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1.0
Introduction:  The related concepts of poverty, neighborhood, housing, and lack of economic opportunity place many rural low-income children at risk for environmentally-related diseases and loss of life potential.  Until recently studies of children’s environmental health risks have examined each risk factor in isolation, focusing solely on single agents such as lead or mercury.  A related but somewhat more multi-dimensional approach is to look at sources of those exposures such as potable water or ambient air quality.  Although such studies have played an important role in quantifying children’s exposure to a specific risk, they are, by design, limited by their unidimensional focus on risk.  Such perspectives help us understand part of the picture regarding risks to children.  However, parents and policy makers intuitively know the limitations of such a perspective and among researchers causal thinking is advancing to consider a constellation of factors (e.g. class inequality, political economy) in thinking about environmental contributions to disease (Krieger, 2008).  A parent can intuitively grasp the “gestalt” of risks to their child, seeing the juxtaposition of and interaction among risks from contaminated water, diesel fumes, neighborhood violence, and local industry emissions.  They want to actions that are within their reach to reduce risks.  Depending on their situation, they may also want to know how they can act collectively to hold government officials accountable for the development and enforcement of policies that are child protective.  

2.0
Counting and Naming Exposures:  The First Step:  There are remarkable gaps in environmental health science in regard to children’s health.  Our work focuses exclusively on rural low-income children living in the American West.  Poverty, issues of class and race, and lack of insurance exert a strong influence on these children and their parents.  Our focus in on household environmental health and examining the full-range of exposure risks that children may encounter in their homes and yards.  Since 1994 our work has addressed the public health implications of occupational and environmental risks to rural families.  Our current program of research, initiated in 2002, focuses on gaining a contextualized understanding of environmental health risks to children ages 0-7 living in rural Montana and Washington state.  It involves the collection of both prevalence data as well as testing the impact of a public health nursing intervention on psychosocial determinants of risk reduction behavior (e.g., parent’s knowledge, parent’s sense efficacy) and longitudinal measures of exposures.  Such an approach allows us to gather evidence to guide nursing practice and health policy.  In our work, we have found that local and national legislators need to “see data” so that they understand the risks in their local communities.  Through such efforts we are one part of a larger national effort to promote a progressive legislative agenda in the U.S. and elsewhere.

3.0
Overview of Research and Findings to Date:

3.1  Introduction:  Our randomized controlled trial is designed to test the impact of a nursing intervention on children’s exposure to environmental health (EH) risks.  One aim is to determine prevalence of exposure to biologic and chemical risks.  To date, 113 adults and 197 children have been enrolled.  Subjects reside in two non-metropolitan counties in Washington State or Montana and were recruited through contacts in the local health department.  EH risks of interest include household measures of radon, carbon monoxide, wall humidity (a proxy for mold), and water contaminants.  The water tests encompass multiple agents including E. coli, nitrates, arsenic, and pesticides.  Biologic measures include blood lead and salivary cotinine.  
3.2  Inclusion criteria include: 1) family income ≤250% poverty level, 2) children ≤7 years old, 3) residing outside the city limits, and 4) receiving potable water from a private well or small water system.  Household, biomarker, observation (i.e., housing quality), and questionnaire data (i.e., risk perception, environmental health self-efficacy, stage of precautionary action) were collected during an initial home visit.  Samples were shipped to laboratories for analysis within the window of viability (i.e., 30 hours for the sample to test bacteria in potable water [PW]).  Samples exceeding national standards (e.g., EPA, CDC) were re-tested.  Descriptive statistics were computed using SAS version 9.1.3.  Data were analyzed at both the household (and primary adult) and child level.  
3.3  Findings to date:  Adults ranged in age from 18-42 years ( [image: image1.png]


 =26 years), and were primarily female (96%), White race (93%), and had more than a high school education (92% had some level of trade school or college education).  Children ranged in age from .5 to 7.9 years ( [image: image2.png]


 =3.7 years), were evenly distributed in regard to gender (50.6% male), and were primarily White race (92%); 4% of children were of Hispanic ethnicity.  Eleven percent of households had an annual incomes <$15,000/year.  Demographic characteristics of the sample are listed in Table 1.  Prevalence estimates and respective threshold values are listed in Table 2.  Please note that airborne radon data were not collected at the Washington performance site; radon distribution maps indicate that radon levels are generally low in Western Washington; these findings were confirmed by our own radon testing procedures during pilot work.  

Prevalence estimates range from 0% for lead and copper in well water to 50% for elevated in-wall humidity (a proxy measure for household mold growth).  Over one quarter of homes tested (27%) exceeded the EPA threshold for radon of ≥4pCI/L; one home had radon levels greater than 23 times the EPA threshold.  Four percent of homes exceeded the 35ppm threshold for carbon monoxide, with two homes found to have carbon monoxide at levels commensurate with residents’ loss of consciousness.  Respectively, five and one percent of homes were found to have detectable levels of insecticides and herbicides in their well water.  These samples were found to contain aldrin/dieldrin, (i.e., an organochlorine insecticide, phthalates (i.e., plasticizers), and picloram at a concentration of ppb. In some cases concentrations exceeded threshold levels; in other cases only trace amounts of chemicals were detected.   In regard to biomarkers, 3 and 1 percent of children respectively exceeded exposure thresholds for cotinine (i.e., a metabolite of tobacco smoke) and lead.  Please note that our lead threshold of 5µg/dL  (rather than EPA’s current threshold of  10µg/dL) is consistent with recent studies that demonstrate changes in children’s neurobehavioral status at doses lower than the current EPA standard. 

3.4  Discussion:  Our findings to date provide evidence that low income children residing in non-municipal areas of rural Montana and Washington are exposed to a variety of environmental health risks.  The overall frequency of risk appears to be low; however in several cases children have been exposed to extremely high (e.g., radon level of 92pCi/L, EPA action level≥4pCi/L) and potentially life-threatening (e.g., carbon monoxide) risks.  No single EH risk predominated, with different children being exposed to different types of risks.  Our findings to date are consistent with the multiple-exposure multiple-effect (ME-ME) conceptualization of children’s environmental health outlined in World Health Organization reports (Briggs, 2000).  In contrast to a single agent focus (e.g., pesticides, allergens), the ME-ME conceptualization is based on the premise that it is critical to understand the full-range of biologic, chemical and physical risks to children.  

4.0
Policy implications:  Like most other industrialized nations, environmental health policy in the U.S. has focused on regulating specific contaminants and sources of those contaminants.  The U.S. Environmental Protection Agency, under the Office of Children’s Health Protection, has issued a series of policy recommendations that are generally child health protective.  Some of these have obtained the political attention needed to be written into law; other recommendations have not been adopted in spite of scientific evidence demonstrating a deleterious effect on children’s health.  In the current national political climate groups such as the Environmental Defense Fund and the Institute for Children’s Environmental Health have been more effective at advancing polices at the state level; such efforts have focused on exposures associated with children’s daily lives and practical steps to reduce those efforts.  Washington State recently passed a bill addressing children’s toys which focused on the elimination of lead, cadmium, and phthalates in those today.  Such successes are emblematic of novel policy efforts that are child protective.  
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