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Estimates of Foodborne Illness 

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

Why Estimating Foodborne Illnesses? 

ÅSmall fraction are confirmed by lab testing 

ÅFoods are contaminated by many agents 
ïsome have no routine surveillance data, e.g., 

norovirus 

ÅAgents transmitted by food are also 

transmitted by water, animals, and 

between people 

ÅImportant proportion likely caused by 

unknown agents 



Background 

Foodborne illness estimates 

ÅCDC first published comprehensive 

estimates in 1999 (Mead et al.) 

ÅRevised estimates  
╖new and improved data sources 

╖new, refined methods 

╖domestically acquired illnesses 

╖all point estimates have  

90% credible interval  

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


Methods and Estimates  

31 known pathogens  



BACTERIAL Vibrio cholerae 

Bacillus cereus Vibrio vulnificus 

Brucella spp. Vibrio parahaemolyticus 

Campylobacter spp. Vibrio spp., other 

Clostridium botulinum Yersinia enterocolitica 

Clostridium perfringens PARASITIC 

E. coli O157, Shiga toxin-producing  Cryptosporidium parvum 

E. coli non-O157 STEC Cyclospora cayetanensis 

E. coli, enterotoxigenic  Giardia intestinalis 

E. coli, diarrheagenic other  Toxoplasma gondii 

Listeria monocytogenes Trichinella spp. 

Mycobacterium bovis VIRAL 

Salmonella, non-typhoidal Astrovirus 

Salmonella serotype Typhi Hepatitis A 

Shigella spp. Norovirus 

Staphylococcus aureus Rotavirus 

Streptococcus spp., Group A Sapovirus 

31 pathogens transmitted through food 



25 pathogens with surveillance data 
BACTERIAL Vibrio cholerae 

Bacillus cereus Vibrio vulnificus 

Brucella spp. Vibrio parahaemolyticus 

Campylobacter spp. Vibrio spp., other 

Clostridium botulinum Yersinia enterocolitica 

Clostridium perfringens PARASITIC 

E. coli O157, Shiga toxin-producing  Cryptosporidium parvum 

E. coli non-O157 STEC Cyclospora cayetanensis 

E. coli, enterotoxigenic  Giardia intestinalis 

E. coli, diarrheagenic other  Toxoplasma gondii 

Listeria monocytogenes Trichinella spp. 

Mycobacterium bovis VIRAL 

Salmonella, non-typhoidal Astrovirus 

Salmonella serotype Typhi Hepatitis A 

Shigella spp. Norovirus 

Staphylococcus aureus Rotavirus 

Streptococcus spp., Group A Sapovirus 



For pathogens with surveillance 

data available 

We know the number of 
reported illnesses 

We want to estimate number 
of domestically acquired 

foodborne illnesses  
Total illnesses 



ÅAdjusted for 

 

 

 

 
 

 

To estimate illnesses 

Under-diagnosis 

Test sensitivity 

Lab testing practices 

Specimen submission  

Medical care seeking 

Under-reporting 

Total illnesses 

Domestically acquired 

foodborne fraction 



 

 

 

 

Scale down  

ÅVery different approach for 

Toxoplasma and most 

viruses than for bacteria 

ïbegan with a US population 

(e.g., birth cohort, or 

persons with acute 

gastroenteritis) 

ïscaled down to estimate 

number of illnesses 

How did we estimate illnesses for the 

pathogens with no surveillance data?  

number of  illnesses 



Illnesses 

Mean (millions) 90% credible interval 

Viruses 5.5 3.3-8.4 

Bacteria  3.6 2.3-5.6 

Parasites  0.2 0.2-0.4 

Total 9.4 6.6-12.7 

Annual estimate of domestically acquired foodborne illness             

Illnesses for 31 known pathogens 



Annual estimate of domestically acquired foodborne illness  

Illnesses for 31 known pathogens 

ÁFour pathogens account for 88% of illnesses 

caused by known pathogens 

╖norovirus, Salmonella, C. perfringens, Campylobacter 

ÁNorovirus accounts for 58% of all illnesses 

caused by known pathogens 

 



Hospitalizations and deaths 

ÅEstimated proportions using data from 

surveillance and outbreaks 

ÅApplied to estimated number of laboratory-

confirmed illnesses 

ÅAdjusted for under-diagnosis 



Hospitalizations 

Mean 90% credible interval 

Bacteria 35,796 21,519-53,414 

Viruses 15,284 8,719-23,962 

Parasites  4,881 3,060-7,146 

Total 55,961 39,534-75,741 

Annual estimate of domestically acquired foodborne illness 

Hospitalizations for 31 known pathogens 



Annual estimate of domestically acquired foodborne illness 

Hospitalizations for 31 known pathogens  

ÁFive pathogens account for 88% of 

hospitalizations caused by known pathogens 

╖Salmonella, norovirus, Campylobacter, Toxoplasma,  

E. coli O157 

ÁSalmonella accounts for 35% of all 

hospitalizations caused by known pathogens 

ÁNorovirus accounts for 25% of all hospitalizations 

caused by known pathogens 



Deaths 

Mean 90% credible interval 

Bacteria 861 260-1,761 

Parasites  333 205-488 

Viruses 157 91-245 

Total 1,351 712-2,268 

Annual estimate of domestically acquired foodborne illness 

Deaths for 31 known pathogens 



Annual estimate of domestically acquired foodborne illness  

Deaths for 31 known pathogens 

ÁFive pathogens account for 88% of deaths 

╖Salmonella, Toxoplasma, Listeria, norovirus, and 

Campylobacter 

ÁSalmonella accounts for 28% of all deaths 

caused by known pathogens 

ÁToxoplasma accounts for 24% of all deaths 

caused by known pathogens 



31 Pathogens 

Mean 90% credible interval 

Illnesses (millions) 9.4 6.6-12.7 

Hospitalizations  55,961 39,534-75,741 

Deaths 1,351 712-2,268 

Annual estimate of domestically acquired foodborne illness 

Illnesses, hospitalizations, and deaths 

caused by 31 known pathogens 



Methods and Estimates  

Unspecified Agents  



ÅEpisodes of acute gastroenteritis  

╖FoodNet Population Surveys 

ÅAcute gastroenteritis hospitalizations  

╖National Hospital Discharge Survey 

╖Nationwide Inpatient Sample 

╖National Ambulatory Medical Care Surveys 

ÅAcute gastroenteritis deaths 

╖Multiple cause-of-death data  

Data sources  



ÅEstimate of acute 

gastroenteritis 

illnesses (AGI) 

 

 

Estimating gastroenteritis illness 

caused by unspecified agents 

Diagram is not to scale 




