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Key Messages

e Food systems are highly interconnected, and applying a One Health approach can help to
prevent and reduce the impacts of foodborne outbreaks.
e The case studies presented in this review highlight some of the benefits of applying a One
Health lens to foodborne outbreaks:
o A One Health lens can improve the speed of traceability and foster effective cross-
sector and international collaboration.
o A One Health lens strengthens outbreak investigations by identifying sources of
contamination across human, animal, and environmental pathways.
e One Health approaches to foodborne outbreak investigations can be better supported by
the following:
o Ensuring timely communication and coordination between industry, regulators, and
public health authorities.
o Accessing real time environmental monitoring to anticipate, detect, and minimize
outbreaks in a changing climate.
e Climate change brings new and complex challenges to environmental health. Using a One
Health lens to address environmental health problems can help to minimize negative
outcomes and build more resilient systems.

Introduction

The One Health framework, first introduced in the early 2000s, explicitly connects human, animal, and
environmental health through cross-sector collaboration. Conventional environmental health practices
typically focus on sector-specific solutions, but emerging risks require an integrated approach that works
collaboratively between sectors to protect the well-being of humans, animals, and ecosystems.! Climate
change is reshaping disease dynamics, creating new challenges for environmental health that require
interdisciplinary collaboration. A One Health approach can be especially valuable in addressing these
challenges by minimizing foodborne illness and strengthening outbreak investigations.

Food systems are inherently complex and include all the activities involved in bringing food from the
source to the consumer’s plate. This can include production, harvesting, slaughtering, processing,
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distribution, consumption, and/or disposal.? These systems are increasingly stressed by intensive farming
practices, weak biosecurity, and climate-related pressures such as extreme heat, flooding, and ocean
warming. Such stressors create conditions for the spread of foodborne pathogens, threatening food
safety.?

Using a One Health approach can help to limit the impact of foodborne illnesses and zoonotic diseases by
building an understanding of the risks of infection and transmission pathways across sectors from the
animal to farm environments to food production and to the consumer.* This holistic perspective makes it
possible to identify and understand contributing factors in outbreaks, minimize their impact, and reduce
future health risks.

The objectives of this brief are to use case study examples to:

1. Examine factors in food systems that contributed to foodborne outbreaks.
2. Highlight the interconnected risks and opportunities for environmental public health professionals
(EPHPs) to engage with One Health.

Food safety and zoonotic diseases

Concern. Foodborne ilinesses and zoonotic diseases are major global public health threats. Below are
three examples of outbreaks and the public health response.
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Example 1: Shiga-toxin producing E. coli (Germany 2011)

Escherichia coli (E. coli) is naturally found in the
stomach flora of humans and other animals; however,
exposure to some strains can lead to severe illness.”
Pathogenic strains of E. coli can lead to
gastrointestinal illness including diarrhea, and some
strains are resistant to antibiotics.®” E. coli outbreaks
can occur due to ingestion of food or water
contaminated with animal or human fecal matter or
due to unsafe food handling practices.® Such
outbreaks also serve as a reminder of the
interconnectedness of the food, water, and
agricultural systems, and the value of the One Health
approach.

The outbreak

In 2011, a Shiga-toxin producing E. coli 0104:H4 led to a large outbreak in Germany and 15 other
countries in Europe and North America. This outbreak led to 4137 cases globally, of which 22% resulted in
haemolytic uremic syndrome, and 54 deaths.>!° The majority of cases were among German residents.’

The investigation

The geographical, demographic, and temporal nature of the cases suggested a foodborne outbreak. The
investigation initially turned to raw milk and meats, but no connection was found.'>*2 The focus of the
early investigation then turned to the consumption of tomatoes, cucumbers, and salad greens, which led
to a recommendation from the Robert Koch Institute and the Federal (German) Institute for Risk
Assessment to avoid the consumption of raw tomatoes, cucumbers, and salad greens.’>1* A recipe-based
restaurant cohort study identified that many of the menu items contains raw sprouts, but perhaps not in
guantities that could be recalled by consumers. This included a side salad containing tomatoes,
cucumbers, salad greens and a mix of four sprout types (lentil, alfalfa, fenugreek, and adzuki bean)
received from one distributor. The restaurant cohort study demonstrated that 100% of cases dining at a
particular restaurant could be explained by the consumption of raw sprouts.'!

