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Introduction to Wildlife 

Disease Risk Analysis.

Part 1.
Maximising impact
Part 2.
Understanding risk and our response to it.
Part 3.
The risk analysis process in relation to 
disease risk in the wildlife trade and what 
we have covered already in workshop 1.

Health



Arnold et al. 2024

Jakob-Hoff et al. 2014

Goal: Our 

species survival.

A healthy 

biodiversity 

(wildlife) must 
have complexity 

and integrity to be 

resilient to 

challenges such 

as disease. This is 
critical not just for 

biosecurity but 

also for a liveable

climate, 

breathable air, and 
drinkable water. 
ie. human survival. 

https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(23)00278-4/fulltext


Part 1. 
Maximising  
Impact –
focus on 
the 
decision-
making



How to maximise our leverage over 

events – wildlife trade example

Event: Disease transmission from and 
between traded wildlife

Wildlife trafficker and trader behaviour

Poor wildlife welfare, poor biosecurity 
along trade route

Understand stakeholder motivations and 
mitigate accordingly
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State of the Apes Volume 4

https://www.stateoftheapes.com/volume-4-killing-capture-trade/


Changing peoples minds: 
Motivation Vs Manipulation
Reward
Ideology
Coercion
Ego

Ideology
Ego
Reward
Coercion

Perception
90% of people live here
Go with your gut
What you believe you see
Where most decisions are 
made
SUBJECTIVE

Perspective
Must be learned – Analyse the risks
Evidence-based
What is there 
OBJECTIVE

Effective science communication: Emotional messaging used for a logical narrative

How do you feel about humanity’s involvement in 
environmental degradation and an increase in poor 
health outcomes through issues such as poorly 
regulated wildlife trade ?

We can work together to reduce health 
risks by agreeing on a process and 
approach with proven quantifiable results.

Need to get to….



5 reasons why many conservation/ environmental efforts fail:

• Lack of local buy-in
• Ignoring history
• Lacking of funding
• Lack of law and order
• Lack of clearly stated goals

Mongabay 30.03.16 
www.mongabay.com

http://www.mongabay.com/


Part 2. Understanding risk 
and our response to it.
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https://www.theguardian.com/world/2011/sep/05/september-11-road-deaths Poor decision-
making skills as a species in a crisis

https://www.ilri.org/news/seven-deadly-drivers-zoonotic-disease-pandemics

https://www.thelancet.com/article/S0140-6736%2811%2960393-0/fulltext- systems approach to 
priority assessment of non communicable diseases in humans

Response to risk 

• Repeated, poor responses

• Unintended consequences

• Overcoming our primate brains’ psychological discomfort 
and confronting decision-making and uncertainty
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https://www.theguardian.com/world/2011/sep/05/september-11-road-deaths
https://www.ilri.org/news/seven-deadly-drivers-zoonotic-disease-pandemics
https://www.thelancet.com/article/S0140-6736%2811%2960393-0/fulltext


Describing the problem: Disease emergence is 

an ecological process

Human-induced  

environmental 

degradation

Global transport 

of people, 

animals, and 

goods

Changes in 

interactions 

between host, 

disease agents, and 

their environment

Natural selection -

disease agents 

adaptations

Severe impacts on 

global health, 

conservation and 

socioeconomics
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Disease emergencies
Urbanization

Population density

Poor social and 

sanitary conditions

Encroaching into new 

environments
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Climate change
Human-Livestock-Domestic

- Wildlife interactions

Disease 

emergence
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A solution? One Health – systems thinking

WOAH/ IUCN Wildlife 
Trade guideline 
recommendation : Use 
a One Health approach 
that includes a 
multisectoral and 
multidisciplinary, 
consultative, 
collaborative and 
inclusive effort to 
inform all steps of the 
risk analysis and risk 
reduction process.

WOAH Regional Wildlife Health Network for Asia & the Pacific

Webinar on “Wildlife trade: addressing disease risks”, 20 Dec 2023



the likelihood, or 

probability, of something 

happening and, if it does 

happen

What is Risk?

Two components: 

the consequences, of the 

deleterious activity
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Those that could 

have an impact
Those that could be 

impacted

WHRA - collaborative process to

Support any disease management decisions

Agree on how to best respond

Wildlife Health Risk Analysis (WHRA)



Part 3. WHRA Process 



•149 participants since 2022 
•53 countries
•From Governments (45), NGO’s (50), Academic institutions (21).  

