N

N

Risk-benefit assessment of foods and its role to inform policy
decisions: outcome of an international workshop
Constanza De Matteu Monteiro, Jeanne-Marie Membré, Morten Poulsen, Sofie

Theresa Thomsen, Sara Monteiro Pires

» To cite this version:

Constanza De Matteu Monteiro, Jeanne-Marie Membré, Morten Poulsen, Sofie Theresa Thomsen, Sara Mon-
teiro Pires. Risk—benefit assessment of foods and its role to inform policy decisions: outcome of an interna-
tional workshop. Frontiers in Nutrition, 2024, 11, pp.1458531. {10.3389/fnut.2024.1458531). ¢<hal-04717843)

HAL Id: hal-04717843
https://hal.inrae.fr/hal-04717843v1

Submitted on 2 Oct 2024

HAL is a multi-disciplinary open access archive L’archive ouverte pluridisciplinaire HAL, est des-

for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Distributed under a Creative Commons CC BY 4.0 - Attribution - International License


https://hal.inrae.fr/hal-04717843v1
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

& frontiers

@ Check for updates

OPEN ACCESS

EDITED BY
Grigoris Risvas,
Aegean College, Greece

REVIEWED BY
Alberto Garre,

Wageningen University and Research,
Netherlands

Stefan Storcksdieck genannt Bonsmann,
Max Rubner Institut (MRI), Germany

*CORRESPONDENCE
Constanza De Matteu Monteiro
cdmmoa@food.dtu.dk

RECEIVED 04 July 2024
ACCEPTED 05 September 2024
PUBLISHED 25 September 2024

CITATION

Matteu Monteiro CD, Membré J-M,

Poulsen M, Thomsen ST and Pires SM (2024)
Risk—benefit assessment of foods and its role
to inform policy decisions: outcome of an
international workshop.

Front. Nutr. 11:1458531.

doi: 10.3389/fnut.2024.1458531

COPYRIGHT

© 2024 Matteu Monteiro, Membré, Poulsen,
Thomsen and Pires. This is an open-access
article distributed under the terms of the
Creative Commons Attribution License

(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication
in this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Nutrition

Frontiers in Nutrition

TYPE Original Research
PUBLISHED 25 September 2024
pol 10.3389/fnut.2024.1458531

Risk—benefit assessment of foods
and its role to inform policy
decisions: outcome of an
international workshop
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Morten Poulsen?, Sofie Theresa Thomsen' and Sara Monteiro Pires!

!National Food Institute, Technical University of Denmark, Kongens Lyngby, Denmark, 2Oniris
VetAgroSup, INRAE, Secalim, Nantes, France

Policy decisions in public health require consideration and evaluation of
trade-offs for which transparency and science-based evidence is needed.
Improvement of decision-support tools is essential to help guide food policy
decisions that promote healthy diets and meet the challenges of food systems
without compromising food security, food safety, and sovereignty. Risk—benefit
assessment of foods (RBA) is an established methodological approach designed
to inform policy decisions within the area of nutrition and food safety. Despite
methodological developments, translation of RBA findings into policies is still
limited. In this context, a stakeholder workshop held in May 2023 gathered RBA
experts and food regulators from Europe to identify the challenges, obstacles
and opportunities in using evidence generated through RBAs to inform food
policy decisions. A structured process was implemented to collect their views
through online surveys, breakout groups, and plenary discussions. As a secondary
objective, food regulators’ views on other approaches for holistic risk assessment
fit for food systems analysis were also explored. This paper summarizes the
main findings of the workshop and discusses policy implications and future
perspectives to improve the area of RBA and its role in food policymaking.

KEYWORDS

risk—benefit assessment, food policy, decision-making, health impact assessment,
holistic approaches

1 Introduction

Governance targeting healthy and safe diets has been a central part of international
strategies to reduce the burden of communicable and noncommunicable diseases (1, 2). As
dietary habits are still among the leading behavioral risks factors contributing to global
mortality, strengthening food policies and public health actions related to dietary choices
remains crucial to reduce the burden of disease of populations (3, 4). Since these public health
policies need to be prioritized to tackle the most important risk factors, while ensuring that
food safety risks are not introduced, there is an increasing need for decision-support tools that
are able to evaluate the health impact of diets and food systems considering both nutrition and
food safety (5, 6).

Risk-benefit assessment (RBA) of foods is a decision-support tool that estimates the
public health impact of foods and diets by evaluating both beneficial and adverse health
effects in different exposure (e.g., often consumption) scenarios (3, 7). The evidence
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generated in RBAs aims to support priority-setting and
formulation of policies that are coherently aligned across several
disciplines (i.e., nutrition, toxicology, and microbiology) (8, 9).
RBA builds on the risk assessment framework by mirroring its
four steps (i.e., hazard identification, hazard characterization,
exposure assessment and risk characterization) in a parallel
assessment for beneficial effects (10, 11).

RBA and its methodologies have evolved over the past decades
(3, 5, 7). Several case-studies and activities for capacity building for
RBAs have been conducted within many research projects financed
by the European Union (EU) (7-10, 12, 13). These case studies
predominantly assessed the health impacts of scenarios of
consumption of specific foods (e.g., fish and seafood; nuts; rice)
(14-16); of food substitutions (e.g., meat for fish; meat for pulses)
(17-19) including substitution scenarios with novel foods (20); or
individual food components (e.g., iodine; folic acid) (21, 22). These
studies have also led to an increased interest in RBA by the scientific
community, and a growing body of evidence in risk-benefit relations
of different foods and dietary patterns in populations across the
EU. Furthermore, RBAs have been adopted by several food
authorities including the European Food Safety Authority (EFSA),
which recently updated their guidance on human health RBA, firstly
published in 2010 (23-25). Despite this broad interest, these
activities have not been accompanied by timely translation of
knowledge into policies. Thus, there is a need for unraveling the
potential of RBAs and increasing its visibility among regulatory
bodies to ensure a wider application in policy making settings. If
links between RBAs, risk-benefit management decisions, and
communication of dietary recommendations are strengthened, more
transparency and effective public health actions related to dietary
choices could potentially be achieved (5, 26). This paper contributes
to the limited literature that discusses the role of RBA and the gaps
hindering its practical applications into policy decisions related
to foods.

