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Agenda

1. What is One Health (OH) surveillance?
2. What is the added value of One Health surveillance?
3. What are the challenges of One Health surveillance?
4. What about the future of One Health surveillance?

What is One Health surveillance?
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Public health surveillance
Definition
An ongoing, systematic collection, analysis and
interpretation of health-related data essential to the
planning, implementation, and evaluation of public
health practice (Source: WHO).

Data
collection

Decisionmaking

Data analysis

Objectives

Dissemination
of information

Interpretation

• Early warning system
• Understand the epidemiology of a condition to
set priorities
• Guide public health policy and strategies
• Document impact of an intervention

Surveillance = Data for action

Source: From Aenishaenslin, Babo Martins et Stärk. Surveillance and response conducted in a One
Health Context, Chapter 9, in One Health: The theory and practice of integrated Health Approaches Eds
Zinsstag et al. 2020.
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Example of a public health surveillance system: FluWatch
Ongoing surveillance of
Influenza infections in humans:
• Detection of annual infection
waves
• Inform decisions
• Measure impact of public
health measures

Source: https://www.canada.ca/en/publichealth/services/publications/diseases-conditions/fluwatch/20192020/annual-report.html

Example of a public health surveillance system:
John Hopkins Coronavirus Resource Center

Source: https://coronavirus.jhu.edu/map.html
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Example of an animal health surveillance system:
Raccoon rabies in Quebec

§ Endemic in United-States, borders of Quebec.
§ Epizootic in Quebec from 2006 to 2009 (104 cases in wildlife)

Source: CDC

§ Implementation of a control program in 2006:
§ « PIC » strategy: Point infection control
§ Annual oral vaccination campaign

Purpose of the surveillance system
§ To inform and verify the effectiveness of control operations
§ Data collection: Based on reports of dead or suspect animal (raccoon,

skunk or fox) from citizens in the targeted area

§ A wildlife officer will visit the site, collect the animal and send it for

analysis.

The 2006 PIC intervention
• Culling + vaccination
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Example of an environmental surveillance system:

§ Recreative water and ecoli

• Testing for SARS-CoV-2 in sewage
• Early signal of non-reported infections

Source: https://www.publichealthontario.ca//media/documents/ncov/phm/2021/04/public-health-measures-wastewatersurveillance.pdf?la=en

Source: https://www.cdc.gov/coronavirus/2019-ncov/casesupdates/wastewater-surveillance/data-reportinganalytics.html

Source: https://ucmerced.maps.arcgis.com/apps/dashboards/c778145ea5bb4daeb58d31afee389082
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Passive & active surveillance
Two types depending on the mode of data collection
Passive:
• Does not include data collection specifically conducted for surveillance purposes
• Surveillance based on secondary data collected for other purposes (eg. influenza)
Active:
• Based on data collection specifically planned and conducted for surveillance
purposes (eg. Waste water, rabies)

Active vs Passive surveillance
Passive surveillance
Advantages:
• Less costly
Disadvantages
• Under-reporting of cases
• Often not possible for infections with
few clinical signs
• Often difficult to have a denominator
(frequency measures)
• Unrepresentative picture of the real
epidemiological situation

Active surveillance active
Advantages
§ Representativeness
§ Easier to estimate the frequency of
diseases
§ More useful for evaluating the effect of
prevention or control programs
Disadvantages
§ Higher Cost
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Who is responsible for ID surveillance in humans, animals and the
environment?
Public Sector
• Provincial and federal government
organizations
• International organizations

Nationally notifiable diseases in humans:
https://diseases.canada.ca/notifiable/diseases-list

• World health organization (WHO)
• World animal health organization (OIE)
• Food and agriculture organization (FAO)

Private sector
• Industries via certain quality assurance
programs (eg. Animal production)
• Growing role of academia

What is One Health surveillance?
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What is One Health surveillance?

“the systematic collection,
validation, analysis, interpretation of
data and dissemination of
information collected on humans,
animals and/or the environment to
inform decisions for more effective,
evidence and system-based health
intervention”
Stärk, Katharina D. C., et al. “One Health Surveillance More than a Buzz Word?” Preventive Veterinary
Medicine 120, no. 1 (2015): 124–30.

