Childhood Lead Poisoning

Definition: Among children, lead poisoning is defined as having a blood lead level of 10(g/dL or higher. Children do not typically look or act sick and medical care is not indicated unless the blood lead level is 45(g/dL or higher. However, at levels of 10(g/dL or higher lead is thought to affect the development of the brain and central nervous system in children. Lead poisoning in adults is defined as a blood lead level of 25(g/dL or higher.

Summary

In Washington State as a whole, fewer than one percent of children have elevated blood lead levels. However, this proportion is higher among Hispanic children in central Washington, where Washington State Department of Health (DOH) data indicate that about four percent of 1- and 2-year-old children have elevated blood lead levels.

Screening children for blood lead levels ensures that poisoned children are identified and allows treatment and intervention to prevent further exposure. In Washington, about four percent of children are ever tested for lead. A state law requires that the results of all blood lead tests done on Washington residents be reported to DOH, and DOH maintains a registry of test results for all children who are tested.
Introduction

Lead poisoning has long been considered a serious environmental health threat to children. Lead is toxic to the brain and causes learning and behavior problems in children that can last a lifetime. Even at very low levels, lead affects the development of the brain and central nervous system. Therefore, it is particularly dangerous in young children under six years old in whom these organs are still developing. Unfortunately, these young children are also most likely to have elevated blood lead levels because of their hand-to-mouth activity. At very high levels, lead can cause anemia, lethargy, or vomiting. However, most children with elevated blood lead levels do not look or act sick. For these children, only a blood lead test will tell if they have a blood lead level above normal.

There have been major national successes in eliminating lead hazards from the environment in the past 20 years. In a national survey conducted between 1976 and 1980, 78% of children had lead levels that today would be considered elevated.
 By 1994, this figure had dropped to 4.4%.
 The most important reason for the change was the removal of lead from gasoline.  Lead levels in food have also dropped dramatically because of greater care in food processing and because lead solder is no longer allowed in cans. The use of lead-based paint in homes was banned in 1978, and the percentage of children living in old homes with paint containing lead is gradually dropping.

Lead-based paint in older homes is the most common source of lead exposure. Other sources pose a risk to some children including occupational take-home exposure, use of traditional folk remedies from Mexico and Asia, and lead contamination in imported items, such as pottery, cosmetics, and candy and other foods.

Description of Potential Indicators

Indicators of potential health impacts from lead in children focus on measuring their blood lead levels to estimate their exposure to lead.

Hazard Indicators. Although there are many potential sources of exposure to lead, there are few consistent data showing the distribution of these sources. The age of a house is strongly related to its probability of containing lead-based paint, and data on the age of the housing stock are used to highlight geographic areas where children might be at higher risk for exposure.

Exposure Indicators. The best measure of a child’s exposure to lead is the blood lead level. Since May 1993, DOH has maintained a registry of the results of all blood lead tests done on Washington children. DOH has also conducted several surveys to estimate the prevalence of children with elevated blood lead levels.

Protective Indicators. Because the only way to determine if a child has an elevated blood lead level is to do a blood lead test, interventions to identify the source of lead and to reduce exposure can only be initiated after that test is done. Therefore, the percentage of children tested can be considered a protective indicator. Data on other potential protective indicators, such as number of old houses undergoing lead abatement, are difficult to obtain.

Health Outcome Indicators. The effects of lead poisoning are subtle and difficult to reliably measure in individual children, and no data on health outcomes are available in Washington.

Age of Housing Stock

Although lead was not banned from house paint until 1978, technological advances in the formulation of paint resulted in a decrease in the concentration of lead in paint long before then. Very little lead-based paint (LBP) was used during the 1950s, and almost none has been used since 1960. Even before 1950, the concentration of lead in paint formulations was gradually dropping. For example, houses built before 1920 have more lead than houses built after then. The year 1950 is generally considered the single best dividing line to predict whether a house contains LBP or not. The US Census collects data on the age of housing, and these data are widely used to describe population exposure to the hazard of LBP.

The condition of the painted surfaces in an old house is also an important predictor of the potential hazard to children living in the house. Peeling and chipping paint are far greater hazards to children than paint in good condition. Dust from remodeling and repainting in old houses also increases the risk to children in the house.

Geographic Variation
Population growth has boomed in Washington since 1950, especially in the urban and suburban I-5 corridor that includes Vancouver, Tacoma, Seattle, and Everett. Because of this growth, the housing stock in these communities has a low percentage of pre-1950 buildings. Rural counties, where there has been much less population growth, have a higher concentration of old housing. The map shows the proportion of pre-1950 housing by county, according to 1990 US Census data.
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Childhood Blood Lead Levels

There are three primary sources of data describing the prevalence of childhood lead poisoning in Washington: the 1999 statewide Childhood Lead Prevalence Survey; the Childhood Blood Lead Registry (CBLR); and the Five Cities surveys conducted between 1994 and 1997. 

The Statewide Childhood Blood Lead Prevalence Survey. The Epidemiology Office of DOH conducted a statewide survey in 1999 to estimate the prevalence of elevated blood lead levels in one- and two-year old children. The survey was designed to be representative of all one- and two-year old children in the state and of one- and two-year old Hispanic children in nine counties in central Washington (Adams, Benton, Chelan, Douglas, Franklin, Grant, Okanogan, Walla Walla, and Yakima). From the survey results, DOH estimated that 0.9 percent (95% CI, 0.0–1.9%) of one- and two-year old children in Washington have elevated blood lead levels, and that 3.8 percent (95% CI, 0.0–7.8%) of one- and two-year old Hispanic children in central Washington have elevated blood lead levels.  When the survey results are extrapolated to the Washington population, DOH estimates that about 1400 one- and two-year olds have elevated blood lead levels, and about 800 of them live in central Washington.