The HOLIiFOOD project, a four-year research project (2022-
2026) funded by the European Commission under the Horizon
Europe Program and aiming to introduce a holistic approach for
tackling food systems risks in a changing global environment (27),
gathered a group of RBA experts and food regulators for an
international workshop. The main objective of the workshop was to
identify the challenges, obstacles, and opportunities in using evidence
generated through RBAs to inform food policy decisions in the
European context. Since RBAs could be an adaptable tool for food
system analysis and useful to inform potential impacts of dietary shifts
caused by different drivers such as sustainability and climate change,
stakeholders” views on the broader applications of RBAs were also
briefly investigated. Hence, secondary objectives of the workshop
were: (i) to investigate to which extent food regulators were aware or
previously used output from RBA to support regulatory tasks related
to public health in food safety and nutrition; and (ii) to explore food
regulators’ views on other approaches for holistic assessment, defined
as the integrated assessment of health and sustainability impacts of
food systems. This paper summarizes the main findings of the
workshop, contributing with the yet emergent and novel debate on the
implications and future perspectives of RBA for an enhanced role in
food policy.
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2 Methods
2.1 Workshop structure

The stakeholder workshop “Health Risk-Benefit Assessments:
from Science to decision-making” was held online in May 2023, with
a cohort of participants consisting of risk-benefit assessors, managers,
and communicators. A structured process was implemented to gather
the views of experts in RBA, experts in risk (and benefit)
communication, and food policymakers through online surveys,
group and plenary discussions.

An initial pool of participants was created based on the
networks of the HOLiIFOOD consortium members and by searches
of relevant food authorities across different EU Member States. The
individual people contacted were free to redirect or expand the
invitation of the workshop with their coworkers if they wished so.
Participation in the workshop was voluntary and followed the EU
General Data Protection Regulation (GDPR) enforced in the
HOLiFOOD project. The approach applied to engage with
participants was structured in four steps: anonymous voluntary
surveys (prior and during the workshop); an introductory keynote
presentation; breakout groups with guided discussion points; and
a final moderated plenary discussion.

2.2 Pre-workshop and in-workshop
surveys

Invitations to participate in the pre-workshop survey were sent
out to the invitees that confirmed interest and availability to attend
the meeting approximately 1month prior to the event. The
pre-workshop survey which was supported by the SurveyXact
platform,’ served to tailor the workshop content and query the
invited participants about any potential discussion points that were
expected to be covered during the meeting, besides collecting
information on the participants’ background, expertise, and level
of knowledge of RBA. During the workshop, the collaborative
online tool Mentimeter? was applied to collect and display to the
group the participants’ background, level of knowledge, and
experience on RBA, as well as to address the secondary objectives
of the workshop by collecting their views on the need for RBA
approaches that consider non-health dimensions in RBA. The tool
was used prior to the breakout groups and at the end of the
workshop. The audience’s response was displayed to all participants
and served as feedback and prompt to start discussions. The
questionnaires are available in the Supplementary material.

2.3 Break-out groups and plenary
discussions

During the discussion sessions, participants were invited to
reflect on previous experiences on RBA application or usage of

1 https://rambollxact.com

2 www.mentimeter.com
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results and the information presented by the keynote speaker,

and to contribute to moderated discussions on the

following topics:

Theme I: Challenges of using RBAs to inform food-related policy
decisions (e.g., could challenges be related to the structural
organization of authorities?).

Theme 2: Opportunities and needs concerning RBAs (e.g., could
challenges be related to the reliability of the RBA methods?).

Theme 3: Communication of RBAs (e.g., could challenges
be related to how the results are communicated?).

The selected themes were associated with one or more components
of the risk-benefit analysis paradigm (Figure 1), as proposed by Nauta
et al. (8). Participants were divided into three groups. The workshop’s
facilitators ensured that each group had a similar number of participants
with diverse backgrounds, and that all breakout groups discussed the
three themes. During the breakout session, participants were invited to
express their views at will. The information collected during the
workshop was captured by three different rapporteurs and
video recording.

In plenary, rapporteurs of each breakout group summarized the
key discussion points, followed by the moderated discussion at
plenum. After the information was extracted for analysis and cross-
checked, the video recording was deleted.

10.3389/fnut.2024.1458531

3 Results

In total, 17 anonymous volunteers participated in the
pre-workshop survey. Respondents suggested a variety of topics to
be addressed in the workshop, ranging from questions on data
requirements for RBA and methodological considerations to possible
expansion of RBA approaches beyond health concerns (Table 1). All
proposed topics were included as discussion points in the workshop.
Due to time constraints, the suggested topics that were not specific to
the health dimension were only addressed more broadly during the
session on holistic approaches.

About half of the invitees confirmed both interest and availability
to contribute to the workshop (initial pool of participants were
approximately 50 people). In total, the stakeholder workshop gathered
37 participants from 19 institutions across 13 countries (see
Appendix). The initial level of familiarity with RBA varied. Most of the
participants had prior knowledge of RBAs, as self-stated in the surveys
(familiar with RBAs, n=10; some general knowledge on RBAs, n=7;
limited to no RBA knowledge, n=6; preferred not to answer, n=14).

During the workshop, either in plenary or in the breakout groups,
participants shared examples of relevant RBA cases conducted in their
country (e.g., on fish consumption or to inform recommendations on
consumption of nuts), and exchanged lessons learned in their
countries when communicating findings or using outputs from RBAs
to support regulatory tasks. Additionally, discussion points brought
up by participants and covering the themes previously introduced are
presented below. A summary of main actions addressing the

Risk-Benefit b Risk-Benefit
Assessment ] ] Management
(Science-based) i iz 28 E (Policy-based)
i\ challenges of
\  using RBAsto |
Theme 2: opportunities and \inform policy /
needs concerning RBAs . decisions

Risk-Benefit
Communication

(Interactive exchange of information and opinion concerning
risks and benefits)

Theme 3: communication of RBAs

General Population

FIGURE 1

The risk—benefit analysis paradigm and the discussions’ themes of the workshop. Adapted from Nauta et al., licensed under CC BY 4.0 (8).
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TABLE 1 Discussion points related to risk—benefit assessment (RBA) of
foods suggested by participants in the pre-workshop survey.

