Recreational Waterborne Illness
Definition: Recreational waterborne illness results from exposure to contaminated water through recreational activities. Exposure can occur through ingestion, inhalation, or skin contact with contaminated natural (ocean, lakes, and streams) or artificial (swimming pools, spas, or waterparks) recreational waters. 

Summary

Between 1991 and 2000, over 1,000 people were affected in confirmed waterborne illness outbreaks associated with recreational waters in Washington. Children are at particular risk of infection from waterborne pathogens. Routine water quality monitoring is important for ensuring that recreational waters are safe. Most local health jurisdictions license and inspect water recreational facilities, which include a review of facilities’ records of water quality monitoring. However, water quality monitoring of natural recreational waters varies widely among counties.  

Introduction

Washington’s recreational waters are a compelling attraction for millions of people who spend their leisure time at the beach or pool. There are two health concerns for those using recreational waters, injury and illness. Injury is covered in the “Drowning and Near-drowning Injuries” chapter of this report. This chapter describes how users of recreational waters can be at risk of illness from waterborne pathogens, disease-causing organisms. 

Waterborne pathogens– bacteria, protozoa, and viruses–pose a health threat when users come in contact with contaminated recreational water primarily through accidental ingestion of water or skin contact. Diseases such as gastroenteritis, shigellosis, giardiasis, cryptosporidiosis, respiratory illness, and hepatitis have been related to waterborne pathogens. Symptoms of infection vary with the pathogen, ranging from mild upset stomach to liver damage or diarrhea that is severe or prolonged. The very young, the elderly, and people with weakened 

immune systems are most susceptible to recreational waterborne illness.

Leading causes of contamination of "natural" recreational waters are storm water runoff, sewer overflows, malfunctioning sewage treatment plants, and failing on-site sewage systems. Natural recreational waters also harbor a diversity of natural organisms with potential to cause disease. Contamination of "artificial" recreational waters is typically from the users themselves. During water activity, pathogens can wash off the body or can be released in fecal material from users, particularly young children.  

To reduce the risk of illness, some local health jurisdictions conduct seasonal water quality monitoring and shoreline surveys to evaluate conditions of their more popular recreational waters and beaches. However, the level of monitoring varies among jurisdictions.

In artificial recreational waters, exposure to contamination is frequently related to poor maintenance of the facility, primarily inadequate levels of disinfectant. Facility owners are responsible for continuous and effective disinfection at all times. Monitoring and water quality standards are set for these facilities, and local health jurisdictions normally enforce these regulations.

Description of Potential Indicators

Indicators of potential adverse health impacts from water contamination focus on measuring levels of bacterial indicators in natural recreational waters and levels of disinfectant in artificial recreational waters. If accurately reported, tracking incidences of recreational waterborne illness can provide a direct measure of the risk. 

Hazard Indicators. The presence of a bacterial indicator shows that water might be contaminated by pathogens, and the concentration of a bacterial indicator can give an indication of the extent of contamination. Bacterial water quality standards define the concentration of the indicator above which the health risk from waterborne disease is unacceptably high. The proportion of natural recreational waters that do not meet water quality standards is a measure of the hazard. However, compliance with such water quality standards is not necessarily a reliable indicator of public health protection. Incidents of waterborne illness are known to have occurred when water quality met bacteriological standards. For artificial recreational waters, disinfectant levels are the primary indicator of water quality. Closures of recreational waters can result from failure to meet monitoring standards and are also an indicator of potential hazard. 

Exposure Indicators. It is difficult to determine the actual exposure people have to pathogens through contact with recreational waters. Many variables influence people’s exposure including whether they swim or wade, type of contamination, route of exposure (ingestion or skin contact), and individual susceptibility to waterborne disease. Because of such variability, exposure indicators are generally not available for waterborne pathogens. 

Protective Indicators. The proportion of natural recreational waters monitored for indicator organisms and artificial waters monitored for adequate disinfectant levels would be good indicators of protective efforts. 

Health Outcome Indicators. Recreational waterborne illness cases and outbreaks are tracked by local health jurisdictions and the Washington State Department of Health (DOH). However, not all outbreaks or cases are recognized and reported. Prompt investigation of illness reports can lead to early identification of contaminated recreational waters and prevention of new cases or secondary transmission of disease. In addition, the frequency of reports and severity of illnesses provide insights into the health risk posed at particular recreational water areas.

