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Emerging Infectious Diseases: 
Implementing a One Health Approach



Nature 430, 242-249 (8 July 2004)

2004



2017

US NIH NIAID - https://www.niaid.nih.gov/news-events/three-decades-

responding-infectious-disease-outbreaks 



2020

Cell 182, 1077-1092 (3 September 2020)



Emerging Infectious Diseases in History

Cell 182, 1077-1092 (3 September 2020)

“One can conclude…that we have entered a pandemic era”.



What are some determinants of 

Emerging Infectious Diseases?

Microbial adaptation and change Technology and industry

Human susceptibility to infection
Breakdown of public health 

measures

Climate and weather Poverty and social inequality

Changing ecosystems War and famine

Human demographics and behavior Lack of political will

Economic development and land use Intent to harm

International travel and commerce



Global Travel - 8x increase and rising



Food Safety



www.watchusgrow.org

Modern Food Production
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Pork

Poultry



Modern Food Production

Aquaculture



• Zoonoses
• Influenza Viruses

• E. coli

• S. aureus

• S. suis

• Campylobacter

• Mycoses

• Parasites

• Others

Food Production and Pathogen 
Transmission



Antimicrobial Resistance

China

USA



…man infected when traveling in Asia. 

Antimicrobial Resistance



Climate Change



SARS-CoV-2

Ebola virusNipah virusMERS-CoV

SARS-CoV Influenza 
(pH1, H5, H7, etc.)



It has been estimated that 60% of 

emerging infectious diseases in humans 

are due to zoonotic pathogens and that 

zoonotic pathogens are twice as likely to 

be associated with emerging diseases 

than are non-zoonotic pathogens

Emerg Infect Dis. 2005 Dec; 11(12): 1842–1847.

Nature. 2008; 451(7181): 990–993. 



• No one discipline is 

trained to engage such 

complex problems

• No one agency or 

organization can do it 

alone

• And limited resources

The Challenge



Historical Perspective

Hippocrates

(460 B.C. – 377 B.C.)

On Airs, Waters, and 

Places



“Between animal and human medicine there 

is no dividing line — nor should there be. The 

object is different but the experience obtained 

constitutes the basis of all medicine.”

- Rudolf Virchow, 19th Century

Historical Perspective



The Relation of Animals to Man

by Sir William Osler 1849-1919

Historical Perspective

James Steele establishes 

veterinary health division at 

US CDC 1947



“There is no difference of paradigm between human and 

veterinary medicine. Both sciences share a common body of 

knowledge in anatomy, physiology, pathology, on the origin of 

disease in all species.”

- Calvin Schwabe, 20th century

=

Historical Perspective

One Medicine



Wildlife Conservation Society

12 Manhattan Principles

2004

…called for an international, 

interdisciplinary approach to prevent 

disease and formed the basis of  the “One 

World, One Health™” concept.



One Health

Environment

Humans Animals



“The integrative effort of multiple disciplines working 
locally, nationally, and globally to attain optimal health for 
people, animals, and the environment” -AVMA 

One Health Defined



“A collaborative global approach to understanding risks for 
human and animal health (including both domestic 
animals and wildlife) and ecosystem health as a whole.” -
OIE 

One Health Defined



“An approach to designing and implementing 
programmes, policies, legislation and research in which 
multiple sectors communicate and work together to 
achieve better public health outcomes.” -WHO 

One Health Defined





Other Paradigms



Pillars

• Systems thinking

• Transdisciplinary

• Participation

• Gender and social equity

• Sustainability

• Knowledge to action

EcoHealth

Ecosystems Approach





Planetary Health



Achievement of the highest attainable 

standard of health, wellbeing, and equity 

worldwide through judicious attention to 

the human systems – political, 

economic, and social – that shape the 

future of humanity and the Earth's natural 

systems that define the safe 

environmental limits within which 

humanity can flourish.

Planetary Health







One Health in Action



Sample EID

Hotspots

Perform 
Pathogen 
Discovery

Characterize 
Risk

Our Approach

• Hotspots – select environments with high density of 

humans and animals w/ close contact

• Sampling Strategy – collect specimens and data from 

humans, animals, and the environment

• Testing Strategy – use combination of molecular and 

virological techniques

• Risk Characterization – quantitatively define risk 

using epi methods



• China produces and consumes over half of all 

pork in the world

• It is estimated that pork production will 

continue to rise in China to meet demands
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Fig 1. Pork Consumption in China and the United States, 
1960-2012 (Source: USDA)

China United States

Hotspot: Pig Farms

www.watchusgrow.org



EnvironmentAnimalHuman

Nasal Oral Secretions Bioaerosol





Advantages of One Health 

Study Design

• Better understand viral ecology

• Improves environmental risk 

assessment

• Provides stronger evidence of zoonotic 

transmission risk

• Maximizes resources, when 

implemented in known hot spots



What are the challenges?



Economic Issues
• When prevention strategies work, budgets are 

usually at risk for being cut.

• Supplemental spending only happens when 
outbreaks occur.



Reputational Risk
• Government’s and industries want to protect their 

reputations. 

• Can also be motivated by economics.



Political Will
• Without the political will to translate research 

findings into effective policies, the impact of the 
science will always be limited.



Collaboration
• COVID-19 demonstrated the importance of 

collaboration. 

• Barriers still exist, primarily across sectors.



What are the solutions?



>30 Partners       >30 pathogens       ~30 projects       13 countries

Duke University, 
UNITED STATES

Duke-NUS-Medical 
School, SINGAPORE

EGYPT

One Health Research & Training Sites

Duke managed

Collaborators

IRAQ

PAKISTAN

PHILIPPINES

Duke Kunshan 
University, CHINA 

MALAYSIA

VIETNAM

MONGOLIA CHINA 

SOUTH AFRICA

MYANMAR

Website: https://sites.globalhealth.duke.edu/dukeonehealth/

INDONESIA

Duke One Health Research & Training Network

https://sites.globalhealth.duke.edu/dukeonehealth/


Thank you!

benjamin.anderson2@dukekunshan.edu.cn
https://sites.globalhealth.duke.edu/dukeonehealth/ 

mailto:benjamin.anderson2@dukekunshan.edu.cn
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