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Risk benefit assessment (RBA) of foods

“RBA aims to assess both risks and benefits under a single 
methodological framework, providing a consolidated perspective 
on the impact that single foods, dietary options, or even whole 
diets may have on public health.” (Boehm et al 2021)
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Individual foodsDiets Nutrients
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• Dietary habits are becoming more diverse

• Some diets may be characterised by 
consumption of novel foods

• Important to assess risks and benefits of 
different diets from public health point of 
view

Different diets



Food Safety Aspects of 
Integrated Food Systems

• Diffent diets

• Perhaps more “focused” compared to 
assessment of whole diets

• More relevant in the context of novel 
foods

• Important to define the comparator 
(what is being replaced)

• The outcome is highly dependent on 
the underlying study population 

Different foods
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Nutrients

• Risks and benefits of food fortifications:

• Iodine in salt

• Vitamin D in fats/oils

• Folic acid in wheat flour

• Risks and benefits of supplemental use:

• Infants (vitamin A and D)

• Women of childbearing age (folic acid)

• Pregnant women (iron)

• Elderly adults (vitamin D, B12, ….)
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Risk Benefit assessment is in principle not so different 
from any other risk or benefit assessment….. except 
for the problematic risk benefit comparison
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• There are many excellent frameworks to 
conduct risk benefit assessment ….

• … using both qualitative and quantitative 
methods

• However, the main pillar of any risk benefit 
assessment is not the methods …

• … it is how we define the risk and benefits

Risk benefit methods
Innovative food 
products

Boobis et al 2013
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Defining risk and benefits is key

• Benefits

• Dietary reference values set by public health authorities

• Conclusions from systematic literature reviews

• Our own literature review or expert judgment

• Risk

• Health based guidance values set by public health authorities

• Conclusions from systematic literature reviews

• Our own literature review or expert judgment

Level of robustness/acceptance

Level of robustness /acceptance
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Chemical risk possibly associated with 
food  intake

Flavourings

Additives

Residues

Contaminants
Processing
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Health Based Guidance Values (HBGV)

• HBGV for additives, flavourings, residues and 
contaminants are often set on the basis of animal models

• Animal models may be reliable for identifying adverse 
causal health effects relevant for humans. 

• However, how close the reference point derived from 
animal studies compare to the true reference point in 
humans is anyones guess

• Risk derived from human studies offers more accuracy at 
the expense on uncertenty on causality
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Health based guidance values for chemical risk

• We are very conservative when setting health-
based guidance values

• They are usually set based on 

• Lowest adverse effect observed in an animal 
or human study

• Often relevant for a specific sub-population
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• We are very conservative when setting health-
based guidance values

• They are usually set based on 

• Lowest adverse effect observed in an animal 
or human study

• Often relevant for a specific sub-population

Health based guidance values for chemical risk
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• All foods provide nutrients (to varying degree)

• Nutrients provide benefits when we are deficient 
(too low intake)

• Too high intakes are associated with risk not 
benefits

• As such, benefits are usually associated with 
balanced intake

Benefits
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When it comes to food and nutrients more is 
not better
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Dietary reference values provide measures of risks 
and benefits on group level
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For further reading
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• Sometimes we have too high 
hopes or over-believe in possible 
benefits of certain foods

• In other cases, we focus on too 
much on one single component 
but not the whole picture 

“Blueberries best be eaten because they taste good, not 
because their consumption will lead to less cancer.”
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• Sometimes we have too high 
hopes or over believe in the 
benefits of foods

• In other cases, we focus too much 
on one single nutrient component 
but not the whole picture 

https://www.theatlantic.com/health/archive
/2022/08/vascepa-fish-oil-omega-3/671064/

https://www.health.harvard.edu/blog/the-
complicated-relationship-between-fish-oil-and-
heart-health-2019120418399

https://www.theatlantic.com/health/archive/2022/08/vascepa-fish-oil-omega-3/671064/
https://www.theatlantic.com/health/archive/2022/08/vascepa-fish-oil-omega-3/671064/
https://www.health.harvard.edu/blog/the-complicated-relationship-between-fish-oil-and-heart-health-2019120418399
https://www.health.harvard.edu/blog/the-complicated-relationship-between-fish-oil-and-heart-health-2019120418399
https://www.health.harvard.edu/blog/the-complicated-relationship-between-fish-oil-and-heart-health-2019120418399
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• In the absence of nutrient 
deficiency (relatively rare 
in affluent countries) 
imbalanced macronutrient 
composition is strongly 
related to risk of non-
communicable diseases

Benefits of foods



Food Safety Aspects of 
Integrated Food SystemsPrevious work and where are we now



Food Safety Aspects of 
Integrated Food Systems

Previous research focus 
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Methods for comparing risks and benefits

• Qualitative methods

• Expert judgment

• Simple comparison with dietary reference 
values and health based guidance values

• Narrative description/reflection

• Quantitative methods

• Usually done though use of composite metric 
(DALYs/QUALYs)

• Probabilistic method or other mathematical 
modelling
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EFSA guidance on risk benefit assessment from 2010 
was very focused on qualitative (composite) metric
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• The Global Burden of Disease (GBD) approach endeavors to 
measure disability and death from a multitude of causes 
worldwide. It has grown over the past two decades into an 
international consortium of nearly 5,500 researchers, and its 
estimates are being updated annually.

• Published in The Lancet in October 2020, GBD 2019 provides 
for the first time an independent estimation of population, 
for each of 204 countries and territories and the globe, using 
a standardized, replicable approach, as well as a 
comprehensive update on fertility and migration. GBD 2019 
incorporates major data additions and improvements, and 
methodological refinements. 

Composite metric 
Global Burden of Disease

https://www.healthdata.org/research-analysis/about-gbd/history

http://www.thelancet.com/gbd
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https://www.healthdata.org/research-analysis/about-gbd/history
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Example of qualitative comparison
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Example of quantitative comparison, 
next speaker ☺
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Global warming and demand for 
more sustainability food production 
will change everything
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• We have well established procedures for assessing risks and benefits

• Chemical risk assessment aims to eliminate risk (without further quantification)

• Benefits of foods is are largely related to eliminating deficiency through balanced diets (which is 
quantifiable)

• As such direct comparison of benefits and risks are often problematic

• Competition for land/resources and global warming will be a key driver for how we assess risks and 
benefits future

Conclusions
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Innovative food 
products
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