Prior to confirmation of the source of the German E.coli outbreak, cases in France prompted a
collaborative investigation across political boundaries, using traceback and trace forward investigations,
across both countries.’® Through this collaborative investigation, a common serotype (0104:H4) was
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identified linking fenugreek sprouts as the source of the outbreak. The fenugreek sprouts were imported
from Egypt and grown locally. It remains unclear where the contamination occurred, and it is
hypothesized that contamination occurred prior to exportation.*>17 Collaboration between France and
Germany led to the timely identification of the source. While fenugreek seeds from Egypt were identified,
cross contamination was still a possibility as sprouts are often sold as mixed.*®

This outbreak also highlights how political decisions are often made with incomplete data.'® The decision
to issue a press release to avoid the consumption of raw tomatoes, cucumbers, and leafy greens
negatively impacted the European agricultural sector.1%'! The preliminary results and recommendations
prompted consumers to change their consumption patterns, negatively impacting certain farms.'>° The
European Union subsequently compensated farmers for loss of income.!? This highlights the need to
balance scientific data with risk management.

To date, this event is considered one of the largest E. coli outbreaks ever, with the greatest number of
deaths.?? It highlighted how quickly an outbreak can spread across regions and countries, and the
importance of considering multiple hypotheses during an investigation without jumping to conclusions.?°

The takeaway message

From a One Health perspective, this example highlights the importance of timely traceability and the
importance of rapid international collaboration. This outbreak also highlights the interconnectedness of
food systems and the spread of pathogens across borders. The source of E. coli contamination of the
sprout seeds was never identified, but by using a One Health lens we can improve our understanding of
such outbreaks to identify potential reservoirs, thereby supporting traceability and the prevention of
future cases.?!
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Example 2: Campylobacter jejuni outbreak after a bike race (BC,
2007)

Campylobacter jejuni (C. jejuni) is the most common
cause of diarrheal disease, and is found naturally in
the intestines of poultry, swine, and other animals
as well as in untreated surface water contaminated
by animal or human fecal matter in the
environment. Most commonly, humans are infected
due to raw or undercooked meat, raw milk and
other dairy products, raw vegetables, shellfish, and
untreated water.??

The outbreak

In 2007, a campylobacteriosis outbreak occurred in British Columbia associated with a mountain bike
race. Days after the race, 225 racers (42%) reported diarrheal illness.?3

The investigation

A public health investigation was launched and included visual assessments of the racecourse, a web
forum to obtain information from race participants, and interviews to identify potential sources of
exposure including food, distributed water, natural water sources, and mud.?

Environmental sampling revealed that mud in certain areas of the racecourse was contaminated with
animal fecal matter and that mud exposure on the face and/or transfer of mud from hand to food or
water consumed by the racers was associated with illness.?> While the investigation initially suspected
food sources, through online community engagement, the identification of mud exposure shifted the
investigation to consider environmental reservoirs of pathogens as the cause of outbreaks.

The takeaway message

From a One Health perspective, this example highlights how zoonotic pathogens can emerge in
recreational environments and the importance of considering environmental sources as an additional
source of exposure alongside typical foodborne and waterborne pathways for common illnesses. It also
highlights the value of community engagement in understanding potential sources of exposure.
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Example 3: Vibrio parahaemolyticus outbreaks in shellfish (Canada,
2015 and 2020)

Vibrio parahaemolyticus is a bacterium naturally
present in ocean waters. During warmer weather, V.
parahaemolyticus numbers increase and may grow
in shellfish leading to gastroenteritis illnesses in
consumers of those shellfish.?42>

The outbreaks

In recent years, there have been several Vibrio
outbreaks in the coastal waters of British Columbia
and the Atlantic provinces. The largest outbreak in
Canada occurred in 2015 in oysters harvested from the Pacific Ocean.?® This outbreak led to 62 cases of
illness, primarily due to raw oyster consumption, in British Columbia and Alberta.?*?’

In 2020, there was an outbreak linked to raw oysters from the Atlantic coast leading to 23 cases and one
hospitalization across four provinces.?®

Understanding the contributing factors

While such outbreaks can be mitigated by not eating raw or undercooked shellfish, raw oyster
consumption remains a common practice, and the potential for outbreaks may increase in a changing
climate.?® Analysis of the 2015 outbreak identified multiple areas for improvement to support prevention
and control measures, communication, outbreak detection and response, and risk management. The
recommendations highlighted the need for collaboration and timely communication between industry,
regulators, and public health.?®

V. parahaemolyticus levels in water can shift rapidly based on temperature, rainfall, flooding, and
plankton blooms, which are all impacted by a warming climate.?>2%3° There is a strong relationship
between air and sea surface temperature and the incidence of V. parahaemolyticus.?! In 2015, there was
an above average sea surface temperature; however, the climatic data alone do not account for the 2015
outbreak suggesting other drivers.?’3 Increasing temperatures can also lead to biofilm formation in
laboratory settings, which can increase the reservoir of V. parahaemolyticus and protect the bacteria
from downstream interventions such as high hydrostatic pressure to reduce bacterial count while
maintaining oyster quality.3%32 Realtime monitoring of temperature is of utmost importance at harvest
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sites, as temperatures at or above 15 degrees Celsius lead to favourable V. parahaemolyticus growing
conditions.?