Discussion points suggested by respondents

« What is the type of data needed and minimum requirements?
« How to compare different risks or benefits, and in which scale or metric?

o Uncertainties in RBA

Selection of health components

 Real-life examples of how risk-benefit studies have managed to
reach policymakers

« With exception of fish and seafood products, for which other food categories
would RBA be useful

« Systematic approaches to handle uncertainties in RBAs

« Shortcoming of the RBA models

« Ways to communicate the results of RBAs to the public

« Is performing RBAs the responsibility of risk assessors or risk managers?

« How to quantify and rank risks when different health outcomes (chronic and

acute) are considered together

Could RBAs be more informative to risk managers if it was not exclusively
centered on human health?
« Have more comprehensive RBAs (addressing multiple contaminants in foods)

« RBAs and socio-economics issues

challenges, needs, and opportunities identified in the workshop and
clustered by the authors are presented in Figure 2.

3.1 Challenges of using RBAs to inform
food-related policy decisions

This theme identified and discussed challenges of using RBAs to
inform food-related policy decisions. Participants recognized that, in
countries across the EU, food safety and nutrition are traditionally
separated domains, which is also reflected in the structural organization
of food authorities. Consequently, it was argued that this division between
nutrition and food safety departments may determine the type of
questions posed by policymakers to risk (and benefit) assessors, and thus
impact on the type of evidence being generated. It was highlighted that
this “dissociation” of decision-making problems may lead to processes,
priorities, and evidence being used to inform food policy decisions to
result in separate actions within each of these fields. Therefore, requests
for evidence formulated “in silos” was identified as one possible obstacle
to addressing problems in a multidisciplinary approach as well as to
promoting multisectoral actions across food safety, nutrition, and
sustainability. In this
communication between risk-benefit assessor and manager, alongside

potentially context, strengthening the
with multidisciplinary collaboration at risk management level could
be considered as important elements for improving the formulation of
decision-making problems.

In terms of collaboration between food safety and nutrition
departments for RBAs, both successful and challenging examples at
national level were reported. In one of the examples, disentangling
interests to communicate outputs that translates both risks and
benefits in an equal manner was reported as difficult, especially if
external stakeholders were involved.

For the subtheme on holistic approaches, participants highlighted
the need for future assessments to appropriately account for
sustainability factors. Although RBAs could serve as a stepping stone
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for developing methods to assess the multi-dimensional impacts of
foods by taking a food systems approach, several challenges linked to
holistic approaches were discussed. For example, including other
dimensions beyond health in RBAs might make the assessment
resemble a decision-making process, as opposed to a process that
provides evidence for decision-making. This can be problematic as
the roles between risk assessors and managers will no longer
be clearly defined. Furthermore, integrating other dimensions such
as economic and environmental factors may increase the complexity
and resources, including data, needed for the assessment. This could
also increase the uncertainty introduced in the results and complicate
the communication of outputs. Concerns in relation to the potential
loss of information and transparency when dimensions are integrated
were also expressed. Policy makers should be able to discern and
navigate through the results of assessments from the micro (i.e., each
dimension) and macro (i.e., integrated dimensions) perspective. In
summary, it was suggested to run individual (i.e., single dimension)
assessments before integration into one metric or output.

Lastly, an important challenge hindering the adoption of RBAs at
a larger scale and internationally is that many countries still have
neither the data nor the capacity needed to carry out RBAs. Hence, a
clear actionable point highlighted was to continue supporting
initiatives to build capacity within RBAs, as well as mapping country-
specific data gaps and making data accessible.

3.2 Opportunities and needs concerning
RBAs

This theme aimed at identifying ways to overcome obstacles
related to the acceptability of RBA methods. Participants identified a
variety of methodological, communication and awareness-raising
needs to enhance the use of RBA outputs for regulatory decisions.
They also acknowledged opportunities to address some of these
needs. Opportunities and needs are summarized and presented in
Table 2.

Discussion in this theme emphasized that the selection of health
components to be included in the model should be guided by objective
criteria and a structured review of available scientific evidence and
evaluation of its strength. However, time and resources do not always
allow for a systematic review of the evidence, which may lead to biased
choices in the selection of evidence and data used in the
RBA. Furthermore, the lack of data to characterize risks and/or
benefits may lead to incomplete assessments, an issue to which
traditional health risk assessment is also subjected. Some participants
noted that integrating risks and benefits in a balanced way is also
challenging because risks, in comparison to benefits, are continuously
evolving, with new contaminants often being discovered and assessed.

Finally, the expansion of RBA across countries and
operationalization of RBA at global scale was discussed. Nevertheless,
it can be argued that an RBA focused on a specific region or country
is often more informative due to national and regional differences in,
e.g., dietary habits, nutrient intakes, and contamination levels. Data
reflecting variability in these factors could also lead to lower
consumer trust if different RBAs on the same food yield divergent
advice. As in risk assessment, this can be justified by the fact that RBA
case studies are highly dependent on the data used and the
populational context.

frontiersin.org


https://doi.org/10.3389/fnut.2024.1458531
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Matteu Monteiro et al.

10.3389/fnut.2024.1458531

ACTIONS

RESEARCH

Be transparent on results from single-domain assessment
before providing integrated outputs (for policymaking)

Map country-specific
data gaps
\ \
‘ More case studies targeting other foods, diets, and
national contexts

Generate capacity for RBA
(trainings, other)

POLICY

Strengthen interaction between assessors and managers
in problem formulation steps

Break silos at management level

Opportunities for continued debates on integration of
holistic approaches in decision-making

RISK COMMUNICATION

Promote initiatives for participatory science

Tailor communication strategies according
to consumers perceptions

FIGURE 2

Summary of suggested actions to increase the adoption of risk—benefit assessment (RBA) for food-related policies and contributions of the identified
challenges and needs following the findings of the international stakeholder workshop.

