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Health connects all species



Drivers of Global Change

Habitat Deterioration Pathogen Pollution Global Toxification

Rapid global travel Urbanization Climate Change

With thanks to A. Aguirre



The Changing Interface
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Increasing wildlife/human/livestock interface



Increasing wildlife/human/livestock interface

• Increased opportunities for contact between wildlife and humans 
• Encroachment into wildlife habitat
• Wildlife trade

– 40,000 primates, 4 million birds, 640,00 reptiles, 350 million tropical fish transported 
live/year

– Bushmeat – 570 million wild animals consumed annually
– Estimated one billion direct and indirect contacts among wildlife, human and 

domestic animals through wildlife trade annually (Karesh et al 2005)
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Global trends for wildlife



What is wildlife  health?

A modern definition of wildlife health should emphasize that 

• health is the result of interacting biologic, social, and environmental determinants 
that interact to affect capacity to cope with change;

• health cannot be measured solely by what is absent but rather by characteristics of 
the animals and their ecosystem that affect their vulnerability and resilience; 

• wildlife health is not a biologic state but rather a dynamic social construct based on 
human expectations and knowledge.

TOWARD A MODERNIZED DEFINITION OF WILDLIFE HEALTH

Craig Stephen

J Wildl Dis (2014) 50 (3): 427–430.

https://doi.org/10.7589/2013-11-305
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https://doi.org/10.7589/2013-11-305
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What is wildlife health?

Wildlife health can be defined as the physical, 
physiological, behavioural and social wellbeing of 
free-ranging animals at an individual, population 
and wider ecosystem level, and their resilience to 
change.

(Meredith, Skerratt, Peters, Carver 2019)
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Why is wildlife health important?

• SOURCES of disease
• VICTIMS  of disease
• SENTINELS for disease and ecosystem health

We tend to focus on detecting and describing (infectious) 
disease, looking at harms/problems in isolation rather than 
as a system, and not addressing solutions and sustainable 
adaptation

Health is holistic, complex, and cumulative 



1415 human pathogens, 61% are zoonotic
75% of emerging infectious diseases are zoonotic, originating principally from wildlife 
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Wildlife as a SOURCE of disease (for humans 
and domestic animals)

West Nile Virus

Bovine tuberculosis

Jones et al (2008)., Nature 451



Wildlife reservoirs – Global pandemics

www.nbcnews.com
https://www.sciencenews.org/article/evidence-mounts-bat-origins-sars

http://www.abc.net.au/science/news/img/health/civetcats300904.jpg



Extinctions: 
• Amphibians (chytridiomycosis)

– ‘the greatest disease-caused loss 
of biodiversity in recorded 
history’ 

• Non-infectious disease
– Toxins e.g. lead, diclofenac, 
– Heat stress
– Trauma

Wildlife as VICTIMS of disease 



Impacts of disease

Significant population declines:

• Distemper: Black-footed ferrets, lions, tigers
• Rabies: African wild dogs, Ethiopian wolf
• Squirrelpox: Red squirrels
• Devil Facial Tumour Disease
• White nose syndrome: Bats
• Toxoplasmosis: Sea otters

• Colony collapse disorder (varroa mites, deformed wing virus, 
pesticides):  Honey bees



Importance of Emerging Disease in Wildlife
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(Preece et al BC 2017)



11 November 2016; 354 (6313), 744-747
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Source and victim

Ringtail possum Mycobacterium ulcerans (Buruli ulcer)

.

TB lung lesions badger
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Source and victim
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Individual animal welfare

Chronic phalaris toxicity in Kangaroos

Sarcoptic mange

Heat stress 
(Photo: David Archer
Somers March 2019



Potential drivers of  wildlife disease emergence

• Host species or population exposure to an infectious agent from other wild 
populations. 

• Host species or population exposure to an infectious agent from domestic populations. 

• Host clustering/overcrowding/stress due to habitat modification.   

• Host poor nutrition/food supply variation/dietary shifts.   

• Host thermal stress/climate change.   

• Waning host immunity/immune variation/immune system modulators.   

• Host genetic instability/low genetic diversity/inbreeding.   

• Favorable climate for vectors/other drivers of increasing vector numbers.
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• (Tompkins et al TiP 2015)
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Global trends in wildlife health
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‘Solving today’s threats and tomorrow’s 
problems cannot be accomplished with 
yesterday’s approaches’

The Manhattan Principles on 
“One World, One Health” 2004
Wildlife Conservation Society



Manhattan 2004 to Berlin 2019
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‘For over 15-years, proponents of the One Health approach have worked to 
consistently interweave components that should never have been separated and 
now more than ever need to be re-connected: the health of humans, non-
human animals, and ecosystems. We have failed to heed the warning signs. A 
One Health approach is paramount in directing our future health in this acutely 
and irrevocably changed world. COVID-19 has shown us the exorbitant cost of 
inaction. The time to act is now.’



One Health High Level Expert Panel (OHHLEP)
New definition  1st December 2021

The One Health definition developed by the OHHLEP states:

One Health is an integrated, unifying approach that aims to sustainably balance 
and optimize the health of people, animals and ecosystems. It recognizes the 
health of humans, domestic and wild animals, plants, and the wider environment 
(including ecosystems) are closely linked and inter-dependent.The approach 
mobilizes multiple sectors, disciplines and communities at varying levels of 
society to work together to foster well-being and tackle threats to health and 
ecosystems, while addressing the collective need for clean water, energy and air, 
safe and nutritious food, taking action on climate change, and contributing to 
sustainable development.
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Thank you
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