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● Highly industrialized, densely populated country with high food safety standards 

● FBDs still have substantial public health and economic impact

● Empirical approach (to generate evidence) for informing policy

● Performed by the RIVM yearly since 2008 under mandate of MoH

● Standard panel of 14 enteric pathogens 
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Background



Metrics and health effects
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Pathogen D* GE GBS ReA IBD IBS HUS ESRD Hep Men ND AL CR CNS HC IC 

Campylobacter spp. X X X X X X           

STEC O157 X X     X X         

Salmonella spp. X X  X X X           

Norovirus X X               

Rotavirus X X               

Cryptosporidium 
spp. 

X X               

Giardia lamblia X X               

B. cereus toxin  X               

C. perfringens toxin X X               

S. aureus toxin X X               

L. monocytogenes 

   - perinatal 

   - acquired 

 

X 

X 

         

X 

X 

 

X 

X 

 

 

X 

    

Hepatitis-A virus X        X        

Hepatitis-E virus X        X        

Toxoplasma gondii 

   - perinatal 

   - acquired 

 

X 

            

X 

X 

 

X 

 

 

X 

 

X 

 

Systemic
infections

Toxin
producers

Infectious
gastroenteritis

BoD measured
in DALYs

CoI (€) includes healthcare costs, costs for the patient and caregivers (e.g. travel, external care), productivity losses
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Data sources

• N: Incident cases
Surveillance / studies

• t: Duration of disease
Scientific literature / own data

• w: disability weight
Scientific literature / GBD

• D: mortatlity
Statistics Netherlands

• e: life expectancy at the age of death
Statistics Netherlands
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BoD 2019
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11,000 (4200 FBD) DALYs
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CoI 2019
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€ 423 (174 FBD) million

Burden of foodborne diseases in the Netherlands | 29-06-01

0 20 40 60 80 100 120

Campylobacter

STEC O157

Salmonella

L. monocytogenes

Norovirus

Rotavirus

Hepatitis-A virus

Hepatitis-E virus

Cryptosporidium spp.

Giardia spp.

T. gondii

Cost-of-illness (M€)  per year

Healthcare costs Patient costs

0 20 40 60 80 100 120 140 160

Toxoplasma gondii

Giardia spp.

Cryptosporidium spp.

Hepatitis-E virus

Hepatitis-A virus

Rotavirus

Norovirus

Listeria monocytogenes

Salmonella spp.

STEC O157

Campylobacter spp.

COI (M€) / year
2019 2018 2017 2016 2015



Attribution
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From data to action (examples)

● Process hygiene criterion in poultry meat

● Resource allocation for research
– Toxoplasma source attribution interventions on raw beef (Opsteegh et al. 2011 Int J F Microbiol 150: 103-114)
– Campylobacter genotyping & source attribution role of the environment (Mulder et al. Water Res. 2020 Dec 

15;187:116421)

● Resource allocation for inspection/control 
– Risk-based Listeria in processing plants

● Resource allocation for education
– target groups (VMT Food Events)

● Monitor trends and generate hypotheses
– Input for scientific community at large

Burden of foodborne diseases in the Netherlands | 29-06-01



Thank you!

Lapo Mughini-Gras, DVM PhD

lapo.mughini.gras@rivm.nl

Elisa Beninca’ 
Eelco Franz
Roan Pijnacker
Ingrid Friesema
Joke van der Giessen
Aarieke de Jong
Martijn Bouwknegt 
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