CONTRIBUTION TO IDENTIFIED
CHALLENGES (C) AND NEEDS (N)

Countries may not have the data and/or capacity
needed to carry out RBAs (C)

Harmonized frameworks (N)

Transparency on selection of health components (N)
Recognition of methods by top-agencies (N)

* Input from the RBA manager to the problem formulation
often follow a single-domain approach (C)

Structural organization of authorities may contribute to
disassociation of problems leading to separate actions
among domains (C)

Holistic approaches (beyond health domain) may be
complex. The roles between risk assessors and managers
may be difficult to separate (C)

* Facilitate systems for internal exchange between
assessors and managers (N)

* Consider consumers’ perceptions around risks and
benefits (engage with social sciences) (N)

* Material should be clear about main assumptions
and uncertainties related to the lack of data (N)

3.3 Communicating RBAs

Communicating both risk and benefits to citizens is important to
ensure that dietary recommendations and trade-offs linked to dietary
choices can be better understood. It was emphasized that the
communication materials targeted to consumers should be clear about
the fact that people are always protected by regulatory food safety
frameworks. Some participants stressed that although food safety is
never to be compromised, it is also relevant to demonstrate to consumers
that some risks may be acceptable trade-offs for benefits. In addition, it
was identified that to improve communication of RBA outputs, the
communication materials and tools used to target policy-maker need to
be different from those targeting citizens. Particularly for citizens, risk—
benefit communication can have significant gains if investing in dialogs
with the public, especially in understanding consumers” perceptions
around risks and benefits. To achieve this, expertise in social sciences is
essential to help formulate appropriate communication strategies
targeting consumers. Moreover, whether the target is citizens or food
regulators, communication of RBA needs to include the assumptions
and uncertainties of the approach, in addition to the main findings.

To date, most of the publications on RBA have focused on the
developments and future directions of the methodological

Frontiers in

framework, including articles reporting results of case-studies. Some
authors have reviewed the different types of RBA studies (28-31),
showing that most published case-studies have predominantly been
conducted in the European context. Yet, to the best of our knowledge,
no publication has tackled the bottlenecks in the practical application
of the RBA findings to inform food-related policies. As the interaction
and communication between risk-benefit assessors and regulators is
of the utmost importance, the workshop outcome is regarded as a
valuable contribution to the further development and
implementation of RBA.

During the workshop, participants identified a variety of
obstacles to using RBA outputs to inform regulatory decisions.
These current obstacles explain the still limited translation of
RBA findings into food-related policies and need to be addressed
to ensure that decision maker can use this type of evidence that
integrates knowledge from the multiple disciplines relevant to
food systems. The workshop highlighted challenges, needs, and
opportunities for RBAs that may be translated into tangible
actions to further advance in this field. Although the online
stakeholder workshop was short (less than half day program), the
inputs reflected the diversity in background and geography of the
participants and are helpful to guide current processes and next
actions within RBAs.

Despite several methodological achievements, harmonization
of RBA frameworks and simplified approaches are needed. Many

of the RBAs carried out to date focused on fish and fish products
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TABLE 2 Summary of opportunities and needs for risk—benefit assessment (RBA) development identified by participants of the stakeholder workshop.

Needs Opportunities

« Simplified RBA approaches, which should be presented as a less complex,

resource-demanding and time-consuming calculations.

« Harmonized frameworks as assessments considering different beneficial and .
adverse effects while responding to similar risk-benefit questions might

generate different advice.

Development of more RBA case-studies through research projects. Development of
harmonized frameworks and methodologies for RBA that can be applied by national

research institutions.

« Transparency in communication of approaches, data used, model
assumptions, and intermediate and final outputs of RBAs. Consumer trust
might be diminished if advice from different assessments differ, and if

transparent documentation and explanations are not provided.

Objective and transparent framework on how the components to be included

in the assessments are selected to ensure reproducibility.

« Harmonized processes to weigh the strength of available scientific evidence .

used to inform RBA and select data based on established criteria.

Accumulated experiences within RBA can support guidelines and ensure
communication of methods, results and underlying uncertainties targeted at different

stakeholders (scientists, risk managers, citizens, other stakeholders).

Increased number of case studies, tackling different foods, food components .

and diets, in different populations and countries.

Promote training activities to increase capacity for RBA within national and
international institutions. Engagement with stakeholders at national and international
levels can increase the interest of risk managers to formulate risk-benefit questions and

allocate resources for RBAs.

« Enhanced recognition of the utility and relevance of RBA by top agencies (e.g., = o
WHO, FAQ, etc.).

Seek more engagement and active contribution of international agencies where RBA

activities have been already introduced (WHO/FAO, EFSA) for the development and

applications of RBA case studies (25, 49).

(28-30). Thus, expanding the body of evidence with more case
studies that target other foods or diets is important to further
demonstrate the applicability of RBA. The experience from
additional case studies could be beneficial to tackle obstacles that
are interlinked as identified in the workshop (Figure 2). For
example, it will help demonstrate the flexibility of the methods,
contribute to the identification of data gaps, increase capacity
building, provide further inputs for discussions that aim at
harmonizing frameworks at international level, and explore ways
to improve risk-benefit communication strategies.

A recent study from Boué and colleagues proposed a
harmonized strategy to select health outcomes to be included in
RBAs (32), resulting in a higher transparency of the selection
process. This strategy is based on extensive literature searches,
where a long list of components is created, contemplating in
equal importance components relevant in nutrition, microbiology,
and toxicology domains. This framework is divided into two
steps for identifying, evaluating the strength of evidence, and
selecting health outcomes based on defined criteria. This
approach implies that if a health component is relevant for the
RBA but is not included due to limited evidence, it is
recommended that data gaps are communicated (32). Similar
systematic approaches could be a starting point to enhance
transparency on the selection of health components, a need for
improvement in RBAs as identified in the workshop. A downside
of this approach is that reviewing the literature can be time-
consuming, and it is not always possible to conduct a systematic
review prior to starting an RBA. This approach may also not
be robust enough to capture emergent risks if potential new
hazards are not identified in the literature review step or if not
part of the risk-benefit question commissioned.
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Nonetheless, if reporting on the scoping process of an RBA
becomes a common practice among publications, actions to tackle
previously identified data gaps could likely be facilitated.

