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Objective
To prevent and identify gastrointestinal outbreaks due to swimming 

pools using a two-part surveillance system i) Model Aquatic Health 
Code (MAHC) Guideline Survey and ii) syndromic surveillance

Introduction
Swimming in contaminated pools can cause gastroenteritis 

from water contaminated by viruses, bacteria, or parasites. Germs 
that cause gastroenteritis are shed in feces of infected persons, 
and easily spread to uninfected persons swimming in pools. 
Symptoms of gastrointestinal illness can include nausea, vomiting, 
watery or bloody diarrhea, and weight loss. Common causes of 
swimming-related gastroenteritis included viruses (norovirus), 
parasites (giardia, cryptosporidium), and bacteria (Escherichia coli, 
Shigella). Cryptosporidium is most common agent associated with 
swimming pool outbreaks. In 2011-2012, public health officials from  
32 States reported 90 swimming-pool associated outbreaks to CDC’s 
Waterborne Disease and Outbreak Surveillance System (WBDOSS). 
These 90 outbreaks resulted in 1,788 cases, 95 hospitalizations,  
1 death. 52% of these outbreaks were caused by Cryptosporidium.

Methods
Literature search was conducted using published peer-reviewed 

articles via PubMed and Internet websites including, CDC and U.S. 
consumer product safety commission, Agency for toxic substance and 
disease registry. Statistical data on GI illness outbreaks associated 
with swimming pools prevalence and outcomes were also reviewed. 
Current surveillance methods used for detecting prevalence of 
waterborne disease outbreaks are based on examples from Ohio and 
Nebraska to determine approaches and effectiveness of the systems.

Results
Survey and Education Packet -
Distribute a survey with questions about current MAHC guideline 

adherence and MAHC educational packets that include the incident 
response guidelines and the water contamination response log

Strengths: Low cost, simple, and acceptable
Limitations: Not timely event reporting
Event Reporting -
Develop a website for reporting contamination events based on the 

water contamination response log
Strengths: Timely reporting
Limitations: Complex to setup and maintain, moderate cost, and 

may not be acceptable
Pool Inspections -
Require pools to undergo periodic inspections to monitor adherence 

to MAHC guidelines
Strengths: Complete and representative
Limitations: Complex, expensive, not timely event reporting
The current system is based on state reporting to the CDC through 

the paper-based reporting waterborne disease outbreaks surveillance 
system (WBDOSS), and the National Outbreak Reporting System 
(NORS), an electronic reporting system in place since 2009

CDC uses waterborne disease outbreak surveillance data to
○ identify the types of etiologic agents, and settings associated with

outbreaks
○ evaluate the adequacy of regulations to promote healthy and safe

swimming
○ establish priorities to improve prevention, guidelines, and

regulations at the local, state, and federal levels
The WBDOSS is not sufficient to capture early detection and 

reporting of AGI outbreaks. We recommend the these surveillance 
approaches:

Syndromic surveillance of WBD outbreaks to capture early 
outbreaks of diarrheal, and as many suspected cases as possible in a 
timely manner

Sentinel surveillance at specific healthcare facilities in the 
proximity of swimming pools where outbreaks can occur

Active Lab-based surveillance would offer more robust and 
complete analysis of the prevalence and incidence of acute GI illness 
outbreaks in the State

Conclusions
Our study concluded that state health department should begin a 

two-part surveillance system: i) distributing MAHC guideline surveys 
& education packet; ii) syndromic surveillance system for outbreaks. 
MAHC Guideline Survey and Education Packet would be cost 
effective to educate pool operators on current MAHC guidelines and 
gather baseline data on adherence to MAHC guidelines for responding 
to contamination events. Afterwards, once baseline data is gathered 
and awareness of the MAHC guidelines is established, the state health 
department can determine if event reporting or pool inspections are 
necessary to increase either the timeliness or representativeness of 
the surveillance system. Syndromic surveillance would be the most 
timely and sensitive surveillance system. This is important to achieve 
health department’s goal of early outbreak detection. Both predictive 
value and data quality are limitations of syndromic surveillance 
system. Acute gastrointestinal illness is also caused by sources other 
than pool contamination which can cause false positives.
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