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Waterborne Disease

• Recreational water settings
– Untreated

• Fresh and marine bodies of water
• Lakes, rivers, beaches, etc.

– Treated
• Swimming pools, wading pools, spas
• Water parks, interactive fountains, etc.

• Other water exposures
– Grocery store misters
– Water cooled air conditioning systems



FAR SIDE

WELL……………………………….



There’s more than bacteria out there

• Bacteria
• Viruses
• Protozoa
• Toxic Algae
• Helminths
• Chemicals



Waterborne Diseases Associated with
Fresh and Marine Bodies of Water

• Fecal contamination
• Free living organisms

Waterborne Disease Outbreaks (WBDOs)
Recreational Waterborne Illness (RWI)



Recognition of Illness and Outbreaks

• True burden of disease may not be known
– Not all infected persons are symptomatic
– Those who are don’t always go to Dr.
– Dr. doesn’t always run tests
– Most labs don’t test for agents without specific 

request
– Positive results are not always reported to 

public health



Bacteria

• Fecal contamination
– Shigella sp.
– Salmonella sp. (including typhoid)
– Vibrio cholerae
– E. coli O157:H7 and others

• (EHEC, ETEC, EIEC, EPEC, …)
– Campylobacter sp.
– Leptospira serovars (urine)



Bacteria

• Free living organisms
– Pseudomonas aeruginosa
– Plesioimonas shigelloides

– Non-cholera Vibrio sp.



Viruses

• Fecal contamination
– Polio
– Hepatitis A & E
– Enteroviruses

• Coxsackie, Echovirus and Newer Enteroviruses
– Caliciviruses

• Norovirus and Newer Caliciviruses



Protozoa

• Fecal contamination
– Entamoeba histolytica (amebiasis)
– Giadia lamblia (giardiasis)
– Cryptosporidium
– Cyclospora

• Free living organisms
– Nagleria fowleri (PAM)
– Acanthamoeba sp.  (keratitis)



Toxic Algae
Harmful Algal Blooms

• Free living organisms
– Pfiesteria piscicida - Pfiesteria associated syndrome
– Karenia brevis (Gymnodinium breve) - “Red tide” and 

Neurotoxic shellfish poisoning

– Alexandrium spp. - Paralytic shellfish poisoning
– Gambierdiscus toxicus - Ciguatera fish poisoning
– Dinophysis spp. - Diarrhetic shellfish poisoning
– Pseudo-nitzchia spp. - Amnesic shellfish poisoning



Helminths

• Fecal contamination
– Dracunculus medinensis – Guinea worm disease
– Shistosoma spp. – Shistosomiasis

– Tapeworm infections
• Taenia spp.
• Echinococcus spp.
• Hymenolepis nana



Chemicals
• Muriatic acid
• Algaecides
• Chloramines
• Unknown substances



































Causes of RWI and WBDOs
• Common themes for treated and untreated venues

– Low disinfectant levels
– Inadequate water quality monitoring
– High bather loads during large events
– Breakdowns of equipment and lengthy detection times
– Lack of essential cleaning of spas to minimize biofilm buildup
– Accumulation of combined chlorines in pools accompanied by 

inadequate indoor air ventilation
– Inadequately trained aquatic staff
– Unclear communication chains for resolving problems
– Outbreaks occurring on weekends when minimal staff on duty
– Lack of awareness by general public of healthy swimming 

behaviors



Six PLEAs for Healthy Swimming

• PLEASE don’t swim when you have diarrhea
• PLEASE don’t swallow the water
• PLEASE practice good hygiene
• PLEASE take kids on bathroom breaks and 

check diapers often
• PLEASE change diapers in a bathroom not 

poolside or at the waters edge
• PLEASE wash your child thoroughly with soap 

and water before swimming



http://www.cdc.gov/healthyswimming/pdf/sixppost.pdf
http://www.cdc.gov/healthyswimming/pdf/poster2002bath.pdf
http://www.cdc.gov/healthyswimming/pdf/poster2002hand.pdf
http://www.cdc.gov/healthyswimming/pdf/shower.pdf
http://www.cdc.gov/healthyswimming/pdf/Wash_Baby_poster.pdf


Just when you thought it was safe
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