Beside RBA, there are other methods to rank risks of food-related
hazards that are also useful to inform food policy decisions (33). For
example, based on an FAO guidance on informed decision-making
considering multiple factors (34), a study adopted a Multi-Criteria
Decision Analysis (MCDA) framework to rank risks from ready-
to-eat dishes based on their nutritional, chemical and microbiological
hazards (35). Even if the discussion of other methods is not in the
scope of this paper, we emphasize the importance of understanding
the strengths and limitations of RBAs as well as the type of questions
RBAs can help informing so that methods chosen to inform a
decision-making problem are fit-for-purpose.

Cross-departmental collaboration at risk-benefit assessor and
management level were important elements discussed in the workshop
and ways to strengthen partnerships are to be explored. As defining
the decision-problem is the first step in health assessments, facilitating
inclusion of both food safety and nutritional entities at regulatory level
could facilitate the generation and applicability of integrated evidence.
Better formulation of decision-making problems could trigger further
developments and innovation in current working approaches. This
could guide policies that are needed to handle multifaced problems.

Findings of the workshop also give insights for improvement of
communication strategies for RBAs. In addition to being transparent on
assumptions and uncertainties surrounding the data (or lack of it),
participants pointed out the importance of involving social sciences in
the development of communication strategies for RBAs. Promoting
spaces for exchange and close dialog among researchers, food regulators
and citizens is essential as it may help both in early assessment stages
(e.g., to set up relevant and well-defined scope for cases studies), and in
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knowledge translation approaches for research dissemination. A recent
review demonstrated the importance of an individual’s values and beliefs
when purchasing foods (36). For example, in the European market, it
was observed that consumers tend to give more importance to chemical
risks (e.g., pesticides) than naturally occurring risks (36). The authors
also demonstrated that risk acceptability in the population might differ
based on the food item, and that understanding consumers” perceptions
on risks and benefits could be a way to tailor and improve communication
materials of RBA findings targeted to citizens (36, 37). Furthermore,
exploration of appropriated communication channels in relation to
media and technological evolution should also be considered (38).

Several recent studies have quantified the negative environmental
impact of diets and extensive efforts have been put to ensure that food
policies and dietary recommendations are aligned to promote
sustainable food systems (39-45). In this context, discussing holistic
approaches that can assess the impact of diets and food systems
beyond the health domain is extremely relevant (46-48). Due to the
multidisciplinary character of the RBAs, participants’ views on
expanding RBAs to become part of a broader food system analysis
were briefly explored in the workshop, as previously proposed in the
literature (5).

Moving toward holistic approaches would amplify some of the
challenges related to data availability and the integration of different
sources of data, increasing the uncertainty in the results and adding
complexity in interpreting and communicating outputs. It is important
to highlight that holistic approaches do not substitute the value and
inputs provided by single domain or dimension assessment but rather
inform different types of research questions and decision-making
problems. Moreover, holistic approaches could improve transparency
about the integration of different lines of evidence and application of
outputs in public health policy decisions. Nevertheless, some
contributions suggest that the integration of dimensions that involves
value-based judgments should be rather conducted by risk-
benefit managers.

Given that RBA is a multidisciplinary method, the workshop
methodology allowed for more than one member per organization,
especially if participants had different fields of expertise and worked
in different organizational units. Although the breakout groups were
designed to split stakeholders with similar scientific or organizational
background, the authors acknowledge this as a main limitation, as the
outcomes of the workshop could be subject to potential bias due to the
selection and composition of the cohort of participants.

The input from stakeholders and outputs of the workshop
demonstrates the need for the RBA community to continue an open
dialog and exchange with food regulators for a more thorough
discussion on the points raised in this theme. Future opportunities for
exchange on RBA translation into policy settings should focus on
expanding the topics presented in this work, engaging as well with a
larger panel from scientists and regulators from other continents.

5 Conclusion

Stakeholders identified a wide range of needs, opportunities, and
challenges to increase the use of RBA to inform food policy decisions.
Despite diverse views, RBAs were unanimously acknowledged as a
useful tool to generate dietary recommendations, including tailored
advice to vulnerable groups of the population, and as a more
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transparent approach for consumers to understand potential trade-
offs among certain dietary choices. While finding single solutions and
reaching group consensus to the several obstacles identified were not
in the scope of the workshop, main actions to enhance the role of
RBA in policymaking as suggested by participants included: (i)
developing harmonized approaches, strengthening capacity, and
improving communication on RBA outputs, underlying limitations,
and uncertainties; and (ii) working toward breaking silos between
different disciplines, stakeholders, and risk-benefit assessors
and managers.

Data availability statement

The raw data supporting the conclusions of this article is available
upon request to the authors.

Author contributions

CDMM: Conceptualization, Visualization, Writing — original
draft. J-MM: Supervision, Writing - review & editing. MP:
Conceptualization, Supervision, Writing - review & editing. STT:
Conceptualization, Supervision, Writing - review & editing. SMP:
Conceptualization, Supervision, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This project
has received funding from the European Union’s Horizon Europe
research and innovation program under grant agreement No
101059813 (https://holifoodproject.eu/about/).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material
The Supplementary material for this article can be found online

at: https://www.frontiersin.org/articles/10.3389/fnut.2024.1458531/
full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fnut.2024.1458531
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://holifoodproject.eu/about/
https://www.frontiersin.org/articles/10.3389/fnut.2024.1458531/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnut.2024.1458531/full#supplementary-material

Matteu Monteiro et al.

References

1. WHO. (2013). “Global action plan for the prevention and control of
noncommunicable diseases, 2013-2020.” Geneva. Available at: https://www.who.int/
publications/i/item/9789241506236 (Accessed December 10, 2023).

2. WHO. (2022). Towards stronger food safety systems and global cooperation.
Geneva: World Health Organization; 2022. Licence: CC BY-NC-SA 3.0 IGO.

3. GBD 2019 Risk Factors Collaborators. Global burden of 87 risk factors in 204
countries and territories, 1990-2019: a systematic analysis for the global burden of
disease  study 2019. Lancet. (2020) 396:1223-49. doi: 10.1016/
S0140-6736(20)30752-2

4. WHO. (2021). WHO discussion paper on the development of an implementation
roadmap 2023-2030 for the WHO global action plan for the prevention and control of
NCDs  2023-2030. Available at:  https://www.who.int/publications/m/item/
implementation-roadmap-2023-2030-for-the-who-global-action-plan-for-the-
prevention-and-control-of-ncds-2023-2030 (Accessed December 10, 2023).

