Environmental Health

Environmentally-Related Disease 

Our environment is made up of the surroundings in which we live. Environmental health is concerned with chemical compounds, microbiological organisms, and other hazards in these surroundings which can adversely affect our health. People come into contact with these hazards either by breathing contaminated air, ingesting contaminated food or water, or touching a contaminated object or soil.

Figure 1 is a simplified diagram of how the release of a chemical or microorganism into the environment can lead to disease. Such releases can come from various sources such as a factory, a car, or an on-site sewage system. This pollutant might be released into the air, spilled onto soil, or drained into lakes and streams. Once a pollutant is released, it moves through the environment, perhaps evaporating from the soil into the air, washing into groundwater, or being carried by rain out of the air into a lake. How a chemical or microorganism moves in the environment depends on its chemical structure and on environmental conditions. Eventually, people can come into contact with these contaminants.  

The amount of a chemical or microorganism people are exposed to depends on the concentration of the contaminant in the environment and on how frequently and to what extent people come into contact with the contaminant during their daily activities. If people are exposed to enough of a chemical, this can affect the functioning of their bodies’ cells or organs. If people are exposed to a sufficient number of pathogenic organisms, then they might become infected. If these biological effects are great enough, people can experience symptoms and/or develop a specific disease. Each person responds to environmental exposures differently depending on their overall health, age, genetics, and other exposures they face. 

Environmental Health Indicators
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Figure 1. How the relcase of pollutants leads to environmentally-related discase in people.




Environmental health indicators are measures of the risks people face from environmental hazards. In contrast to most of the health indicators used in this report, the majority of indicators used in the following environmental health chapters do not focus on a specific disease. This is because of the complex relationship between contamination in the environment and health problems resulting from this contamination. 

There are four reasons why this relationship is so complex. First, many environmental problems involve more than one pollutant. Air pollution from automobiles, for example, includes several different types of chemicals as well as small particulates. Similarly, the water discharged from a septic system can contain several different types of pathogenic bacteria, viruses, and protozoa.  

Second, there is rarely a one-to-one relationship between an exposure to a given pollutant and a specific disease. Particulates in air pollution can trigger episodes of asthma and worsen the condition of people with obstructive airway disease. Some chemicals and microorganisms can have immediate toxic effects on a specific organ at high levels of exposure or can lead to cancer after prolonged exposures at much lower levels. 

Third, most diseases caused by environmental factors can also be caused by non-environmental factors.  Birth defects, for example, can be linked to exposure to environmental exposure but are also strongly associated with specific nutritional factors as well as genetic makeup. Statistical analyses have demonstrated that increases in outdoor air pollution are associated with substantial increases in deaths, but air pollution is never cited as the specific cause of death. 

Finally, not all illnesses are routinely monitored in Washington’s population. For example, people with asthma are not currently tracked.

For these reasons, rather than focusing on the frequency of disease in the population, most environmental health indicators measure hazards in the environment and efforts to protect people from getting sick from these hazards.  

There is no consistently agreed-upon set of environmental indicators used by all public health agencies. However, several federal agencies are currently developing a set of environmental health indicators for use by public health agencies 
.  An ideal environmental health indicator: 

· Is measurable and can be monitored over time,

· Has a demonstrated link between indicator and health outcome,

· Can be interpreted to agencies and the public, that is, people understand the link between the indicator and the health outcome of concern, so that it can serve as the basis of health education,

· Relates to public health objective(s) and existing standards,

· Is action-oriented; that is, it directs or triggers responsible parties to take specific actions,

· Incorporates clear definitions for hazard, exposure, and health outcomes.

There are four types of environmental health indicators, and each measures a different part of the process from environmental contamination to environmentally-related disease. Figure 2 shows where these four types of indicators fit into the environment-disease process.
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Figure 2. Environmental health indicators and the environment-discase process.




Hazard indicators measure the release of hazards into the environment or the level of hazards already in the environment. These indicators include the types and/or amount of chemical released from a factory or the concentration of a microorganism in a river or in the air. While these indicators are not direct measures of risk to individuals, they do measure the potential for current or future problems. Hazard indicators are the most common type of environmental health indicator because these data are generally the easiest to collect and are often required by regulatory agencies. 

Protective indicators measure the effectiveness of public health programs in controlling public exposures to environmental hazards. Examples of protective indicators include the number of restaurants without food safety violations or the percent of public water systems meeting water quality standards.  

Exposure indicators directly measure the level of exposure of individuals to specific agents that cause disease. The level of lead in a child’s blood is an exposure indicator.  

Health outcome indicators measure the incidence or prevalence of a specific disease. For example, the number of people who get sick from eating contaminated shellfish is a health outcome indicator. Health outcome indicators are available for only a few environmental health problems.

