
L’Université de Montréal est située là où, bien 
avant l’établissement des Français, différents 

peuples autochtones ont interagi les uns avec les 
autres. Nous souhaitons rendre hommage à ces 

peuples autochtones, à leurs descendants.
Je me situe sur un territoire non cédé
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Origins of One Health
Rudolph Virchow 

(1821-1902)
William Osler 
(1849-1919)

Calvin Schwabe
(1927-2006)

≪ There is no difference in paradigm between human
and veterinary medicine. Both are sciences that share a 
common knowledge corpus in anatomy, physiology, 
pathology, on the origins of diseases in all species ≫

"Veterinary medicine and human
medicine complement each other
and should be considered as one 
medicine"

"There is no scientific barrier
between veterinary and human
medicine, and there should not be
one. Experiences of one must be
used to develop the other"



But it's older than that
Mirepoix Charter, 1303

• Recognises that "perils" of meat consumption, but that this
is uncertain (some notion of "risk")

• Ensures survival of butchers in a Cathar town
• Requires that ALL animals be inspected in all markets
• Art 8 - "On vendra doc du mouton, du bœuf et du porc, mais 

à une condition: que leurs chairs soient bonnes, utiles, non 
malades"



One Health– Many definitionS
• «Added value in terms of human and animal health, financial savings or accessible environmental 

services through cooperation in human and veterinary medicine compared to two separately 
functioning medicines. » (Zinsstag et al. One Health, Une seule santé, Théorie et pratique des 
approches intégrées de la santé. Éditions Quae 2020)

• « The One Health concept is a worldwide strategy for 
expanding interdisciplinary collaborations and communications in all aspects of health care for 
humans, animals and the environment.» (http://www.onehealthinitiative.com)

• « (…) the holistic approach has been called "One Health", reflecting the commonality of human 
and animal medicine, and their connection to the environment » (MacKenzie, Jeggo, Daszak, and 
Richt (Ed). One Health: The human-animal-environmental interfaces in emerging infectious 
diseases. Curr Topics Microbiol Immunol 2013; 266)

• “One Health refers to an approach that applies to the design and implementation of programs, 
policies, legislation and research in which multiple sectors communicate and collaborate to 
improve public health outcomes.» (OMS)

http://www.onehealthinitiative.com




Three categories of "health for all"



Zoonotic and infectious diseases

Emergence

Endemicity

Source: A tripartitite guide to addressing zoonotic diseases
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• « En ces temps de guerre, de terrorisme et 
d'incertitude, cette maladie infectieuse 
émergente a toutes les caractéristiques pour 
susciter une peur planétaire et un emballement 
médiatique. Une simple toux, un simple 
éternuement suffiraient pour propager ce virus 
très contemporain, symbole de la 
mondialisation. »

• Source: Journal Le Monde, 2003!!



Most emerging infections are zoonotic

10
Source: OIE https://www.oie.int/en/for-the-media/onehealth/



Figure 

Copyright © 2012 Elsevier Ltd Terms and Conditions

Source: Wolf, 2007. Origins of major human infectious 
diseases, Nature.

Most human infections have an animal origin

http://www.elsevier.com/termsandconditions


Principal factors of emergence

Source: Smiley Evans, T., Shi, Z., 
Boots, M. et al. Synergistic China–
US Ecological Research is Essential 

for Global Emerging Infectious 
Disease 

Preparedness. EcoHealth 17, 160–
173 (2020). 

https://doi.org/10.1007/s10393-
020-01471-2

https://doi.org/10.1007/s10393-020-01471-2


Figure 

The Lancet 2012 3801936-1945DOI: 
(10.1016/S0140-6736(12)61678-X) 

Copyright © 2012 Elsevier Ltd Terms and Conditions

Potential benefits of One Health for EID

http://www.elsevier.com/termsandconditions


Zoonoses are also endemic – and neglected
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Infection Zoonotic? Infection Zoonotic?

Chagas disease Yes Cysticercosis Yes

African human
trypanosomiasis

Yes (rhodesiense) Dracunculiasis No

Leishmaniasis Yes Echinoccocosis Yes

Buruli ulcers No Foodborne trematodes Yes

Leprosy No Lymphatic filariasis No

Trachoma No Onchocerciasis No

Yaws No Schistosomiasis Yes (japonicum) & S. hematobium?

Dengue No Soil transmitted helminths Non – but….

Rabies Yes Venoms hmmmm

Mycetoma No



Issue with the WHO list (and others..)

• WHO recognises more than 200 
zoonoses (but there are many more)

• 600 million people are directly 
dependent on livestock to survive

• Up to 70% of the population in some 
areas

• Non zoonotic animal diseases also 
affect public health, economy, 
politics, etc



From infections to "non communicable 
diseases"



Infections cause an important proportion of 
"non communicable diseases"



Infections cause an important proportion of 
"non communicable diseases"



One Health goes beyond "NCD" caused by 
infections



Antimicrobial resistance
Concept of the antibiotic resistome from the One-Health perspective Future perspectives for antibiotic resistome studies with a One-Health approach.