DOH generally investigates waterborne illness outbreaks (two or more cases from a common source) in conjunction with the local health jurisdiction. Though not all outbreaks can be fully characterized and sometimes the causative agent cannot be identified for an outbreak, the frequency and magnitude of recreational waterborne illness outbreaks can be useful health outcome indicators.

Recreational Waterborne Illness Outbreaks

Between January 1, 1991 and December 31, 2000, the DOH Office of Epidemiology confirmed 18 waterborne illness outbreaks associated with recreational waters. These outbreaks affected an estimated 1,018 people.

Recreational Waterborne Illness Outbreaks
WA 1991-2000

	Year
	Outbreaks
	Cases
	Pathogen

	1991
	6
	27
	Giardia, Pseudomonas

	1992
	2
	8
	Pseudomonas

	1993
	3
	612
	Giardia, Norwalk-like virus, Pseudomonas

	1994
	1
	4
	Cryptosporidium

	1995
	2
	7
	Pseudomonas

	1996
	1
	18
	Pseudomonas

	1997
	0
	0
	NA

	1998
	2
	306
	Viral

	1999
	1
	36
	E.coli O157:H7

	2000
	0
	0
	NA

	Total
	18
	1018
	


Eleven (61%) of the outbreaks occurred from exposure to Pseudomonas and were associated with the use of hot tubs. Five (28%) outbreaks occurred from exposure during recreational activities at lakes, and two (11%) were associated with exposures at rivers. Waterborne pathogens responsible for these outbreaks included Giardia, Norwalk-like viruses, Cryptosporidium, and E. coli O157:H7.

Time Trends

There are relatively few outbreaks each year, and there are no apparent trends over time. Responses to a recent survey of local health jurisdictions suggest that an increase in public awareness about recreational waterborne illness has resulted in an increase in the number of cases and outbreaks reported.

Geographic Variation

Because of incomplete reporting and relatively few outbreaks investigated each year, it is impossible to assess whether certain regions of the state experience more recreational waterborne illness. However, two significant outbreaks did occur in western Washington.

The latest outbreak involved E. coli O157:H7 at Battle Ground Lake in Clark County during August 1999. Thirty-six people become ill, and seven were hospitalized. Recreational waterborne illness can have a significant impact on public health not only because of the severity of illness but also the number of people affected. The largest waterborne illness outbreak attributed to recreational water exposure in Washington occurred at Deep Lake in Thurston County during August 1993. Over 600 people developed gastroenteritis, and five were hospitalized.

Population Characteristics 

Data about the population characteristics of people involved in outbreaks associated with recreational water are not available or are incomplete. However, an age trend can be observed among individuals who became ill during the two significant outbreaks discussed above. In the 1993 outbreak at Deep Lake, the majority of those affected were children. Of the total primary and secondary cases (604), approximately 70 percent (422) were children at 15 years or younger and 56 percent (338) were 10 years or younger. In the 1999 outbreak at Battle Ground Lake, all primary cases (28) were children, ages 14 years or younger. 

[image: image1.emf]Frequency of Water Quality Monitoring 

from May-September 

by County,  WA State 2000

7

9

1

1

3

2

0 2 4 6 8 10

No Monitoring

After complaint

Once per season

Once per month

Twice per month

Once per week

Number of counties

For several reasons, children are at particular risk of contracting recreational waterborne illness. Children have greater opportunities for exposure; they are more frequent users of recreational waters in comparison to older age groups, and their limited swimming abilities often increase exposure to contaminated water through accidental ingestion. Sometimes exposure through intentional ingestion occurs among the younger children. Young children, in particular, are also more susceptible to disease including those caused by waterborne pathogens, and the disease might be more severe than in other age groups. Because of the vulnerability of children to recreational waterborne illness, it is important to encourage healthy swimming practices among this high-risk group. 

Recreational Water Monitoring and Control

The capacity to monitor artificial and natural recreational waters varies among the local health jurisdictions. Most local health jurisdictions license and inspect water recreational facilities, pools, and spas. During inspection, the facility’s records of water quality monitoring are reviewed for compliance with state standards. Facility owners are responsible for ensuring recreational waters meet standards for bacterial indicators or disinfectant levels and for maintaining physical and chemical water quality.