5. Membré JM, Farakos SS, Nauta M. Risk-benefit analysis in food safety and
nutrition. Curr Opin Food Sci. (2021) 39:76-82. doi: 10.1016/j.cofs.2020.12.009

6. Pires SM, Thomsen ST, Nauta M, Poulsen M, Jakobsen LS. Food safety implications
of transitions toward sustainable healthy diets. Food Nutr Bull. (2020) 41:104S-24S. doi:
10.1177/0379572120953047

7. Tijhuis MJ, de Jong N, Pohjola MV, Gunnlaugsdéttir H, Hendriksen M, Hoekstra
J, et al. State of the art in benefit-risk analysis: food and nutrition. Food Chem Toxicol.
(2012) 50:5-25. doi: 10.1016/j.fct.2011.06.010

8. Nauta M]J, Andersen R, Pilegaard K, Pires SM, Ravn-Haren G, Tetens I, et al.
Meeting the challenges in the development of risk-benefit assessment of foods. Trends
Food Sci Technol. (2018) 76:90-100. doi: 10.1016/j.tifs.2018.04.004

9. Pires SM, Boué G, Boobis A, Eneroth H, Hoekstra J, Membré JM, et al. Risk benefit
assessment of foods: key findings from an international workshop. Food Res Int. (2019)
116:859-69. doi: 10.1016/j.foodres.2018.09.021

10. Hoekstra J, Hart A, Boobis A, Claupein E, Cockburn A, Hunt A, et al. BRAFO
tiered approach for benefit-risk assessment of foods. Food Chem Toxicol. (2012)
50:5684-98. doi: 10.1016/j.fct.2010.05.049

11. Nauta M], Jakobsen LS, Persson M, Thomsen ST. Risk-benefit assessment of
foods (chapter 4) In: Risk assessment methods for biological and chemical hazards in
food. (Ist ed.). CRC Press. ed. F. Pérez-Rodriguez, (2020). 79-115. doi: 10.1201/9780
429083525

12. Assungdo R, Alvito P, Roberto Brazdo P, Carmona P, Fernandes LS, Jakobsen CL,
et al. Building capacity in risk-benefit assessment of foods: lessons learned from the
RB4EU project. Trends Food Sci Technol. (2019) 12:541-548. doi: 10.1016/j.
tifs.2019.07.028

13. Hart A, Hoekstra J, Owen H, Kennedy M, Zeilmaker M], de Jong N, et al. Qalibra:
a general model for food risk-benefit assessment that quantifies variability and
uncertainty. Food Chem Toxicol. (2013) 54:4-17. doi: 10.1016/j.fct.2012.11.056

14. Eneroth H, Wallin S, Leander K, Sommar JN, Akesson A. Risks and benefits of
increased nut consumption: cardiovascular health benefits outweigh the burden of
carcinogenic effects attributed to aflatoxin B1 exposure. Nutrients. (2017) 9:1-12. doi:
10.3390/nu9121355

15. Fang H, Zhang Q, Zhang S, Zhang T, Pan F, Cui Y, et al. Risk-benefit assessment
of consumption of Rice for adult men in China. Front Nutr. (2021) 8. doi: 10.3389/
fnut.2021.694370

16. Hoekstra J, Hart A, Owen H, Zeilmaker M, Bokkers B, Thorgilsson B, et al. Fish,
contaminants and human health: quantifying and weighing benefits and risks. Food
Chem Toxicol. (2013) 54:18-29. doi: 10.1016/j.fct.2012.01.013

17. Carvalho C, Correia D, Severo M, Afonso C, Bandarra NM, Gongalves S, et al.
Quantitative risk-benefit assessment of Portuguese fish and other seafood species
consumption scenarios. Br ] Nutr. (2022) 128:1997-2010. doi: 10.1017/
$0007114521004773

18. Fabricius FA, Thomsen ST, Fagt S, Nauta M. The health impact of substituting
unprocessed red meat by pulses in the Danish diet. Eur ] Nutr. (2021) 60:3107-18. doi:
10.1007/500394-021-02495-2

19. Thomsen ST, Pires SM, Devleesschauwer B, Poulsen M, Fagt S, Ygil KH, et al.
Investigating the risk-benefit balance of substituting red and processed meat with
fish in a Danish diet. Food Chem Toxicol. (2018) 120:50-63. doi: 10.1016/j.
£ct.2018.06.063

20. Ververis E, Niforou A, Poulsen M, Pires SM, Federighi M, Samoli E, et al.
Substituting red meat with insects in burgers: estimating the public health impact using
risk-benefit assessment. Food Chem Toxicol. (2024) 189:114764. doi: 10.1016/j.
fct.2024.114764

21. Hoekstra ], Verkaik-Kloosterman J, Rompelberg C, van Kranen H, Zeilmaker M,
Verhagen H, et al. Integrated risk-benefit analyses: method development with folic acid
as example. Food Chem Toxicol. (2008) 46:893-909. doi: 10.1016/j.fct.2007.10.015

22. Jakobsen LS, Nielsen JO, Paulsen SE, Outzen M, Linneberg A, Mollehave LT, et al.
Risk-benefit assessment of an increase in the iodine fortification level of foods in
Denmark—a pilot study. Food Secur. (2022) 11:1-14. doi: 10.3390/foods11091281

Frontiers in Nutrition

10.3389/fnut.2024.1458531

23. Scientific Committee EFSA, Barlow S, Chesson A, Collins JD, Flynn A, Galli CL,
et al. Guidance on human health risk-benefit assessment of food. EFSA J. (2010) 8:1673.
doi: 10.2903/j.efsa.2010.1673

24.Verhagen H, Alonso-Andicoberry C, Assungédo R, Cavaliere F, Eneroth H,
Hoekstra J, et al. Risk-benefit in food safety and nutrition — outcome of the 2019
Parma summer School. Food Res Int. (2021) 141:110073. doi: 10.1016/j.
foodres.2020.110073

25. WHO. (2023). “Call for experts for joint FAO/WHO expert consultation on the
risks and benefits of fish consumption.” 6, 2023. Available at: https://www.who.int/news-
room/articles-detail/call-for-experts-for-joint-fao-who-expert-consultation-on-the-
risks-and-benefits-of-fish-consumption (Accessed December 10, 2023).

26. Rideout K, Kosatsky T. Fish for dinner? Balancing risks, benefits, and values in
formulating food consumption advice. Risk Anal. (2017) 37:2041-52. doi: 10.1111/
risa.12769

27.HOLiFOOD  Consortium. (2022). HOLiFOOD. Future-Proofing Food:
Transforming Risk Analysis for a better and more adaptive food system. Available at:
https://holifoodproject.cu/ (Accessed December 10, 2023).

28.Boué G, Guillou S, Antignac J-P, Bizec B, Membré J-M. Public health risk-benefit
assessment associated with food consumption-a review. European J Nutrit Food Safety.
(2015) 5:32-58. doi: 10.9734/ejnfs/2015/12285

29. Taya H, Cherie K, Karen H, Smith Benjamin PC. An updated review of published
human health risk-benefit assessment studies in the Scientific literature. Archives of Food
Nutrit Sci. (2022) 6:062-7. doi: 10.29328/journal.afns.1001039

30. Thomsen ST, Assungdo R, Afonso C, Boué G, Cardoso C, Cubadda F, et al. Human
health risk-benefit assessment of fish and other seafood: a scoping review. Critical Rev
Food Sci  Nutrit Taylor and Francis Ltd. (2022) 62:7479-502. doi:
10.1080/10408398.2021.1915240

31. Farakos S, Sofia M, Heilman J, Abt E, Dennis S. Approaches to risk-benefit
assessment of seafood consumption: lessons learned from an evidence scan. Front Nutrit
Front Media SA. (2024) 11. doi: 10.3389/fnut.2024.1290680

32.Boué G, Ververis E, Niforou A, Federighi M, Pires SM, Poulsen M, et al. Risk—
benefit assessment of foods: development of a methodological framework for the
harmonized selection of nutritional, microbiological, and toxicological components.
Front Nutr. (2022) 9. doi: 10.3389/fnut.2022.951369

33. Fels-Klerx H. J.Van der, Van Asselt E. D., Raley M., Poulsen M., Korsgaard H.,
Bredsdorff L., et al. “Critical review of methods for risk ranking of food-related hazards,
based on risks for human health.” Critical Rev Food Sci Nutrit Taylor and Francis Inc.
(2018) 58, 178-193. doi: 10.1080/10408398.2016.1141165

34. FAO. (2017). “Food safety risk management: Evidence-informed policies and
decisions, considering multiple factors” Rome. Available at: www.fao.org/publications
(Accessed December 10, 2023).

35. Poissant R, Mariotti F, Zalko D, Membré JM. Ranking food products based on
estimating and combining their microbiological, chemical and nutritional risks: method
and application to ready-to-eat dishes sold in France. Food Res Int. (2023) 169:112939.
doi: 10.1016/j.foodres.2023.112939

36. Jaskiewicz K, Taylor O, Senior B, Maestre M. Communication of food-related
health risks and benefits — a systematic review (2018-2022). EFSA Supporting Pub.
(2023) 20. doi: 10.2903/sp.efsa.2023.EN-8203

37.Dendler L, Morais M, Hargart JN, Lourengo JS, Vrbos D, Ortega P, et al.
Participatory versus analytic approaches for understanding risk perceptions: a
comparison of three case studies from the field of biotechnology. J Risk Res. (2023)
26:866-82. doi: 10.1080/13669877.2023.2197615

38. Smith A, Vrbos D, Alabiso J, Healy A, Ramsay ], Gallani B. Future directions for
risk communications at EFSA. EFSA J. (2021) 19:201. doi: 10.2903/j.efsa.2021.190201

39. Bach-Faig A, Wickramasinghe K, Panadero N, Fabregues S, Rippin H, Halloran
A, et al. Consensus-building around the conceptualisation and implementation of
sustainable healthy diets: a Foundation for Policymakers. BMC Public Health. (2022)
22:1480. doi: 10.1186/s12889-022-13756-y

40. Blomhoff R, Andersen R, Arnesen EK, Christensen JJ, Eneroth H, Erkkola M, et al.
Nordic nutrition recommendations 2023. Copenhagen: Nordic Council of Ministers.
(2023) (Accessed December 10, 2023).

41. European Commission. (2020). Food 2030 pathways for action: research and
innovation policy as a driver for sustainable, healthy and inclusive food systems.
Available at: https://data.europa.eu/doi/10.2777/069319.

42. Fanzo ], Miachon L. Harnessing the connectivity of climate change, food systems
and diets: taking action to improve human and planetary health. Anthropocene. (2023)
42:100381. doi: 10.1016/j.ancene.2023.100381

43. Springmann M, Spajic L, Clark MA, Poore J, Herforth A, Webb P, et al. The
healthiness and sustainability of national and global food based dietary guidelines:
modelling study. BMJ. (2020) 370. doi: 10.1136/bmj.m2322

44. Timotijevic L, Khan SS, Raats M, Braun S. Research priority setting in food and
health domain: European stakeholder beliefs about legitimacy criteria and processes.
Food Policy. (2019) 83:116-24. doi: 10.1016/j.foodpol.2018.12.005

