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https://www.cdc.gov/foodnet/reports/preliminary-data.html



Total illnesses



Why estimate foodborne illnesses?
▪ Surveillance data only represents tip of 

the iceberg
─ Many illnesses not reported to surveillance

▪ “Foodborne” pathogens can be 
transmitted via other routes 
─ Estimate illnesses transmitted through food



Why estimate foodborne illnesses?
▪ Foodborne illness estimates inform:

─ Prioritization of policies and programs 

─ Allocation of resources

─ Targeted educational initiatives 

─ Risk ranking, cost estimates etc. 



Approaches used to estimate illnesses
▪ Illnesses estimated using variety of data sources
▪ Four approaches used to estimate illnesses 

Scallan Walter et al. Estimating the Number of Illnesses Foodborne Pathog Dis. 2021 Dec;18(12):841-858.
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Adjusting for under-diagnosis
▪ Variety of data sources used, including expert opinion 
▪ Medical care-seeking & specimen submission

─ Population surveys asking about diarrheal illness and related 
medical care visits

▪ Laboratory testing and test sensitivity 
─ Surveys of laboratory practices, literature



Direct Approach 
▪ Measures all relevant illnesses in defined source 

population
─ Prospective cohort studies of people in the community
─ Serological surveys (e.g., Toxoplasma) or cross-sectional 

surveys (e.g., ciguatera fish poisoning)



Syndrome/population data scaled-down
Syndrome 
▪ Begins with the number of 

illnesses manifested by a 
specific syndrome and 
estimates % caused by a 
specific agent
─ E.g., % acute gastroenteritis 

illnesses caused by norovirus

Population data 
▪ Begins with the number of 

people in a population and 
estimates the proportion 
who became ill
─ E.g., % of children <5 year 

who experience an episode 
of rotavirus 



Inferred 
▪ Data from another pathogen, a syndrome, a treatment 

for a specific infection, or from another location used to 
inform the number of illnesses caused by that pathogen
─ E.g., a drug used to treat tapeworm infestation, STEC illnesses 

extrapolated from data on HUS



Estimating “foodborne” illnesses
▪ Determine for pathogen % proportion attributable 

to food
─ Outbreak data 
─ Epidemiological studies
─ Expert elicitation



Burden assessment not “exact science”
• Driven by availability and quality of data

─ in that country or region, at that time

• Many ad hoc choices are made along the way
• End result is a set of “best estimates”



Estimating foodborne burden is an “art”
▪ Requires contextual knowledge, clinical knowledge, 

and a broad epidemiological toolbox
─ Relies on a network of experts

▪ Precision but not ‘uncertainty-induced’ paralysis
▪ Creativity and plausibility 



Comparing burden estimates (don’t!) 
▪ Methods and approaches do (and should change)

─ more refined methods and 
─ improved and new data sources 

▪ Because of changes, cannot compare the new and 
old estimates for the purpose of assessing trends
─ comparing apples and oranges



https://www.cdc.gov/foodnet/reports/preliminary-data.html

Foodborne Burden Foodborne Trends



Scallan et al. Emerg Infect Dis. 2011;17(1):7-15. 

Scallan et al. Emerg Infect Dis. 2011;17(1):16-22. 

http://www.cdc.gov/ncidod/eid/index.htm




Major pathogens causing illness,  
hospitalization and death, 2006

Salmonella (non-typhoidal), norovirus, Campylobacter spp., 
Toxoplasma gondii, E. coli O157, Listeria, Clostridium perfringens
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Scallan et al. Emerg Infect Dis. 2011;17(1):7-15. 



Health People 2030 Pathogens
▪ Campylobacter, Listeria, STEC, and 

Salmonella infections 
▪ Relied heavily on FoodNet data

─ FoodNet Surveillance
─ FoodNet Population Survey data
─ FoodNet Laboratory Surveys
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Campylobacter spp., Listeria, Salmonella, 
STEC illnesses
▪ Number of cases reported to 

FoodNet

▪ Estimated number of laboratory-
confirmed cases in the U.S. 
▪ Cases in FoodNet (by year and site) 

applied to U.S. population

▪ Assumed no under-reporting 
Surveillance area includes 15% of US 

population (~51 million people)



Campylobacter spp., Listeria, Salmonella, 
STEC illnesses
▪ Test sensitivity 

─ Based on data from the literature

▪ Laboratory testing 
─ Frequency based on FoodNet 

Laboratory Surveys

─ SME opinions (Listeria)
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Campylobacter spp., Listeria, Salmonella, 
STEC illnesses
▪ Probability of medical care-seeking and 

stool sample submission from FoodNet 
Population Survey
─ Separately for people with bloody (severe) and 

non-bloody diarrhea (mild) 