The 2020 outbreak occurred during a particularly active hurricane season, highlighting the potential role
of storms in increasing the incidence of V. parahaemolyticus.3? Florida saw the biggest outbreak of Vibro
vulnificus after Hurricane lan, linked to storm surges, flooding, and destruction.3* With climate change,
increasing temperatures and evolving environmental conditions, there is a potential to see increasing
outbreaks of V. parahaemolyticus in the shellfish industry across Canadian waters. This highlights the
importance of real time surveillance, V. parahaemolyticus control programs, and the need for timely
communication between industry, regulators, and public health.?®

The takeaway message

From a One Health perspective, this example highlights the importance of timely communication and
collaboration especially between industry, regulators, and public health, and real time environmental
monitoring to better understand environmental variables. A One Health lens also facilitates
understanding the interconnectedness of animal and environmental drivers of outbreaks. Together such
an approach can improve our ability to predict and prevent future outbreaks.

Lessons learned and One Health
considerations

The examples above highlight that contamination of outbreaks can occur as a result of environmental,
animal, or human sources of contamination throughout the food supply system and can be influenced by
environmental conditions. There are many activities across the farm-to-table spectrum that can affect
human health, including production, harvesting, slaughtering, processing, distribution, consumption, and
disposal.? For example, outbreaks of avian influenza H5N1 in poultry and dairy farms have highlighted the
implications not only for animal and human health but also for food production, trade, and livelihoods.

Proactively, a One Health approach that examines the food supply system holistically and collaboratively
with an integrated human-animal-ecosystem approach will minimize future outbreaks. Integrated
surveillance systems and bioinformatics can also act as early warning systems.*3> Routine monitoring of
environmental variables is also essential in a One Health approach. Further research can support an
understanding of the complexity of these systems. For example, V. parahaemolyticus can lead to shellfish
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harvesting closures and human health impacts but may also play a beneficial role in the environment by
cycling nutrients in aquatic ecosystems.3®

During an outbreak, it is often difficult to determine whether the outbreak has a reservoir in humans,
animals, or the environment, especially when the outbreak occurs across regions.>'2 A One Health
approach allows public health investigation to consider all aspects, minimizing both health and economic
consequences, to identify the source of contamination. The E.coli outbreak in Germany highlights how
quickly an outbreak can become a multi-national public health crisis, and how public health
announcements can drastically change consumption patterns of products from certain regions.'?%° The
management of the outbreak negatively impacted farmers in the European Union, and as a result the
European Union compensated farmers for loss of income.? Lessons from the 2011 E.coli outbreak
continue to inform outbreak investigations in Europe. Further research in this area can be supported by
One Health approaches to understand not just the vehicle for foodborne pathogens, but also the root
causes of the contamination.

Lastly, all the examples highlight the importance of ongoing cross-sector collaboration and
communication at the regional, provincial/territorial, and federals level as well as transnationally.'? Such
collaborations can help to facilitate coordination and timely responses, minimizing the negative
consequences of outbreaks.

Implications for environmental health
professionals

Foodborne outbreaks highlight the interconnectedness of humans, animals, and the environment. A One
Health approach can help environmental health professionals to anticipate risks, improve surveillance
systems, and build collaborative responses that protect people, animals, ecosystems, and livelihoods. As
environmental health professionals, addressing food-related health risks through a One Health approach
can vary and may include:

e Cross-sector collaboration: Facilitate collaborations and work with veterinarians, agriculturalists,
public health officials, Indigenous leaders, and biologists.

e Surveillance and monitoring: Provide data to strengthen surveillance systems to detect outbreak
and environmental changes early.
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e Public education: Promote awareness around food safety, sustainable consumption, and climate
impacts on food safety.

e Policy engagement: Influence regulations on animal welfare, antibiotic use, and sustainable land
management within organizations, communities, and at the province/territory and national level.

e Support for community-led solutions: Get involved in local initiatives, especially in Indigenous and
rural contexts where traditional knowledge and local governance can provide critical context to the
local environment and potential risks.

e Discussions: Regularly discuss how environmental health professionals can support cross-sectoral
partnerships and One Health work related to food safety.

Further resources

For more information please visit:

e Government of Canada: One health Approach to Risk Assessment

e World Health Organization: One Health

e Food and Agriculture Organization of the United Nations:
e Safeguarding our agrifood systems: A One Health approach to food safety
e Four ways One Health helps in ranking food safety risks
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