
Critical Pathways

Figure 3: Example of water-related pathways in the Great Lakes Region. 

One-Health is a relatively new approach to the solving of global health
challenges. A key component to the One-Health approach is the notion that
human health, animal health, and environmental health are all innately
interrelated. This approach is an ideal perspective from which to manage
and prevent water-related viral outbreaks. Despite consistent efforts to
protect public health, there is still a heavy burden of viral disease both in
the United States and abroad.

Viruses are small compared to other pathogens, facilitating transport in
the environment, and possess resistance to disinfection and the ability to
survive for prolonged periods in water and solids. Exposure pathways also
exist directly from animals to humans and vice-versa; some viruses are able
to be transmitted from animal hosts directly to human hosts. Additionally,
viruses are often excreted in waste products, and can thus reenter the
environment in these waste pathways.

With regards to One-Health, multidisciplinary cooperation is crucial.
Environmental engineers hold a critical role in this proposed effort, since
polluted water is involved in critical exposure pathways for viral disease.
This review analyzes previous water-related viral outbreaks in the United
States and abroad, examines the exposure pathways that may lead to these
outbreaks, identifies interventions that succeeded in mitigating water-
related viral outbreaks, and proposes a greater framework to implement
long-term solutions to these health problems.
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Virus 2008 2009 2010 2011 2012 2013 2014 2015 Total
Astrovirus - - - 13 22 - - 45 80

Adenovirus - - - 29 45 30 - 13 117

Hantavirus 18 20 20 23 30 21 32 24 188

Rotavirus 27 217 285 381 51 355 267 713 2296

Dengue - - 690 254 547 843 680 951 3965

Sapovirus - 45 - 552 2652 264 395 1821 5729

Hepatitis A 2585 1987 1670 1398 1562 1781 1239 1390 13612

West Nile Virus 1356 720 1021 712 5673 2469 2205 2175 16331

Norovirus 9398 39986 63059 59835 76952 76476 71254 65445 462405

Influenza A 28130 157355 11226 35858 41613 47973 92335 49930 464420

Table 1: Number of U.S. disease cases for selected viruses as reported by the CDC.

Figure 2: Proposed One-Health approach to protect against viral disease outbreaks.

Despite consistent efforts to protect public health, the disease burden of

viruses remains significant in the United States and worldwide. Table 1

summarizes the incidence of disease cases for select viruses as reported by

the Centers for Disease Control (CDC). The CDC also observes variability of

viral disease burden on a temporal basis; certain months of the year have

higher rates of incidence than others. The World Health Organization also

publishes viral surveillance statistics; similar trends are observed globally.

 The One-Health approach provides a holistic framework that can be 

applied to successfully manage water-related viral outbreaks globally 

and in the US. 

 Disease surveillance currently focuses on clinical cases. Monitoring of 

the environment and critical pathways will help develop interventions 

that mitigate viral outbreaks by blocking these exposure pathways.

 Multidisciplinary cooperation is crucial for this approach to become 

fully realized; the medical, veterinary, and environmental communities 

must all work together to apply the One-Health approach.
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Figure 1: Schematic representing the relevance of One-Health to viral disease. 

Proposed Approach

Data taken from published CDC statistics, including the annual Summary of Notifiable Diseases, National Outbreak Reporting 

System, and FluView weekly Influenza Surveillance Reports. “-” indicates no cases were reported for that year.

Surveillance Systems

Figure 4: Example of surveillance systems focused on sampling critical reservoirs