Data
collection

Decisionmaking

Dissemination
of information

Data analysis

Interpretation

Characteristics of One Health surveillance
Conceptualisations of One Health surveillance are diverse:

• Collaboration between at least two sectors (human health, animal health,
environmental health) (Bordier et al., 2020)
• Systems thinking and knowledge integration (Ruegg et al. 2017)
• Cross-sectoral integration at all surveillance steps: AMR surveillance as a case
study (Aenishaenslin et al. 2019; doi: 10.2471/BLT.18.218917)

18
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Characteristics of One Health surveillance

19

Bordier et al. 2020; DOI: 10.1016/j.prevetmed.2018.10.005

Rüegg, Simon et al. (2017). https://doi.org/10.3389/fpubh.2017.00020.
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Example 1: The Canadian program for
antimicrobial resistance surveillance (CIPARS)

Source:21PHAC

Example 1: The Canadian program for
antimicrobial resistance surveillance (CIPARS)
One Health is integrated in the production of
information, in surveillance operations and processes
and in the collaboration of stakeholders, at all steps of
the surveillance cycle:
• Data collection
• Analyses and interpretation
• Dissemination

Source: Aenishaenslin et al. 2019 Apr 1; 97(4): 283–289.
Published online 2019 Jan 28. doi: 10.2471/BLT.18.218917
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One Health
One Health
CIPARS team

One Health
653 stakeholders in their network
•
•
•
•
•

One Health
•
•
•
•
•

CIPARS network

Livestock and poultry producers
Veterinarians and licensing bodies
Physicians and licensing bodies
Local, provincial and federal public
health organizations
Pharmaceutical organizations
Drug and food regulators
Animal and farm advocacy groups
Researchers
International AMR/AMU surveillance
programs
International organizations focusing on
AMU and AMR in the food chain

28 countries

24
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The Ceftiofur case in Québec

First ban
Second ban

Source: Dutil et al. 2010;
doi: 10.3201/eid1601.090729
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Source: PICRA

Example 2: The Quebec surveillance system
for Lyme disease
Canada

Why?
•

Climate change

•

Changes in land use

•

Changes in hosts distribution

Source: https://www.canada.ca/fr/sante-publique/services/maladies/maladie-lyme/surveillance-maladie-lyme.html
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Example 2: The Quebec surveillance system
for Lyme disease
In Quebec, depending on the level of risk in the
regions, different types of surveillance are
conducted:
Surveillance of human cases:
•
•

Passive
Notifiable disease in Quebec (passive)

Tick surveillance:
• Passive: ticks found in humans and sometimes
in pets are sent to the laboratory for
identification and analysis
• Active: collection of ticks in the environment to
measure the level of risk

Source: INSPQ; https://www.inspq.qc.ca/zoonoses/maladie-de-lyme

Example 2: The Quebec surveillance system
for Lyme disease
In Quebec, depending on the level of risk in the
regions, different types of surveillance are
conducted:
Surveillance of human cases:
•
•

Passive
Notifiable disease in Quebec (passive)

Tick surveillance:
• Passive: ticks found in humans and sometimes
in pets are sent to the laboratory for
identification and analysis
• Active: collection of ticks in the environment to
measure the level of risk

Source: INSPQ; https://www.inspq.qc.ca/zoonoses/maladie-de-lyme
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Example 2: The Quebec surveillance system
for Lyme disease
Decide on
surveillance,
prevention and
control activities
based on
integrated
surveillance data

Source: INSPQ, 2014. Proposition d’un programme de surveillance intégrée pour la maladie de Lyme et les autres maladies
transmises parles tiques au Québec
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What is the added value of One Health surveillance?
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Expected outcomes:
Effectiveness, economic efficiency, resilience and sustainability

Evaluation of One Health surveillance
Source: The CoEval AMR Network; https://coevalamr.fp7-risksur.eu/
Inventory of frameworks and tools

Surveillance evaluation tools derived from OASIS
1. OASIS: Outil d'Analyse des Systèmes de Surveillance
2. EcoSurTool: Evaluation of collaboration for surveillance
3. SET: FAO Surveillance Evaluation Tool
4. ATLASS: The FAO Assessment Tool for Laboratory and AMR
Surveillance Systems
Surveillance evaluation tools derived from SERVAL
1. SERVAL: SuRveillance EVALuation framework
2. SurvTool (RiskSur)
3. SurF: Surveillance Evaluation Framework
Tools for integrated surveillance for AMR
1. ISSE: Integrated surveillance system evaluation framework
2. PMP-AMR: The FAO Progressive Management Pathway for AMR
3. JEE-IHR: Joint External Evaluation tool (2nd edition) - IHR core
capacity monitoring framework
Tools for One Health evaluation
1. OH-APP: One Health Assessment for Planning and Performance
2. PVS: Tool for the Evaluation of Performance of Veterinary
Services
3. NEOH: Network for the Evaluation of One Health Framework

Several frameworks for evaluation of surveillance
systems exist
• Very few have been developed for One Health
surveillance systems
• Main focus: technical attributes of surveillance
• Gaps:
• Governance & impact evaluation
• Environmental piece!
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Economic benefits of One Health surveillance?
Economic efficiency is achieved when the resources invested in
monitoring and response are less than or equal to the value of
the losses anticipated without the system and its response.