Limitations

The indicators presented in the following environmental health chapters are the best ones for which reliable data are available. Ultimately, the usefulness of indicator data for providing information on potential health risks depends on how well the data correlate with actual human exposures and subsequent health outcomes.  

However, the complexity of the relationships between environmental hazards and any resulting illness makes it very difficult to accurately assess the risk from the release of a pollutant or from some level of contamination in the environment. Just because there are sources or releases of environmental pollutants doesn't mean that people are actually exposed to those pollutants. The movement and chemical changes of pollutants in the environment is often difficult to predict and varies substantially from site to site. Human behaviors such as how much time people spend at a specific location, the exact foods they eat, and how often and how well they wash their hands also varies from person to person and day to day. These variations in environmental process and human behavior make it virtually impossible to accurately estimate individual exposures to specific environmental hazards. 

In some cases, actual exposure levels can be measured in individuals. However, even in these cases it can be difficult to know the risks associated with a specific exposure. For many contaminants, there is still little understanding of the precise relationship between exposure and disease. Most of the data describing the health effects of chemicals were generated using animal testing not from observations made on people.  

Some health problems can occur after a single exposure while others only happen after a prolonged period of exposure. Furthermore, the way that people are affected by chemicals and other hazards will vary from person to person due to differences in genetics, nutrition, and physiological processes. As a result, in most situations it is not possible to state precisely the extent to which an environmental hazard is affecting public health.

Nevertheless, each type of indicator is useful for measuring potential risk to the public and the level and effectiveness of the efforts of environmental and public health agencies to reduce these risks. Having good indicators, and the data to measure them, is essential to improving our efforts to protect public health.  

Section Overview 

The following eight chapters describe health indicators and available indicator data for major areas of environmental health.

· Drinking Water Quality

· Foodborne Illness Outbreaks

· Shellfish Safety

· Pesticide-Related Illness

· Outdoor (Ambient) Air Quality 

· Indoor air Quality

· Recreational Waterborne Illness

· Childhood Lead Poisoning

These areas were chosen because they are important environmental health problems in Washington, sufficient data are available to construct useful indicators, and the Department of Health has a role in addressing the issue.  

A ninth chapter titled "Other Environmental Health Issues” presents information on six important environmental health topics for which there are very limited or no available data: area-wide soil contamination, chemicals in fish, illegal drug manufacturing sites, zoonotic and vector-borne diseases, releases of hazardous substances, and hazardous waste sites. 

Highlights

The indicators presented in the following chapters paint a mixed picture for Washington. Improvements are being made for some environmental problems, while degradation is continuing for others. Overall, we lack good data on many issues.  

There appear to have been striking improvements in ambient air quality; the proportion of the population living in areas which did not meet the national air quality standards for carbon monoxide and ozone has dropped from over 50% in 1990 to less than 10% today. There are continuing concerns, however, about hazardous air pollutants which are not regularly monitored. Diesel exhaust is a major source of both small particulates and some hazardous air pollutants. Per capita diesel fuel consumption has almost doubled since 1980. Recent studies demonstrating the health effects from exposure to diesel exhaust make this a cause of concern particularly for populations living close to transportation corridors. 

There were also substantial decreases in the number of reported illnesses that were classified as pesticide-related among farm workers and in foodborne illness outbreaks. However, particularly for foodborne illnesses, it is not clear whether this trend is due to better practices and fewer outbreaks, or to poorer reporting. 

Other environmental problems are either becoming more widespread or, at least, gaining more attention. Indoor air quality concerns have been growing and recently focused on molds and bio-aerosols. This is reflected in the reported increase in the number of calls from schools to DOH for assistance with indoor air problems. In contrast, public concern about radon appears to have dropped, because there was no observed increase in the proportion of households tested for radon between 1993 and 1997. Exposure to Environmental Tobacco Smoke (ETS) is widespread, with 20% of all adults allowing smoking inside their home during the past month, and 62% of all  sixth graders reporting that they had been in a room with someone who was smoking in the past seven days.

While there has been a steady decline in the acreage of shellfish beds “approved” for harvesting, reflecting a slow degradation of the marine environment, efforts by DOH to monitor, classify, and regulate this industry has probably mitigated any actual increase in risk. This does not appear to be the case with recreational shellfish harvesting, because the number of recreational shellfish harvesting visits to beaches which have not been classified has jumped more than 30% since 1997. The risk associated with harvesting from such beaches cannot be determined. 

There are many environmental issues for which more information is needed. For example, while many of the state's larger public water systems (those serving 15 or more homes) completed much of their required water quality testing, only about half completed the required testing for nitrate. Over 98% of those completing nitrate testing met the established public health standards. Testing information is generally not available for smaller public water systems. Efforts are currently underway to more adequately address the status of these small systems. 

