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One Health / One Biosecurity
• Evolving Perspectives
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One Health

 One Health (OH) often shown as a Venn diagram, 
containing 3 overlapping circles (human, animal, 
environmental health)

 Original concept based on shared disease threats for 
humans and animals (zoonotic diseases/spillover)

 Global OH Initiative Impact Report (2020): plant 
health is equally important but still depicts humans, 
animals and plants as separate from rather than a 
component of the environment

 WHO reconsidered the visualization of OH to 
prioritize integration and systems thinking, rather 
than segregation
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One Health –> One Biosecurity
 Strong sectorial identities (“silos”) still exist within biosecurity 

– Associated with specific international standards, economic interests, research 
communities & stakeholder interests

 One Biosecurity:  An interdisciplinary approach to biosecurity research & policy
– Builds on interconnections among human, animal, plant & environmental health
– Involves a systematic approach

P. Hulme. 2020. 
Emerg Top Life Sci 4:539-549.
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One Health –> One Biosecurity

 The One Biosecurity concept 
showing links between 
human, animal, plant and 
environmental health…
 …arising from the impacts of 

invasive alien plants, animals 
and pathogens

– Hulme 2020
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One Biosecurity
 Example:  Giant African snail 

– Invasive, introduced widely throughout the tropics (incl FL & HI)
– Significant crop loss (feeding)
– Vector of plant pathogenic fungi (Phytophthora spp)
– Outcompetes native gastropods
– Intermediate host in transmission of Angiostrongulus spp, agent of eosinophilic 

meningoencephalitis in livestock & humans

 To be effective, biosecurity policies must be based on a universal approach that
– Seeks synergies between health, agriculture and environmental sectors
– Considers local, regional, national and international levels
– Shifts traditional focus from regulating individual organisms and sectors to building an 

overall risk management framework
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Needs for Biosecurity Research 
for Animal and Plant Systems
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Capturing Research Needs

 Many sources, references, lists exist

 Recent example:  A comprehensive look at the 
tactical sciences behind current biosecurity 
measures and opportunities for improvement for 
both plant and animal systems. 

 Highlights the interoperability of many of the 
tactics for animals and plants, and identifies 
synergies, gaps, and needs.

 Case studies illustrate overlapping concerns and 
operations during biosecurity-relevant events. 

K Cardwell and K. Bailey, Eds. 2022.  IGIGlobal 
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 Economics of Animal and Plant Biosecurity 

 Genetic Processes of Pathogen Emergence

 Risk Analysis - Human Mediated Movement of Pests and Pathogens

 Safeguarding Agricultural & Environmental Biosecurity Before Entry

 Surveillance for Detection of High-Consequence Pests and Pathogens

 Emergency Response: Organizational Structure and Coordination

 Response and Recovery Tactics 

 Microbial Forensics in Agricultural and Environmental Biosecurity

Tactical Sciences for Biosecurity in Animal and Plant Systems
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Biosecurity Research Prioritization 
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One Possible Tool:  Biosecurity Research Prioritization Matrix 

 Begin with the major pillars of a biosecurity plan 
(these 5 are from the HFAR-Sandia capabilities matrix)
 For each, identify the essential components or 

functions
 Each function must be underpinned by sound science
 Identify research needed to provide that science

PILLARS
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Biosecurity Research Prioritization Matrix

Example Matrix
 Each Pillar contains critical Functions 
 Each Function contains critical Research Needs
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Pillar:  Protection and Detection
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Where does One Health come in? 

 Consider which Pillars, Functions and 
underlying Research Needs are applicable to 
each sector: Plants, Animals and Humans
 At a level “above the weeds,” ALL of these 

categories are relevant to all of the sectors
 Recognizes

– Overlapping objectives and goals
– Suggests inter- and cross-disciplinary research 

approaches
– One Health / One Biosecurity
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Who is Doing Research on Which Topics? 

 Identify common interests & research areas across institutions
 Identify potential beneficial collaborations & opportunities 
 Leverage resources from multiple research & service laboratories
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Prioritizing Biosecurity Research: HOW?
 Steps

– Input from universities, private industry, USDA/NIH, other government 
agencies 

– Consider the broad spectrum of biosecurity-related research 
⁺ What has already been done
⁺ What is being done currently, and by whom

– Identify gaps and needs
– Utilize a risk-informed process for gap prioritization 
– Identify intersections/overlaps/possible synergisms among groups & 

projects
– Build collaborations that leverage experience, perspectives & resources

 HFAR University Consortium – Supports these objectives
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What’s Next? 
 UC Annual Meeting 2024
 Breakout discussions
 Collate, annotate and share input from all sessions among UC members and with DHS HFAR

 Follow-up – nearer term
 Form UC Subgroups that could flesh out areas of expertise during the coming year? 
oPlant, Animal, Health, Economics/Sociology, Risk Assessment, Modeling, other 

 Engage other stakeholders (other universities, industry, federal partners, scientific societies)
 Refine (or re-design) Biosecurity Research Needs Matrix

 Follow-up – out-term
 Prepare UC recommendations & share with end users (Congress, funding agencies, other)
 Track progress and report
 Rinse and repeat



Thank You

Jacque Fletcher
jacqueline.fletcher@okstate.edu

mailto:jacqueline.fletcher@okstate.edu

	�
	One Health / One Biosecurity
	One Health
	One Health –> One Biosecurity
	One Health –> One Biosecurity
	One Biosecurity
	Needs for Biosecurity Research for Animal and Plant Systems
	�Capturing Research Needs �
	Tactical Sciences for Biosecurity in Animal and Plant Systems
	Biosecurity Research Prioritization 
	One Possible Tool:  Biosecurity Research Prioritization Matrix 
	Biosecurity Research Prioritization Matrix
	Pillar:  Protection and Detection
	Where does One Health come in? 
	Who is Doing Research on Which Topics? 
	Prioritizing Biosecurity Research: HOW?
	What’s Next? 
	Thank You��Jacque Fletcher�jacqueline.fletcher@okstate.edu������

