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Outline

• Why Risk-benefit assessment (RBA)?

• What is RBA?

• Which questions can RBA answer?

• Current developments

• Opportunities
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Global burden of disease due to dietary risk factors
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Dietary risk factors

Leading behavioral risk factor for global mortality among 
women and second leading for men

>7 million deaths globally in 2021

Source: GBD Study, IHME

VizHub - GBD Results (healthdata.org)

VizHub - GBD Compare (healthdata.org)/

https://vizhub.healthdata.org/gbd-results/
https://vizhub.healthdata.org/gbd-compare/
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The Danish Official Dietary Guidelines - Ministry of 

Food, Agriculture and Fisheries of Denmark (fvm.dk)
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https://en.fvm.dk/focus-on/the-danish-official-dietary-guidelines/
https://en.fvm.dk/focus-on/the-danish-official-dietary-guidelines/
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Global burden of foodborne diseases
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WHO, 2015

Gibb et al., 2019

https://www.who.int/publications/i/item/9789241565165
https://www.sciencedirect.com/journal/environmental-research/special-issue/10Q4S4X8QCJ
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Global burden of foodborne diseases
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Gibb et al., 2019

https://www.sciencedirect.com/journal/environmental-research/special-issue/10Q4S4X8QCJ
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Food systems, health and the environment
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Risk-benefit Assessment of foods

Quantitative comparison of human health risks and benefits of foods and food 

compounds based on a common scale of measurement
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Risk-benefit Assessment of Foods

• Tool that builds on risk assessment methodologies and can 

consider

– Several contaminants and nutrients

– Several foods (if needed)

– Several health effects

• Requires integrated and multi-disciplinary approach
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Which questions can RBA help answering?

• What’s the health impact of eating up to 30 grams of nuts/day?

• What’s the health impact of decreasing dairy consumption from 

500g/day to 250g/day?

• What is the health impact of increasing iodine fortification of salt?

• What’s the health impact of substituing some of our meat 

consumption by insects? Or by pulses?

• What is the health impact of increasing fish and decreasing 

meat consumption?
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Which questions can RBA help answering?

• What is the optimal fish consumption pattern that fulfils nutritional 

requirements and safe hazard exposure limits?

• (…) and food price constrains? 

• What are the integrated health and sustainability impacts of 

(specific) dietary transitions?
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Which methods have been used?

Health impact of current 

and future consumptions

• RBA Framework, DALY

Integrated health and 

sustainability impacts

• MCDA

• Vizualization
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Optimized consumption 

patterns

• Linear or quadratic 

programming, optimization

Arfini and Bellassen (2019).
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Health impacts of  replacing meat by fish, DK
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Mix Fatty fish Lean fish Tuna

CHD: coronary heart disease

CRC: colorectal cancer
Thomsen et al., 2018

https://www.sciencedirect.com/science/article/abs/pii/S027869151830437X
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Health impact of replacing beef with pulses, DK
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Risk-benefit studies globally – fish and seafood
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Thomsen et al. 2022 Human health risk-benefit assessment of fish and other seafood: a scoping review. Crit Rev Food Sci Nutr. 2022;62(27):7479-7502. doi: 10.1080/10408398.2021.1915240
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Recent and ongoing developments
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Capacity building

• Novel case study

• International 

collaboration

• Training

Novel Foods

• Framework development

• Novel foods

Holistic assessment 

• Integration of 

sustainability dimensions

• Method development
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Recent and ongoing developments
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Recent and ongoing developments

• Nordic RBA – harmoniztion of methods to be applied across countries
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Nordic Risk-benefit Assessment: 

health impacts of  replacing meat by 

pules in three Nordic countries
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Assessing the impact of dietary transitions
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• Measuring the health and sustainability impacts of transitioning from current diets to 

more sustainable and healthy diets, including health and environmental impacts

Contact Anna Elisabeth Jacob, DTU and Claire Dénos, Ghent University

• Assessing the health and environmental impact of the isocaloric substitution of 

animal-based foods with the irrespective plant-based analogues

Contact Catarina Carvalho, University of Porto

• RBA of shifts to alternative plant-based diets with focus on an increased exposure to 

mycotoxins

Contact Octavian Mihalache, University of Parma

• Estimating the effect of specific dietary switches on the life expectancy in Italy

Contact Matteo Perillo, University of Bologna

mailto:aeja@food.dtu.dk
mailto:Claire.Denos@UGent.be?subject=null&body=null
mailto:catarina.carvalho@ispup.up.pt
mailto:augustinoctavian.mihalache@unipr.it
mailto:matteo.perillo2@unibo.it
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Remaining challenges
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Methodological

• Weight of evidence for 

a causal effect 

– imbalance between 

toxicology and 

nutrition

– exclusion of many 

chemicals

– weight of evidence 

for dose-response

Application and 

communication

• Knowledge translation

• Adoption for policy-

making

Integration of other 

dimensions

• Environment, socio-

economic, culture
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Opportunities
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Collaboration Capacity 

building

New 

technocologies

Harmonized 

methods
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Harmonization and sharing of models
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International activities
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International activities
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New developments in Risk-benefit 
assessment

International Scientific Conference on “Global commodity chains 

from a risk assessment perspective”, 27-29 May, Berlin 2024
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