Kim, DW., Cha, CJ. Antibiotic resistome from the One-Health
perspective: understanding and controlling antimicrobial
resistance transmission. Exp Mol Med 53, 301–309 (2021). 
https://doi.org/10.1038/s12276-021-00569-z



Example of OH implementation



T. solium



T. solium causes an NCD, neurocysticercosis
"solitary worm" (T. solium) The "NCD"



Neurocysticercosis
~29% of people with epilepsy
show NCC lesions in endemic
areas (Ndimubanzi et al., 2010)
Causes other neurological
symptoms (Carabine et al., 2011)

Neurocysticercosis is a 
preventable cause of epilepsy and 

other neurological "NCD"



Social sciences are key to effective and 
sustainable One Health programmes

EFECAB: To develop a sustainable, education-based intervention to reduce the burden of cysticercosis in rural Burkina while 
improving pig production



Implementation research 
PRECEDE PROCEDE

Nous ne pouvons pas afficher l’image. •Just like a clinical diagnosis
precedes a treatment plan, a 
knowledge diagnosis must precede
an educational intervention.

Nous ne pouvons pas afficher l’image.

•PRECEDE (Predisposing, 
Reinforcing, Enabling, Construct in 
Education, Diagnosis and 
Evaluation) to develop the 
intervention and

Nous ne pouvons pas afficher l’image. •PROCEED (Policy, Regulatory, 
Organizational, Constructs in 
Educational and Environmental
Development) to evaluate it

Nous ne pouvons pas afficher l’image.

•PRECEDE-PROCEED is an 
implementation research method



Intervention – Sustainability (and adaptation) !

PRECEDE PROCEED --> 
improve pig 

production (initial prot
ocol)

Group discussions 
and individual 

interviews

Change of plan! 
Community-Lead Total 

Sanitation

Discuss CLTS with
WaterAid, politics 
and gouvernance

Gouvernance et capita
lism – Water and 

Sanatation for Africa

Educational MOVIE 
and adopt SARAR-

PHAST

Test effectiveness 
and KAP

Context, politics 
and gouvernance for 

sustainability



SARAR-PHAST

?



« La colère des génies »

• Screenplay and directing by winners of several local and 
international recognitions

• With actors very well known by the people
• 2 nights after SARAR-PHAST.



Séra at visits 1 and 3

Séra all visits

At least  
1 sérum

Carabin et al. Lancet GH 2018

Prevalence ratios adjusted for 
confounders and time.

18-months CIR adjusted
for confounding and time.

36-months CIR adjusted
for confounding and 
time.

RESULTS - EFFECTIVENESS



What is missing from a veterinary / human / 
environmental health - One Health approach?

• One Health epidemiological research requires the use of large, multi-
community studies

• Imposing one size-fits-all interventions will not work
• Context-dependent approaches, developed with social sciences is key
• Many aspects of governance at the local, regional, national and 

international levels are inevitable for sustainability



So what do we do?

32



Systems approach

33

Rüegg, Simon R., Barry J. McMahon, Barbara Häsler, Roberto Esposito, Liza Rosenbaum Nielsen, 
Chinwe Ifejika Speranza, Timothy Ehlinger, et al. « A Blueprint to Evaluate One Health ». Frontiers in 
Public Health 5 (2017). https://doi.org/10.3389/fpubh.2017.00020.

How?

https://doi.org/10.3389/fpubh.2017.00020
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The Berlin Principles 2019
Source: https://oneworldonehealth.wcs.org/About-Us/Mission/The-2019-Berlin-Principles-on-One-Health.aspx

https://oneworldonehealth.wcs.org/About-Us/Mission/The-2019-Berlin-Principles-on-One-Health.aspx


The Berlin Principles 2019

35

1) Integrate protection of biodiversity as a solution for health
2) Protect biodiversity
3) Protect natural environments, water, sea, air
4) Actively fight climate change
5) Institutionalize One Health
6) Adopt systems approaches and resilient systems
7) Invest in intersectorial systmens and global solutions
8) Transdisciplinarity and cooperation among institutions (governments, NGOs, 
academia, industry) 
9) Invest in educating and raising awareness on ecosystem
approaches for a healthy planet
10) Adopt a participatory and collaborative approach, among institutions and 
with Indigenous Peoples and lcal communities

Recognize
One Health

Systems approach

Knowledge sharing

How?What?
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To conclude…

• COVID-19 was NOT a surprise for those who work in One Health, and 
the zoonotic aspects of these infections are not done with

• More zoonoses will emerge if nothing is done
• Many One Health initiatives exist, but their operationalization remain 

a challenge.
• The strategy to prevent, respond, control and prevent a large number 

of health issues is – One Health
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