The training has greatly benefited my One Health advisor work globally 
especially with dog-mediated rabies elimination and spillover to other 
mammals and for management of snakes used or accessed for venom 
extraction and subsequent production of life saving snake antivenoms.

Picking up on vaccination efforts in species overseas against HPAI and 
reported back to employer that they were unaware of



⚬ Engage with relevant experts and 

stakeholders in a way that will 

maximize the quality of analysis and the 

probability that the recommendations

arising will be implemented

Risk communication

ALL STEPS! (Section 2 of 

the WT guidelines)



High influence

High interest 

(PROMOTERS)

High influence

Low interest 

(LATENTS)

Low influence

High interest 

(DEFENDERS)

Low influence

Low interest 

(APATHETICS)

Key stakeholders:

High positive/negative impact on project

Could be either:

Primary stakeholders

Directly affected by and influence on  the 

project (positively or negatively)

Secondary stakeholders

Indirectly affected by or influence on  the 

project (positively or negatively)

- We are not all equal

Influence and interest



From Live Bird supply chain group





Communication Risks Risk Mitigation Plan

Lack of interest and fear Cultural considerations. Education. 

Funds Research grants (scholarships)

Distance Involve local population

Access to information Workshops. Posters, folders, flyers.

Fake news Workshops, posters, folders, flyers.

Cultural barrier Education. Involve local populations. 



Example - KDRA - keys to 
success- communication!
• A strong project team, supported by a world expert in wDRA

• Appropriate funding and resourcing

• Consistent and transparent stakeholder engagement process 

• The “right” people in the room – broad and expert stakeholder 
representation

• Regular cross-checking for alignment to the wDRA process

• Effective use of collaboration tools eg Mural, Teams

• Excellent communication (an ‘open door’ policy for out-of-
session comments, the participation agreement, rigorous 
documentation of decisions and processes)

• Extensive input from Subject Matter Experts to assist in 
drafting Hazard Literature Reviews and reviewing Hazard Risk 
Assessments.

credit: Tamsyn Stephenson
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ASF communications pathways in the Philippines



WDRA Step 1/ Section 1 of 

the WT guidelines

⚬ Outline the background and context of 

the problem

⚬ Identify the goal, scope, and focus of 

the WDRA

⚬ Formulate the DRA question(s)

⚬ State assumptions and limitations 

⚬ Specify the acceptable level of risk



Pathogens do not know directions

Every new host encountered is an 

opportunity for pathogen adaptation

?
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Task from workshop 1.

Task

What question(s) are you 

trying to answer?

What is the goal or aim 

you are trying to achieve?

What’s the scope? Setting boundaries. E.g. the analysis will be confined 

to relevant published and unpublished information on 

disease agent or process X and the population biology 

of species Y, combined with the input of relevant 

experts and stakeholders

What’s the focus? E.g. the long-term sustainability of species Y.

What level of risk is 

acceptable?



Live bird

Macaque Biomedical

Deer meat







KDRA – workshop stakeholders 
– getting to the problem

• Stakeholder participant agreement

• 32 hours of online workshops

• Post Workshop evaluations

• 14 MURAL workspaces containing over 
1000 sticky notes

• Feedback on 13 literature review 
chapters by 30 reviewers (many of 
whom reviewed multiple versions of 
more than one chapter)

• Review of 13 disease risk assessments 
by 23 subject matter experts

31
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⚬ Identify all possible health hazards of 

concern

⚬ Establish criteria for ranking the 

importance of each hazard within the 

bounds of the defined problem

WDRA Step 2 (section 2 of the 

WT guidelines



An example of an ALL HAZARDS approach. 

(Council of Canadian Academies, 2011)

Klement 2020 – Covid-19 system analysis



For each selected hazard take into account: 

Specific

circumstances
Population at 

risk
Risky activities Geographical

location

Socio-

environmental 

context
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KDRA - hazard identification and 
refinement

• Disease = any disturbance in 
the health or function of an 
animal or human

• Hazard identification 
91 disease hazards

• 56 Infectious diseases

• 35 Non-infectious 
diseases

• 13 disease hazards identified 
as requiring detailed risk 
assessment

37



KDRA: For each hazard…

• Detailed literature review

• Hazard pathway

• Critical control points

• Risk assessment

• Risk mitigation options

• Recommendations

38



To assess for each hazard of concern:

⚬ the likelihood of release (introduction) into the 

area of concern;

⚬ the likelihood that the species of interest will be 

exposed to the hazard once released;

⚬ the consequences of exposure. On this basis, 

the hazards can be prioritized in descending 

order of importance

WDRA Step 3 (section 2 of the 

WT guidelines)



WILDLIFE DISEASE RISK ANALYSIS 
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Sherman et al. (2021). Disease Risk and Conservation Implications of Orangutan Translocations. Front. Vet. Sci. 8, 1–18.