Häsler, Barbara, Keith S Howe, and Katharina
DC Stärk, 2011. BM C Health Services
Research

Economic benefits of One Health surveillance?

Source: Babo Martins, S., J. Rushton, and
K. D. C. Stärk. “Economic Assessment of
Zoonoses Surveillance in a ‘One Health’
Context: A Conceptual Framework.”
Zoonoses and Public Health 63, no. 5 :
386–95.

34
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Applications: 2 examples
1)

Integrated surveillance system for Campylobacter in Switzerland (human and avian) in place from 2009 to 2013
• Comparison of costs and benefits (surveillance + interventions resulting from surveillance) with the period from
2004 to 2008 (human passive surveillance only)
Results:
• Increased mitigation costs AND campy impact on human populations (DALYs increased from 3.4 to 8.8% between
the two periods).
• Benefits are not tangible over this 5 year period...

2) Integrated surveillance system for WNV in Italy (human and avian) in place from 2009 to 2015
• Comparison of costs and benefits of two scenarios (integrated vs. non-integrated surveillance - human only)
Results :
• Total costs (Integrated vs Uni-sectoral) almost equivalent: 4.9 vs 5.1 million €.
• Benefits: 18 neuroinvasive WNV cases avoided with the OH scenario
• Total benefits of the integrated scenario: €3 million
Paternoster, G., S. et al. 2016

Babo Martins, S et al. 2017
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Lessons learned from the economic perspectives?
Economic evaluation makes it possible to concretely quantify the added value of monitoring: It must be done.
• But, persistent methodological challenges!
• Time period?
• Integrated monitoring: Many intangibles (intellectual and social capital)
• What to compare with? How to define the level of integration of a system?

But we also need other types of evaluations
• Effectiveness of different OH governance approaches?
• What are the barriers and facilitators of OH imlementation in different
contexts?
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Optimisation
Environnemental
health

Human
health

?
Animal
health

Maximize performance
within available resources

One health
Integration

Effectiveness and efficiency
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What are the challenges of One Health surveillance?

19

15/06/2021

One Health surveillance and governance
Barriers and enablers to
One Health surveillance for IDs and AMR

Data sharing

Ethic and legal issues
Source: PVM 2015

Silo organisation of public services
Communication problems

Unclear responsability

Costs vs benefits

The evaluation challenge
Prioritisation, planning,
design

Reduction of AMR
in animals,
humans,
environment;
better health

Check progress

Policy changes,
interventions,
behaviour changes

Knowledge generation

Surveillance
activities

Use of
knowledge to
define targets or
actions

Detection of trends,
enhanced
understanding of AMR
epidemiology, increased
awareness

One Health surveillance systems
are complex « interventions »
• Need for appropriate
evaluation frameworks
• Indirect impacts on decisions
• Difficulty to evaluate
intangibles impacts
• Theory of change?

Source: Häsler, 2021
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Data
collection
Information
dissemination

Animals
Humans
Environment

Detection of
trends and
correlations

Increased
awareness

Data
analysis
Interventions

Enhanced system
understanding of
AMR epidemiology

Data
interpretation

Behavior
changes

Policy
changes

One Health
team

One Health
network

Reduction of AMR in
animals, humans,
environment

Up-to-date
One Health
information

Healthier animals,
humans and
ecosystems

One Health surveillance of AMU and AMR: What are the expected outcomes?

Conceptual framemork for evaluating
the integration of One Health in
surveillance systems for AMR and AMU

Source: Aenishaenslin et al. 2021; doi.org/10.3389/fvets.2021.611931
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What about the future of One Health surveillance?

Big Data: The future of One Health surveillance?
Big data?
• General term for very large data sets
• The three "V's": Volume, Variety, Velocity
• Different levels of organization
• Often data that is produced by digital technologies
Example?
• Data recorded in numeric health records
• Data generated by social media users
• Sales data from different products
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The InSIGHT project à Helping to make sense of unstructured data
unstructured data

GPHIN dashboard
10,000+
sources
daily

Multiple
languages
and
duplication

Machine
Learning (ML)
algorithms

Rees, Hg, Carabin et al.

structured data
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Thinking surveillance beyond the data
Priority setting:
• What should be under surveillance?
• Prioritization based on existing
surveillance data: Information bias?

Using information produced by
One Health surveillance systems
• Which governance models are
optimal in different contexts?

Are we collecting the information that we
need to make systems-based decisions?
• Current surveillance systems monitor
disease trends
• Systems thinking?
• Moving upstream?

Role of global surveillance
systems?
• Provincial, national and global
surveillance systems are
connected
• Global surveillance systems:
what are their impacts?
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In conclusion
• One Health surveillance: Information systems for systems-based
solutions
• Needed for complex emerging health problems (AMR, IDs & Climate
change)
• Overcoming challenges to its implementation involves improving
knowledge on best governance models
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