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Purpose of the Lead Manual

The purpose of the Missouri Department of Health and Senior Services (DHSS) Lead Manual is to provide guidance to the steps necessary to identify, treat, and prevent lead poisoning in children.  The Lead Manual attempts to outline the steps and procedures that should be followed when providing blood testing, medical management, environmental risk assessment and care coordination when a child is found to be lead poisoned.

In addition, the manual describes the responsibility of various service partners during the process of providing services and the steps to be undertaken.  However, due to limited availability of resources, the coordination and provision of services varies greatly across the state.  This manual does not attempt to address all of the variations.

Elimination of further lead poisoning must involve rehabilitation of housing structural components and at times other environmental concerns.  Frequently the environmental action plan developed by the risk assessor for an elevated lead level child is limited in the recommendations that can be made due to financial constraints of the family or property owner.  These are issues beyond the scope of this manual, but must be addressed by both the state and the local communities.
The manual includes information about a wide variety of topics.  Some subjects are useful to many audiences such as:

· Recommendations for time-phased actions based on a child's blood lead test results.

· How the public health system in Missouri works for children identified with elevated blood lead levels.

· How the roles of each of the various fields of expertise work together to complement each other for the assurance that a child’s health is improved and/or maintained.

· Where to call for additional technical assistance.

Health Care Providers
Health care providers referencing the Lead Manual will have access to:

· The recommendations and requirements for childhood blood lead testing

· Information on the performance a Lead Risk Assessment for a child

· Hand-washing techniques to avoid contamination during blood draws

· How to interpret and respond to blood lead test results for children

· Where to obtain current information on how to medically treat a child identified

with lead poisoning

· How to obtain a home environmental lead assessment for an elevated blood lead child 

· When to re-test EBL children 

· Blood lead testing reporting requirements in Missouri

· How to find out the extent of childhood lead poisoning for areas of Missouri

· How to access anticipatory guidance materials for parents of young children

Public and Private Laboratories

Laboratories referencing the Lead Manual will to know:

· Requirements for performing blood lead analyses in Missouri

· The requirements for complete and timely reporting of blood lead test results

· Requirements for analyses of environmental samples for lead content

Case Managers

Case managers, service coordinators and care coordination staff referencing the Lead Manual will know:

· How to complete the Family History Questionnaire

· How to develop and carry out an appropriate care plan

· What information to provide a family caregiver to reduce a child's blood lead level

· How to assure a variety of diverse services are coordinated for provision to the family of an EBL child 

· How to record and report case management activity for an EBL child 

· When to close an EBL child case

Licensed Lead Risk Assessors Performing EBL Environmental Risk Assessments 

Licensed lead risk assessors that reference the lead manual for performing EBL Assessments will know:

· The laws, regulations and requirements for lead activities associated with an EBL case

· How to schedule and conduct an EBL environmental risk assessment

· How to collect environmental samples and interpret the analysis results

· What interim controls are and how to safely apply them

· What lead abatement is and how to safely carry it out

· What to do about a non-compliant property owner

· How to record and report EBL environmental risk assessment activity 

· When to close an environmental risk assessment record

Local Public Health Agencies and Managed Care Organizations

Depending on individual staff responsibilities (i.e., nurse-case managers, environmental public health specialists), referring to the Lead Manual will provide pertinent information for the specialty areas listed above.  In addition, Local Public Health Agencies (LPHA’s) and Managed Care Organizations (MCO’s) will gain a better understanding of their individual, yet connected roles, and the additional support systems that are available to them.  

Both of these organizations are expected to closely collaborate and coordinate activities to avoid duplication of services, or conversely gaps in services.  Thus, limited resources are used wisely to assure the continued and/or improved health of children within each agency’s purview for which both agencies hold some responsibility. 
Lead Poisoning

Lead in the Environment
Lead is a shiny silver colored heavy metal found naturally in the earth's crust.  It is used in our society for a variety of reasons:

· Lining tanks, piping and other equipment where pliability and corrosion resistance are required.  

· Handling corrosive gases and liquids (e.g., sulfuric acid, etc.) for:

· Transportation-automotive batteries 

· Petroleum refining

· Halogenation

· Vitreous enameling

· X-Ray and atomic radiation protection

· Pigment for paints, varnishes, glazes, enamels 

· Ammunition

· Compounding agent in rubber manufacture

· Additive to bronze, brass, steel, and other alloys to improve their characteristics

· Compound in:

· Ceramics
(
Cable covering

· Plastics
(
Casting metals

· Electronic devices
(
Other metal products

· Flint glass
(
Crystal

Lead is not typically considered harmful in its natural state.  It is only processed or recycled lead that can become a health hazard.  Fine particles of processed or recycled lead and/or lead dust becomes a health hazard when it is taken into the body through inhalation (breathing) and/or ingestion (swallowing).

Effects of Lead Poisoning

Lead affects almost every organ and system in the body.  The effects are the same whether it is breathed or swallowed.  Lead damages the brain, central nervous system, kidneys, and immune system.  

Children

Lead in the human body is most harmful to young children under six years of age.  It is especially detrimental to children less than three years of age due to their rapidly developing systems. Young children are more likely to take lead into their bodies due to their frequent hand-to-mouth behavior.  Their closer proximity to lead dust on the floor and in the soil also increases their risk of exposure.  Children absorb and retain more lead in proportion to their weight than do adults. The hearing and growth of young children is also adversely affected by lead.  Lead can cause learning and behavioral problems in children.  Low-level exposure to lead during early development has been linked to deficits in neurobehavioral-cognitive performance later in childhood and adolescence.

Adults

In adults, lead may decrease reaction time, cause weakness in fingers, wrists, or ankles, bring about constipation, influence hypertension, and possibly affect the memory and concentration.  Higher levels of exposure may cause abdominal pain, anemia, encephalopathy and infertility.

