* Language change from “level of
concern” to “reference level”

» Reference level set at >5 pg/dL*

CDC adopted recommendation and
WA State changed rules accordingly

* Represents the 97.5 percentile from NHANES data
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Geometric mean is 1.17 µg/dL for 1-5 yo  (2009-2010 NHANES)


Testing rates by states, 2016

Annual Testing Rate of Children Under 72 Months of Age, 2016
in states reporting annually to CDC
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Blood lead testing rates

Blood lead testing rates of children <72 months of age in Washington
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Blood lead testing rates

Blood lead testing rates by county (2014-2018)
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Elevated blogl lead levels

Elevated blood lead level rates of children <72 months of age in Washington
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Elevated blooouead level rates

Elevated blood lead level rates by county (2014-2018)

Wh atcom j e Pl 9% with results == Sug/dL

~ e e [ o <134
Skagit' - 1 F\. [ J134-<20
: NGTON 7 ] 201-<226
| EETERRY:
| R
m Not Reliable

Legend (Measure 1)

Lincoln

Elevated is defined as >5ug/dL
Washington State Department of

P Health




Distribution of the percent of cases 25 pg/dL assigned to
Local Health Jurisdictions in a 10 year period (2006-2015)
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Prevention: Keep it clean and maintained

 Damp dust and change water frequently

* Inspect home regularly and fix chipping, flaking, peeling and
deteriorated paint using lead-safe work practices

« Remove shoes before entering the house

e Take care of minor problems before they become major

Washington State Department of

Health
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A lot of the same factors that can contribute to allergic reactions, asthma episodes or poor indoor air quality can be caused by dust

Keep it Clean: damp dust, damp mop, (HEPA) vacuum

Using a vacuum with a High Efficiency Particulate Air (HEPA) filter will remove lead dust and paint chips from carpeting and drapes. 

Regular vacuums can release lead particles back into the air.  

If a HEPA-equipped vacuum is not available, steam-cleaning is the next best option. 


Prevention: Healthy diet

* Eatregular meals

e Eat foods rich iniron, calcium and vitamin C

i Washington State Department of
P Health


Presenter
Presentation Notes
Nutrition can play a pivotal role in preventing childhood lead poisoning.

It is important to help minimize the amount of lead that is absorbed and stored in the bones. 

A child's body requires certain minerals, especially calcium and iron. When these minerals are deficient in the body, lead absorption is increased. 

Children whose diet is deficient in these minerals retain more of the lead than they would have otherwise.

An empty stomach absorbs more lead. By feeding your child healthy meals and snacks each day, it will help his or her body to absorb less lead. 

Children need to have plenty of iron in their system. 

To the body, iron and lead look very similar. When there is more iron than lead, the body will absorb the iron.

Foods that are high in calcium can also help the body absorb less lead.

Vitamin C will help the body absorb more iron and calcium.





Sources

Effects on children  Lead-based paint,

* Kids absorb up to 70 percent contaminated dust

of lead, adults about 20 percent in homes built
before 1978

e Often undetected; no
obvious symptoms

* Can lead to learning

* Drinking water
from lead pipes

disabilities, behavioral » Contaminated
problems, malformed bones, food
slow growth * Soil (lead does

« Very high levels can not biodegrade,

cause seizures,
coma, death

-

What parents cando ==

* Have child * Frequently «Only - B . Test paint,

screened if wash child's use cold tap dust in home

there is concern  hands, toys, water for drinking, if it was built

of lead exposure pacifiers cooking before 1978 |
7
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Resources

Clinical screening algorithm
http://www.doh.wa.gov/Portals/1/Documents/Pubs/334-394.pdf

WA lead exposure risk map
https://fortress.wa.gov/doh/wtn/WTNIBL/

PEHSU medical management guidelines
http://www.pehsu.net/ Childhood Lead Exposure.html

DOH lead website

www.doh.wa.gov/lead
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P Health



http://www.doh.wa.gov/Portals/1/Documents/Pubs/334-394.pdf
https://fortress.wa.gov/doh/wtn/WTNIBL/
http://www.pehsu.net/_Childhood_Lead_Exposure.html
http://here.doh.wa.gov/materials/child-lead-test-results/?searchterm=lead
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Lenford O’Garro, MS, RS

Office of Environmental Public Health Sciences
Washington State Department of Health
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