There is a need for data regarding recreational waterborne illnesses. Washington has had two major recreational waterborne illness outbreaks over the last decade, each of which affected several hundred people. Outbreaks caused by the contamination of recreational waters will probably increase because of increased use of recreational waters and the consequent spread of human disease-causing organisms to animal populations which can easily contaminate natural waters. There is little monitoring of natural recreational waters, and there are few effective solutions to the problem of managing heavy human use of natural lakes.

Until the 1999 Childhood Blood Lead Prevalence Study, there were no comprehensive data on the number of children in Washington with elevated blood lead levels. While the study found the overall prevalence to be lower than the national average, Hispanic children living in central Washington appeared to be at higher risk.

While these issues pose a daunting challenge, new problems are emerging which might pose more difficult and certainly very different problems. While good progress has been made in cleaning up hazardous waste sites and regulating the release of toxic substances, the next challenge is to develop strategies to deal with persistent contaminants which have spread throughout our environment. Lead and arsenic from past widespread pesticide usage and from emissions of smelters have contaminated large areas of land in both eastern and western Washington. Mercury, PCBs, DDT, and dioxins are found in low levels in many fish. Finally, hazardous chemicals are being used and disposed of at thousands of illegal drug manufacturing sites across the state. We are only beginning to understand the magnitude and significance of these problems. 

Disparities

While it is difficult to assess racial, ethnic, or socioeconomic differences in environmentally-caused illness, there are many situations where these minority groups face greater exposures to environmental hazards or live in closer proximity to sites which release environmental pollutants. The term “environmental justice” was coined to describe such disparities.

Concerns about environmental justice arose from the siting of a hazardous waste facility near an African-American community in Warren County, North Carolina in 1983, and a subsequent landmark study
 which found that African Americans were over-represented in neighborhoods near hazardous waste facilities.

The Washington State Board of Health defines Environmental Justice as: “ the fair treatment and meaningful involvement of all people regardless of race, color, national origin, or income with respect to the development, implementation, and enforcement of environmental laws, regulations, and policies.
 This definition focuses on the practices which assure that all citizens are afforded equal protection from environmental risks. 

The reasons underlying a lack of environmental justice are often complex, and include differences in land use and land value patterns, differences in economic status, different food consumption practices, and variations in other individual behaviors. While there are few data available for the indicators presented in the following chapters that can be used to assess environmental justice in Washington, we do have some information on environmental disparities for a few topics.  

Compared with other racial groups, a significantly higher proportion of blacks and Asian/Pacific Islanders live in areas which do not meet federal ambient (outdoor) air quality standards. These populations are in the urban areas around Puget Sound, Spokane, and Vancouver. There also is evidence that a larger proportion of one to two year old Hispanic children have elevated blood lead levels than the state as a whole (4% vs. 1%). Farmworkers, the vast majority of whom are Hispanic, face higher risks of pesticide-related illness than the rest of the population. Finally, Native American populations and some Asian/Pacific Islander communities face higher than average exposures to contaminants in fish and shellfish because their traditional diets are rich in these foods. 

Limitations in assessing such disparities lie, in part, in the lack of health outcome data for environmentally-related diseases, and the complex relationships described above between releases of pollutants into the environment, exposures to individuals, and subsequent health problems. 

Interventions
Most people live in groups and share the same air, food, water, and physical space. If one person in a group is exposed to an environmental pollutant, then it is likely that other people will also be exposed. Environmental health problems are public health problems. Environmental and public health agencies protect public health by:

· managing and regulating releases of contaminants in the environment;

· monitoring the level of contaminants in the environment;

· providing information to residents about the levels of environmental pollutants and things they can do to reduce their exposures;

· assuring that products for human consumption (such as drinking water and shellfish) are safe;

· tracking specific illnesses known to be related to environmental exposures (for example, pesticide-related illness or food-borne outbreaks);

· preventing harmful exposures by using toxicity, epidemiological, and clinical data, along with information about people's exposures (e.g. risk assessment), to support environmental regulations or other actions. 

Historically, environmental health efforts have focused on controlling the release of contaminants into the environment, keeping contaminants out of food, water, and shellfish, and cleaning up sites which were contaminated. However, many of the emerging issues are problems of ‘low-level’ widespread contamination, such as arsenic and lead in soil and methyl-mercury in fish from the historical use of persistent chemicals. These problems are extremely difficult to clean up using traditional approaches. 

New strategies are being developed focusing on the best ways to minimize exposure to these contaminants through simple, low-cost management practices and/or changing people’s behaviors. While this approach might be the only feasible means of reducing the risk of health problems, it shifts the responsibility for action from the government to the individual. To make this approach work, environmental health practitioners will need a better understanding of how to elicit long-term behavioral changes to address these issues that cannot be resolved through government regulations or oversight. 
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