 TC “The Childhood Blood Lead Registry” f The Childhood Blood Lead Registry. The CBLR maintains a record of all blood lead tests performed on Washington children since May 1993. Only about four percent of Washington children are tested, and there is little information about how health care providers decide which children to test. Therefore, the registry data are probably not representative of all children in Washington, but they do help to illustrate regional differences and trends over time. The percentage of children in the registry with elevated lead levels is higher than was found in the statewide survey (0.9% in the survey versus 2.6% in the registry during 1996 – 2000), suggesting that health care providers selectively test children who are at higher than average risk.
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 TC “The Five Cities Studies” f The Five Cities studies. The Environmental Health Division of DOH conducted residential surveys in Bellingham, Seattle, Spokane, Tacoma, and Yakima between 1994 and 1997. These surveys targeted neighborhoods that had, according to 1990 Census data, old housing, low-income residents, and a high proportion of children under the age of three. The surveys provided both blood lead testing of eligible children and environmental sampling in their homes. These studies suggest a low risk of lead poisoning in most of the state, with a higher risk in Yakima than in the other cities (see Table below).

	City
	Number of children
	Number above 10μg/dL
	Percent above 10μg/dL

	Bellingham 
	126
	 1
	0.8

	Seattle 
	109
	 0
	0

	Spokane 
	86
	 0
	0

	Tacoma 
	106
	 4
	3.9

	Yakima 
	154
	13
	8.4

	All five cities 
	581
	18
	3.1


Results from the statewide prevalence survey, the CBLR, and the Five Cities studies consistently suggest a low prevalence of elevated blood lead levels in most of the state but a somewhat higher prevalence in central Washington.

Time Trends
The CBLR data show a decline in the percentage of children tested who had elevated lead levels, from a high of 8.1% in 1995 to 1.6% in 2000. This is consistent with a decline in childhood lead poisoning prevalence nationally.

Test results in the graph below exclude tests reported from the military’s medical system. The military’s screening practice is to test all children in their system when they are one year old.
Geographic Variation
CBLR data suggest that children in central Washington are more likely than other children to have elevated blood lead levels. Among counties with at least 50 tests recorded, the three highest rates were in Chelan (8.8% elevated), Walla Walla (7.0%), and Yakima (5.1%) counties, all in central Washington. In the Five Cities surveys, only one city was in central Washington, and that one (Yakima) had the highest percentage of children with elevated blood lead levels. The statewide prevalence survey also found that children in central Washington were more likely to have elevated blood lead levels than children in the rest of the state. The reasons for this are unknown, but among the possible explanations are the higher proportion of older housing in central Washington, the historical use of lead-arsenate pesticides in apple orchards, the use of lead-glazed pottery from Mexico, or the use of Mexican folk remedies that contain lead.

Population Characteristics

Age. Children are usually at the highest risk of lead poisoning when they are one or two years old because at those ages they have the highest amount of hand-to-mouth activity and the greatest propensity to eat things they should not, such as paint chips. Some forms of lead have a sweet taste and are very attractive to children, especially children with pica. Among children tested in Washington, those who are three or four years old are just as likely to have elevated blood lead levels as one and two-year-old children. However, there are far fewer three and four-year-olds tested than one and two-year-olds, and it is likely that the three and four-year-olds who are tested are selected because their health care providers feel that they are at particularly high risk for lead poisoning.
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Ethnicity. All three sources of data found that Hispanic children in central Washington are at higher risk for lead poisoning than other children in the state. However, DOH has very little data describing blood lead levels among non-Hispanic children in central Washington or Hispanic children in other parts of the state. Therefore, we cannot [image: image4.emf]Percent of Children Tested Ages 0-6 with 
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be certain that those groups are not also at higher risk for lead poisoning.

Health People 2010 Goal
The Healthy People 2010 objective 8-11 is to reduce to zero the number of children with elevated blood lead levels.

Proportion of Children Tested

The only way to determine that a child has an elevated blood lead level is to do a blood lead test. Therefore, intervention to identify the source of lead and to reduce exposure can only begin after a blood lead test has been done. DOH estimates that less than 10% of Washington children who have elevated blood lead levels are tested and identified in the CBLR. If more children were tested, more children with lead poisoning would be found.

In Washington, about 4% of children ever have a blood lead test, fewer than in most other states.

Time Trends
The number of children tested peaked in 1996. After that, the number gradually fell until the year 2000, when DOH began a program to increase screening in central Washington.


Intervention Strategies
The DOH childhood lead screening guidelines do not call for routine screening of children, because of the low level of lead poisoning in Washington. They do ask health care providers to use their clinical judgment to decide when to test children for lead poisoning. The guidelines also call for DOH to conduct further studies in central Washington to find ways to target the highest-risk children, and DOH supports testing in community clinics there.

Laboratories that perform blood lead tests from Washington residents are required to report the test results to DOH. DOH, in turn, reports elevated levels to local health jurisdictions (LHJs). The LHJs contact the health care provider and family and arrange for appropriate follow-up, which can include follow-up blood testing and an environmental investigation of the child’s home.

Data Sources

Childhood Blood Lead Registry and Statewide Prevalence Survey: DOH, Non-Infectious Conditions Epidemiology Section.

Five Cities Study: DOH, Environmental Health & Safety Section.

For More Information

Washington Department of Health Childhood Lead Poisoning Prevention: 1-800-909-9898. 

National Lead Information Center: 1-800-424-LEAD.
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