frontiersin.org


https://doi.org/10.3389/fnut.2024.1458531
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.who.int/publications/i/item/9789241506236
https://www.who.int/publications/i/item/9789241506236
https://doi.org/10.1016/S0140-6736(20)30752-2
https://doi.org/10.1016/S0140-6736(20)30752-2
https://www.who.int/publications/m/item/implementation-roadmap-2023-2030-for-the-who-global-action-plan-for-the-prevention-and-control-of-ncds-2023-2030
https://www.who.int/publications/m/item/implementation-roadmap-2023-2030-for-the-who-global-action-plan-for-the-prevention-and-control-of-ncds-2023-2030
https://www.who.int/publications/m/item/implementation-roadmap-2023-2030-for-the-who-global-action-plan-for-the-prevention-and-control-of-ncds-2023-2030
https://doi.org/10.1016/j.cofs.2020.12.009
https://doi.org/10.1177/0379572120953047
https://doi.org/10.1016/j.fct.2011.06.010
https://doi.org/10.1016/j.tifs.2018.04.004
https://doi.org/10.1016/j.foodres.2018.09.021
https://doi.org/10.1016/j.fct.2010.05.049
https://doi.org/10.1201/9780429083525
https://doi.org/10.1201/9780429083525
https://doi.org/10.1016/j.tifs.2019.07.028
https://doi.org/10.1016/j.tifs.2019.07.028
https://doi.org/10.1016/j.fct.2012.11.056
https://doi.org/10.3390/nu9121355
https://doi.org/10.3389/fnut.2021.694370
https://doi.org/10.3389/fnut.2021.694370
https://doi.org/10.1016/j.fct.2012.01.013
https://doi.org/10.1017/S0007114521004773
https://doi.org/10.1017/S0007114521004773
https://doi.org/10.1007/s00394-021-02495-2
https://doi.org/10.1016/j.fct.2018.06.063
https://doi.org/10.1016/j.fct.2018.06.063
https://doi.org/10.1016/j.fct.2024.114764
https://doi.org/10.1016/j.fct.2024.114764
https://doi.org/10.1016/j.fct.2007.10.015
https://doi.org/10.3390/foods11091281
https://doi.org/10.2903/j.efsa.2010.1673
https://doi.org/10.1016/j.foodres.2020.110073
https://doi.org/10.1016/j.foodres.2020.110073
https://www.who.int/news-room/articles-detail/call-for-experts-for-joint-fao-who-expert-consultation-on-the-risks-and-benefits-of-fish-consumption
https://www.who.int/news-room/articles-detail/call-for-experts-for-joint-fao-who-expert-consultation-on-the-risks-and-benefits-of-fish-consumption
https://www.who.int/news-room/articles-detail/call-for-experts-for-joint-fao-who-expert-consultation-on-the-risks-and-benefits-of-fish-consumption
https://doi.org/10.1111/risa.12769
https://doi.org/10.1111/risa.12769
https://holifoodproject.eu/
https://doi.org/10.9734/ejnfs/2015/12285
https://doi.org/10.29328/journal.afns.1001039
https://doi.org/10.1080/10408398.2021.1915240
https://doi.org/10.3389/fnut.2024.1290680
https://doi.org/10.3389/fnut.2022.951369
https://doi.org/10.1080/10408398.2016.1141165
http://www.fao.org/publications
https://doi.org/10.1016/j.foodres.2023.112939
https://doi.org/10.2903/sp.efsa.2023.EN-8203
https://doi.org/10.1080/13669877.2023.2197615
https://doi.org/10.2903/j.efsa.2021.e190201
https://doi.org/10.1186/s12889-022-13756-y
https://data.europa.eu/doi/10.2777/069319
https://doi.org/10.1016/j.ancene.2023.100381
https://doi.org/10.1136/bmj.m2322
https://doi.org/10.1016/j.foodpol.2018.12.005

Matteu Monteiro et al.

45. Willett W, Rockstrém J, Loken B, springmann M, Lang T, Vermeulen S, et al. Food
in the Anthropocene: the EAT-lancet commission on healthy diets from sustainable
food systems. Lancet. (2019) 393:447-492. doi: 10.1016/S0140-6736(18)31788-4

46. Cucurachi S, Scherer L, Guinée ], Tukker A. Life cycle assessment of food systems.
US: One Earth, Cell Press (2019).

47.McLaren S., Berardy A., Henderson A., Holden N., Huppertz T., Jolliet O., et al.
(2021). “Integration of environment and nutrition in life cycle assessment of food items:

Frontiers in Nutrition

10.3389/fnut.2024.1458531

Opportunities and challenges” Rome. Available at: www.fao.org/ (Accessed December
10, 2023).
48. WHO. The diet impact assessment model: A tool for analyzing the health,

environmental and affordability implications of dietary change. Copenhagen: WHO
Regional Office for Europe; 2023. Licence: CC BY-NC-SA 3.0 IGO. (2023).

49. EFSA Scientific Committee. (2024). Guidance on risk-benefit assessment of foods.
EFSA J. 22. doi: 10.2903/j.efsa.2024.8875

frontiersin.org

09


https://doi.org/10.3389/fnut.2024.1458531
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1016/S0140-6736(18)31788-4
http://www.fao.org/
https://doi.org/10.2903/j.efsa.2024.8875

Matteu Monteiro et al. 10.3389/fnut.2024.1458531

Appendix

List of organizations contributing to the workshop.

Organization Number of participants

ANSES—French Agency for Food, Environmental and Occupational Health & Safety 1
ASAE—Portuguese Economic and Food Safety Authority 1
BfR—German Federal Institute for Risk Assessment 7
DTU—Technical University of Denmark* 7
EC—European Commission (DG SANTE) 1
EFET—Hellenic Food Authority 2
EFSA—European Food Safety Authority 1
FAO—Food and Agricultural Organization of the United Nations 2
FCNAUP—Faculty of Nutrition and Food Sciences from University of Porto 2
FVST—Danish Veterinary and Food Administration 1
Hungarian Ministry of Agriculture 1
INRAE—French National Research Institute for Agriculture, Food and 1
Environment*

NVWA—Netherlands Food and Consumer Product Safety Authority 1
Norwegian Food Safety Authority 1
SLV—Swedish Food Agency 2
The Dutch Ministry of Health, Welfare and Sport 1
UVMB—University of Veterinary Medicine Budapest* 1
UNEW-—Newcastle University* 2
WHO—World Health Organization 2
*Workshop organizers and/or HOLiFOOD partners

Frontiers in Nutrition 10 frontiersin.org


https://doi.org/10.3389/fnut.2024.1458531
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

	Risk–benefit assessment of foods and its role to inform policy decisions: outcome of an international workshop
	1 Introduction
	2 Methods
	2.1 Workshop structure
	2.2 Pre-workshop and in-workshop surveys
	2.3 Break-out groups and plenary discussions

	3 Results
	3.1 Challenges of using RBAs to inform food-related policy decisions
	3.2 Opportunities and needs concerning RBAs
	3.3 Communicating RBAs

	4 Discussion
	5 Conclusion

	 References