The DOH recently completed a survey of local health jurisdictions to better understand the extent of recreational waterborne illnesses and the local health jurisdiction responses to these problems. Based on responses from 23 of the 34 local health districts, few local health jurisdictions have established monitoring programs for natural recreational waters. Only six routinely monitor public beaches, and one monitors only heavily used public beaches. Nine jurisdictions monitor natural recreational waters only when there is a complaint or a specific concern regarding contamination, such as a sewage release. The remaining seven jurisdictions reported that they do not monitor natural recreational waters in their jurisdiction.

The frequency of monitoring, the number of samples collected during a monitoring event, and the natural recreational waters subjected to monitoring varied substantially among the local health jurisdictions with established monitoring programs. Frequency of monitoring ranged from once per season to once per week. Typically, a monitoring season extends from late May through early September. 

Local health jurisdictions often prioritize which natural recreational waters within their jurisdictions to monitor. Evaluating and classifying public beaches for monitoring can be based on a number of criteria, such as whether the beach is a city or county designated bathing beach, the popularity of the beach, illness reports, nearby pollution sources, and importance to the local economy. Some monitoring programs routinely sample water quality at all designated bathing beaches, while others sample select beaches in county parks. Only six of the health jurisdictions responding to the survey reported conducting inspections on and around the site for possible sources of contamination when they conducted water quality monitoring. 

Local health jurisdictions can close artificial and natural recreational waters to protect public health in response to waterborne illness or conditions with the potential to cause waterborne illness. On average, more than 500 pools are closed each year by local health jurisdictions. The main reasons for these closures are disinfectant levels, pH levels, and water clarity not in compliance with state standards.2 

Public beaches are closed based on the seriousness of the risk of waterborne illness. This, in turn, reflects the specific illness reported and the number of people ill. An average of 12 beaches are closed each year in the state. In addition to closures, local health jurisdictions issue health advisories and post signs at beaches to inform the public of possible risk of waterborne illness. Each year an average of 22 health advisories are issued, and 17 beaches are posted with warning signs.2
Healthy People 2010 Goal
Healthy People 2010 has two developmental objectives aimed at recreational beaches. Objective 8-8 is to increase the proportion of assessed rivers, lakes, and estuaries that are safe for fishing and recreational purposes. Objective 8-9 is to reduce the number of beach closings that result from the presence of harmful bacteria. 
Intervention Strategies
The following strategies are used by local heath jurisdictions to reduce the risk of recreational waterborne illness. As needed, DOH provides technical support and assistance to jurisdictions in implementing these prevention measures.

· Inspection and surveillance to enforce regulations at artificial recreational waters, primarily pools and spas. 

· Education of pool and spa operators about prevention of waterborne illness by providing pool operator manuals to pool owners, hosting training workshops, and educating during facility inspections. 

· Monitor and conduct shoreline surveys of conditions at natural recreational waters and beaches.

· Education of the public through pamphlets and websites dedicated to raise awareness of recreational waterborne illness and healthy swimming practices.

· Communication with the public about water conditions using press releases and signage at recreational beaches. An example is the posting of warning signs on a beach that has a large population of waterfowl and snails and so has an increased risk of swimmer’s itch. 

· Coordination of efforts among agencies, such as park departments to prevent the spread of waterborne illness at natural recreational waters. 

See related chapter on Drowning.

Data Sources

Washington State Department of Health, Office of Epidemiology, May 2001. Confirmed recreational waterborne illness outbreaks 1991 through 2000.

Washington State Department of Health, Water Recreation Survey of Local Health Jurisdictions, May 2001. Water recreation activity at local health jurisdictions.

For More Information

Washington State Department of Health, Office of Environmental Health and Safety 1-888- 586-9427.

CDC Healthy Swimming 2001. 

EPA Draft National Beach Guidance and Performance Criteria for Recreational Waters. 

Natural Resource Defense Council (NRDC) Annual Reports, Testing the Waters. 

Technical Notes

Data in the table on page 2 represent only recreational waterborne illness outbreaks confirmed by Washington State Department of Health, Office of Epidemiology, for the 10-year period, January 1, 1991 through December 31, 2000. Additional outbreaks occurred during this time period and were investigated by local health jurisdictions and the Washington State Department of Health, Water Recreation Program. However, because of difficulties in obtaining data on these outbreaks, they have not been included in this report. 

Endnotes

� Washington State Department of Health, Office of Epidemiology, May 2001. Confirmed recreational waterborne illness outbreaks 1991 through 2000.


� Water Recreation Survey of Local Health Jurisdictions, May 2001. Survey data based on the response provided by 23 out of 34 local health jurisdictions.
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