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Aims of the WHO FERG for 2021-2025

Advise WHO to: 
• Estimate the global burden of foodborne 

diseases
• Estimate the proportion of the burden 

attributable to specific foods



Why is source attribution needed?

• One hazard - many exposure 
routes

• Delineating routes of 
transmission is difficult

Reservoir and transmission of Campylobacter. Source: Ali et al., 2022

https://doi.org/10.3389/fpubh.2022.1045599

https://doi.org/10.3389/fpubh.2022.1045599


What is source attribution?

The partitioning of the human disease burden of one or more foodborne illnesses 
to specific sources, where the term source can include reservoirs or vehicles

• Attribution to main transmission routes
• Attribution to specific foods



Source attribution methods

• Occurrence approaches
• Subtyping approach
• Comparative exposure assessment

• Epidemiological approaches
• Case-control studies of sporadic infections
• Analysis of data from outbreak investigations

• Expert elicitations
• Intervention studies



Source attribution methods

SA Method Principles Data requirements

Subtyping approach Compare subtypes (sources 

and humans)

Space/time

related isolates (sources and

humans)

Comparative exposure

assessment

Determine relative 

importance of

transmission routes

• Prevalence

• Concentration

• Effect of changes

• Exposure data



Source attribution methods

SA Method Principles Data requirements
Analysis of data from
sporadic cases

Interviewed cases and controls; 
estimation of relative role of 
exposures

Registery data.
Systematic review: 
sufficientc
studies published

Analysis of data from
outbreak investigations

Outbreaks caused by each food
represent all illnesses

Date, number 
suspected/confirmed cases; 
implicated source

Expert elicitations Statistical analysis of answers 
of experts

NA



Overview of source attribution studies 
2010-2023

Source: Davydova et al., in preparation



Applicability of source attribution 
methods

• Attribution to main transmission pathways
• Data-driven methods not useful
• Lack of occurrence data
• Unable to cover all potential routes - Soil, water, direct contact with animals, human contact, …

• Attribution to specific foods
• Lack of representative and comparable data in many regions, 
for several hazards



Selection of methods – global 
source attribution

SA Method Attribution step(s) Coverage

Expert elicitations • Main transmission routes
• Specific foods

• All regions
• All hazards

Analysis of data from
outbreak investigations

• Specific foods • Regions, countries with 
data

• Foodborne pathogens



Expert elicitation for source 
attribution

• Structured approach to including judgment in modeling
• Long history of use in many fields, including source attribution of foodborne 

hazards



Expert elicitation for source 
attribution

• The Classical Model for Structured expert judgment (Cooke, 1991)
• Method that validates and mathematically aggregates experts’ uncertainty 

assessments 
• Long history of use in many fields, including source attribution of foodborne 

hazards



Expert Elicitation for source attribution for the 
WHO Estimates 1st Edition (2015)

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0145839

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0145839


Approach for WHO estimates 2nd Edition (2025)

• Global Expert elicitation

• For attribution to main transmission roures (food, environment, direct contact)

• For attribution to specific foods

• Outbreak data analysis for attribution to specific foods

• Evaluate data availability/call for data

• Define strategie to overcome data gaps



Approach for WHO estimates 2nd Edition (2025)
Outbreak analysis

• Potential for pathogens that are associated
with outbreaks

• Global representativeness?
• Methodology well established
• Call for data launched by WHO in 2023
• Results revealed limited coverage

• Hazards
• Countries/regions

https://www.who.int/news-room/articles-detail/call-for-data-on-foodborne-outbreak-investigations-for-source-attribution-on-foodborne-pathogens

https://www.who.int/news-room/articles-detail/call-for-data-on-foodborne-outbreak-investigations-for-source-attribution-on-foodborne-pathogens


Approach for WHO estimates 2nd Edition (2025)
Expert Elicitation

• Same method (Cooke’s Classical Model)
• Enhanced list of hazards
• Updated regions based on updated population and GDP information
• Elicitation available in more languages (Arabic, Portuguese?)
• Capture the evolution of source attribution in time 
• Online and tailored elicitation tool for an efficient process
• Comprehensive training module for both elicitors and experts



Summary

• Source attribution of foodborne disease is an essential step of estimating the 
Global Burden of Foodborne Diseases

• Structured expert elicitation provides a transparent way of obtaining source 
attribution estimates where other methods and/or data are unavailable 

• Expert elicitation makes it possible for WHO/FERG to estimate the proportion of 
specific diseases attributable to food and other major transmission routes and 
foodborne illness to foods
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