KDRA- Risk estimates infectious diseases

Chlamydia KoRV Cryptococcus Sarcoptic 

mange

Actinomyces Herpesvirus Trypanosomes

Overall risk estimates for koalas 
Koala 

population 

resilience & 

viability 

High

High 

(north)

Moderate 

(south)

Moderate Low Negligible Negligible Negligible

Koala 

individual 

health & 

welfare

High

High 

(north)

Moderate 

(south)

Moderate
Moderat

e
Moderate Moderate Moderate

Level of confidence in assessment 
High Low Medium Medium Low Low Low

41
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Transparency

⚬ Literature review

⚬ Expert opinion

⚬ Pooled knowledge of workshop    

participants

⚬ Modeling scenarios



Identify

Categorize

Do not paralyze

Identify Sources 

of Uncertainty
More reliable

Less reliable
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⚬ Review potential risk reduction or 

management options and evaluate 

their likely outcomes 

⚬ On this basis decisions and 

recommendations can be made to 

mitigate the risks associated with the 

identified hazards.

WHRA Step 4 (Section 2 of the 

WT guidelines)



© 1001Gece from Getty image via Canva.com

Evaluating Risk Management Options



Is it Effective?

https://www.nytimes.com/interactive/2021/world/covid-vaccinations-tracker.html

Is it Feasible?

46



Establish Critical 
Control Points (CCPs) 

Hazard transmission pathways and critical control points (CCPs) for pasteurellosis. 

Hazard transmission pathways and critical control points (CCPs) for pollutants. 



⚬ Formulate actions and contingency 

plans and establish a process and 

timeline for monitoring, evaluating, 

and reviewing risk management 

actions. 

⚬ The review may result in a clearer 

understanding of the problem and 

enable refinement of the WDRA

WHRA Step 5/ Section 3 of 

the WT guidelines
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Risk management action plan for botulism to 

wild birds at Port Phillip Bay (Western 

Shoreline) and Bellarine Peninsula 

©
 A

n
ke

 W
ie

th
o

e
lte

r



Monitor Evaluate
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Are we doing the 

right thing?

How much did 

we do?

How well did we 

do it?

What has changed 

as a result of our 

work?
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One Health Disease Surveillance: A Tool to Assist in the Conservation 
Management of Asian Apes

1. Wildlife 
Health Risk 
Analysis

• Restrospective 
study

• Medical record 
analysis

2. Detection 
strategy

• Fit-for-purpose

• Point-Of-Care dx 
tests

3. Design 
control 
measures

• Preventive

• Transmission 
containment

4. Template for 
a country-wide 

One Health 
Wildlife 
Disease 

Surveillance

53



How to maximise our leverage over 

events – wildlife trade example

Event: Disease transmission from and 
between traded wildlife

Wildlife trafficker and trader behaviour

Poor wildlife welfare, poor biosecurity 
along trade route

Understand stakeholder motivations and 
mitigate accordingly



WDRA – collaboration, co-

ordination, communication to 

capacity build One Health.

Thank you for your attention
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https://padlet.com/sunwin401/describing-the-problem-what-are-the-main-drivers-of-

disease--gh6hrx2kxr9jkstg - from workshop 1.

Don’t forget to discuss and input 

ASSUMPTIONS and LIMITATIONS

An online tutorial in case you are new to this technology
https://www.youtube.com/watch?v=delW1Jtoq_w

Introduction to PADLET

https://padlet.com/sunwin401/describing-the-problem-what-are-the-main-drivers-of-disease--gh6hrx2kxr9jkstg
https://padlet.com/sunwin401/describing-the-problem-what-are-the-main-drivers-of-disease--gh6hrx2kxr9jkstg
https://www.youtube.com/watch?v=delW1Jtoq_w
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