Fetuses can be exposed to lead through their mothers.  Harmful effects include premature births, smaller babies, decreased mental ability in the infant, learning difficulties, and reduced growth.

Symptoms of Lead Poisoning

Symptoms of lead poisoning may range from subtle or unnoticeable, to death.  Many of the indicators of lead poisoning are common symptoms of numerous other illnesses, and therefore, lead poisoning may not initially be suspected.

	Mild Toxicity
	Moderate Toxicity
	Severe Toxicity

	Mild fatigue
	General fatigue
	Paralysis

	Irritability
	Headache
	Encephalopathy

	Occasional abdominal pain
	Abdominal pain
	Seizure

	Muscle pain
	Joint pain
	Coma 

	Lethargy - listlessness
	Difficulty concentrating
	Death

	Hyperactivity
	Behavior problems
	

	
	Constipation
	

	
	Vomiting
	

	
	Weight loss
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Lead Exposure Sources

Listed below are the exposure sources of lead.

Lead Dust

Lead dust is the primary source of lead poisoning today.  Lead from paint, soil, occupational and industrial sources, as well as certain hobbies, contaminates the dust.

Paint

Through the 1940s, paint with up to 50% lead additives was in widespread use.  Beginning in the 1950s, the use and manufacture of interior lead-based paint declined.  Until the mid-1970s, exterior lead-based paint and lesser amounts of interior lead-based paint continued to be available.

In 1978, the Consumer Product Safety Commission banned the manufacture of paint containing more than 0.06% lead by weight for use on interior and exterior residential surfaces, toys, and furniture.  Unfortunately, lead-based paint that is still available for industrial, military, and marine usage occasionally ends up being used in homes.

Based on this historic review, housing built prior to 1978 may contain some lead-based paint.  Pre-1950 housing poses the greatest potential risk for exposure due to the high lead content in paint used for residential housing at that time.  Additionally, due to its age, housing built prior to 1950 may more likely be deteriorated, thus, the interior and exterior paint of these residences may be chipping, peeling, flaking, and/or dusting.

Intact paint containing lead is not necessarily a hazard to human health.  It is only when the paint begins to chip, peel or flake that particles and/or dust become available for uptake into the body.  Friction surfaces (i.e., windows, doors, floors, and stairs) coated with lead-based paint also present a health hazard because of the dust that is created when the surfaces rub together.  

Additionally, chewable surfaces (e.g., windowsills, chair rails, toys, furniture, etc.) coated with lead-based paint can present an extreme health hazard for young children.  Due to children's natural curiosity to explore their environment with all of their physical senses, and the fact that lead-based paint has a sweet taste, their attraction to such a health hazard is understandably increased.

Finally, hazardous lead dust is created, many times in large quantities, during remodeling and renovation of older housing and/or lead-based painted, varnished, or enameled furniture and refinished bathtubs. Many parents, in their attempt to provide a safe, clean, and healthy home environment for their children unknowingly release lead toxins in this manner and endanger their children, themselves and visitors to their home.

Soil , Air Emissions, and Remodeling

Lead-contaminated soil is primarily caused by past automobile emissions, industrial emissions, and exterior remodeling.  In some parts of Missouri, past lead mining industries have also contributed to the lead contamination of nearby residential soil.

Automobile emissions have been an important source of soil contamination, particularly in areas that had congested traffic when gasoline contained lead additives.  The lead from the dust in automobile emissions 

was deposited in the soil along roadways.  Because lead is a heavy metal it does not wash away easily, thus children playing in these areas may come in contact with lead contaminated soil.
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Industrial emissions may also be a source of exposure for lead poisoning.  Missouri is the number one producer of lead ore and lead by-products in the United States.  Communities near active farming and mining, milling and recycling plants may be affected by emissions into the air from these industries.  

Routine air sampling is conducted in these areas to monitor and regulate their safety.  Residual waste (chat) left behind from defunct mining operations in certain parts of Missouri may also present a source of exposure to surrounding communities.

Exterior remodeling, involving dry scraping and sanding of lead-based paint is a contributor to lead-contaminated soil.  Careful removal, containment and clean-up procedures should be followed to avoid contamination of the nearby soil, as well as yards within the neighborhood caused by blowing wind.

Occupational
Occupations that deal with lead may also pose a health hazard for individuals and families through take-home lead dust that contaminates clothing, vehicles, lunch boxes, laundry, etc.  Some of these occupations include:

· Lead smelting
(
Auto repair

· Lead recycling
(
Plumbers/pipe fitters

· Battery manufacturing/recycling
(
Construction workers

· Bridge reconstruction workers
(
Glass manufacturing

· Brass/copper foundry
(
Plastics manufacturing

· Rubber products manufacturing
(
Steel welders and cutters

· Printers
(
Shipbuilders

Other Sources

Several folk remedies used in this country have been shown to contain large amounts of lead.  Two Mexican folk remedies are azarcon and greta, which are used to treat "empacho", a colic-like illness.  Azarcon and greta are also known as liga, Maria Louisa, alarcon, coral, and rueda.  Lead-containing remedies and cosmetics used by some Asian communities are chuifong tokuwan, pay-loo-ah, ghasard, bali goli, and kandu.  Middle Eastern remedies and cosmetics include alkohl, kohl, surma, saoott, and cebagin.

Other potential exposure sources for lead poisoning include, but are not limited to:

· Glazed pottery
( 
Fishing sinkers

· Stained glass
(
Lead soldering

· Lead figurines
(
Lead crystal

· Lead shot/bullets
(
Target shooting at firing ranges

· Furniture refinishing
(
Mini-blinds

· Imported crayons
(
Leaded candle wicks
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