▪ Assumed to have high rates of medical 
care seeking (Listeria)
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Domestically Acquired, Foodborne
▪ % illnesses acquired while traveling outside U.S. 

determined from FoodNet  
─ Remaining proportion considered domestically acquired

▪ % foodborne based on a variety of sources
─ Including outbreak data, case-control studies



Campylobacter spp., Listeria, Salmonella, 
STEC hospitalizations and deaths 
▪ % of laboratory-confirmed cases hospitalized or died 

(year and FoodNet site)
─ applied to estimated number of laboratory-confirmed illnesses 

▪ Underdiagnosis: 
─ Doubled to account for under-diagnosis 



Complications and Sequelae                           
from foodborne pathogens 

▪ National foodborne estimates published in 1999 and 
2011, do not include complications and sequelae 

▪ The burden of which is substantial, and includes: 
─ Acute complications (e.g., HUS, sepsis)
─ Autoimmune and inflammatory responses (e.g., GBS, ReA)
─ Chronic gastroenteric disease (e.g., IBS)
─ Chronic consequences of toxoplasmosis
─ Chronic outcomes of listeriosis

Hoffmann, Scallan Walter Foodborne Pathog Dis. 2020 Mar;17(3):172-177. 





Which disease is most important?

Number of cases, number of deaths
  Severity of case: duration, reduction quality of life
  Severity of death: residual life expectancy





Summary Measures of Population Health 
(e.g., DALYS) and Cost-of-Illness Estimates

▪ Often based on illness estimates + estimates of 
complications and sequelea

▪ Provide an aggregate measure of the impact of a disease 
across outcomes 
─ can be used to compare impact of disease with diverse health 

outcomes



Disability-Adjusted Life Years (DALYs)
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DALY = YLD + YLL = healthy life years lost
• YLD = Years Lived with Disability = Incidence × Duration × Disability Weight (DW)
• YLL = Years of Life Lost = Mortality × Residual Life Expectancy



Havelaar et al.  World Health Organization Global Estimates and Regional Comparisons of the Burden of Foodborne Disease in 2010. PLoS 
Med. 2015 Dec 3;12(12):e1001923.



Scallan et al. Epidemiol Infect. 2015 
Oct;143(13):2795-804.





New ERS estimates, circa 2023
▪ Expanded pathogen coverage to parallel CDC estimates

─ 31 major pathogens and unspecified agents 

▪ Expand inclusion of complications and chronic sequelae
─ ReA (Campylobacter, Salmonella, Shigella, Yersinia), IBS 

(Campylobacter, Salmonella, Shigella)

▪ Update disease modeling, cost estimates, and enhanced 
uncertainty modeling

Hoffmann et al. Economic burden of foodborne illnesses acquired in the United States. Foodborne Pathogens and Disease, In press 



New ERS cost estimates 
▪ Cost of medical treatment

─ Outpatient
─ Hospitalizations
─ Chronic outcomes

▪ Lost wages for all outcomes
─ Duration of illness + time recovering from hospitalization 
─ (adjusted for employment rate)

▪ Deaths valued using U.S. VSL
─ Stillbirths and miscarriages: sensitivity analysis on range value (0-VSL)

Hoffmann et al. Economic burden of foodborne illnesses acquired in the United States. Foodborne Pathogens and Disease, In press 



Total Cost: $58 billion
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31 known 
pathogens

$36 billion 9.4 million

Unspecified 
agents

$22 billion 38.4 million

Total $58 billion 47.8 million

Hoffmann et al. Economic burden of foodborne illnesses acquired in the United States. Foodborne Pathogens and Disease, In press 



Summary 
▪ Foodborne illness estimates aim to assess true number of 

foodborne illnesses 
─ “Art” than reflects advances in methods and data sources
─ Should not be used to assess trend

▪ Foundation for other metrics providing aggregate measures 
of the impact of a disease across outcomes

─ Summary measures of health (DALYs) 
─ Cost-of-illness estimates 



Peter Paul Rubens 
(1577–1640) 

The Gathering of the 
Manna (c. 1625) 

http://www.cdc.gov/ncidod/eid/index.htm


Thank you! 
Elaine Scallan Walter, PhD

Elaine.ScallanWalter@cuanschutz.edu
303.724.5162

COFoodSafety.org 
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