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Diseases related to unhealthy diets were respon-
sible for 11million deaths worldwide in 2017.!
Non-communicable diseases, such as type 2
diabetes, cardiovascular diseases and cancer,
are responsible for 80% of the disease burden
in European Union countries. They are the
leading cause of avoidable premature deaths
and have become a major burden for health
systems.' ? Dietary factors have long been
recognised as one of the leading risk factors of
these chronic diseases'™ and key policy levers
for public health as they represent modifiable
determinants that could be addressed through
primary prevention interventions.” This is why
worldwide governmentled strategies and poli-
cies have introduced interventions aiming at
improving diets in the population. Among the
different possible interventions, frontofpack
nutrition labels (FoPNLs) have received growing
attention of public health authorities by deliv-
ering simple at-a-glance nutritional information
allowing consumers to easily compare nutri-
tional quality across food products.

The Nutri-Score is a summary-graded
colour-coded FoPNL aiming to inform
consumers, in a simple and understandable
way, about the overall nutritional value of
food products. That way it helps them make
better-informed and healthier choices at the
point of purchase. It also encourages manu-
facturers to improve the nutritional quality
of their products.” It uses a five-colour scale
(from dark green to dark orange) associated
with letters, from A (the best) to E (the worst).

Scientists, health professionals, learned soci-
eties, expert committees and public health
authorities consider that the Nutri-Score relies
on very strong scientific evidence, both in how
the score is developed and in the demonstration
of its effectiveness and usefulness in terms of

.2 Malek Batal®

SUMMARY BOX

= Many scientists and health professionals consider
that scientific evidence that supports front-of-pack
nutrition labelling, such as ‘Nutri-Score’, becomes
mandatory in Europe to help consumers make
healthier choices at the point of purchase.

= Politicians and political parties, food manufacturers
and some agricultural sectors are opposed to nu-
trition labelling such as ‘Nutri-Score’ as they claim
that scientific studies insufficiently support making
it into a policy.

= The findings of 83% of studies published in peer-
reviewed journals support nutrition labelling such as
‘Nutri-Score’.

= The probability for an article to show results that are
not favourable to nutrition labelling such as ‘Nutri-
Score’ is 21 times higher if the authors declare a
conflict of interest or if the study is funded by the
food industry.

public health.”® Given the evidence these experts
consider that Nutri-Score should become manda-
tory in Europe. On the other hand, Nutri-Score
is the subject of much criticism and numerous
attacks by food manufacturers and some agri-
cultural sectors. Some of this criticism is also
relayed by politicians and political parties. These
detractors claim that scientific studies are insuf-
ficient to support the use of Nutri-Score. Since
this nutrition labelling was first used in 2014,
numerous scientific studies have been published
in peerreviewed scientific journals investigating
the validity of its underlying nutrient profile
model and graphic design. A review of the litera-
ture (see online supplemental appendix) found
a total of 149 scientific articles on Nutri-Score
(or its initial version, the five-colour FoPNL or
5C label) have been published in peerreviewed
journals between January 2013 and September
2022.
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Of these, 15 articles focused on the description of some
food characteristics and/or evaluation of its implemen-
tation, including the evolution of its adoption by the
food manufacturers and the role of industry lobbying.
Of the 134 articles (110 original articles and 24 general
reviews) investigating the effectiveness of the Nutri-
Score using various criteria (validation of the underlying
nutrient profile model or graphic design), 111 (83%)
have conclusions favourable to the Nutri-Score. These
articles, for example, demonstrated the relevance of the
underlying algorithm,” a better performance than other
existing nutrition labels in terms of perception/attrac-
tiveness,” an impact on food selection and on the nutri-
tional quality of food purchases.’

Only 23 of the 134 articles (17%) on the effectiveness
of the labelling model had results not favourable to the
Nutri-Score. These 23 articles did not demonstrate its
effectiveness, or showed less favourable effects than other
labels,'’ or suggested that its algorithm be improved."!

Of the 111 studies considered favourable to the
Nutri-Score, only 2 included declarations of a conflict
of interest or indicated that the authors had received
funding from the food industry (1.8%). Conversely, 9 of
the 23 studies presenting results which are not favourable
(39.1%) included a conflict of interest by the authors
or that the study had received funding from the food
industry. Among these nine studies, six''™'® are narrative
reviews or papers not presenting any original research.
These especially aim to sow doubts about the validity of
the algorithm underlying the computation of Nutri-Score
and/or on those demonstrating its efficiency in terms of
objective understanding, food choice and impact on the
nutritional quality of food purchases.

This can be seen, for example, in two recently narra-
tive reviews funded by the food industry that resulted in
negative findings on Nutri-Score, questioning the posi-
tive conclusions of the authors of the original scientific
works."? '* Three private structures were involved in the
funding (or conflicts of interest of authors) of studies
not favourable to Nutri-Score: the Dutch Dairy Associ-
ation, Federalimentare (the Italian Federation of the
Food Industry) and the Italian Nutrition Foundation
(supported by 18 Italian food manufacturers). The
impact of such private support to research specifically
aims to prevent Nutri-Score from being adopted in 2023
as the single mandatory FOPNL in Europe as part of the
Farm to Fork Strategy of the European Commission.

The probability for an article to show results that are
not favourable to nutrition labelling such as ‘Nutri-
Score’ is 21 times higher if the authors declared a
conflict of interest or if the study was funded by the food
industry. This finding of unfavorable results to Nutri-
score in papers declaring aconflict of interest or that are
funded by the food industry persists and is seven times
higher even if all studies where the academic research
team that developed Nutri-Score (without any conflict
of interest) are excluded (38articles published by the
academic research team and 35 articles publishedin

collaboration between the team and other academic
research teams).

These results about the role of financial conflicts of
interest on the results of studies on Nutri-Score confirm
the links between funding for studies and their results,
the so-called funding bias, already described in several
publications.'? "2 A study® analysing articles published
in 2018 in 10 nutrition and dietetics journals found that
more than half (55%) of the articles for which the food
industry provided funding had results aligned to the
interests of the food industry, compared with only 9.7%
of the articles published without food industry support.

This review shows thatindustry-funded research focuses
on narrative reviews aimed at casting doubt on the rele-
vance of findings of previous scientific papers whose
results are favourable to Nutri-Score. Taking into account
conflicts of interest and industrial funding appears to be
an important indicator when assessing the relevance and
the performance of a public health tool such as FoPNL
Nutri-Score. Such focus on funding sources and conflicts
of interest can help shed light on the various strategies
used by the food production and processing industry and
other economic actors to discredit tools or policies that
are deemed a threat to the economic interests of these
actors.”” The food industry is only one of many private
sector groups trying to influence policy and practice.

Addressing this issue requires on the one hand strong
government support for independent scientific research.
On the other hand, policymakers need to be made aware
and held accountable if and when conflicts of interest
arise in decision-making processes.

Accountability can be promoted by academia and civil
society through research, publications and debates of
these issues in the public domain including in scientific
journals. Scientific journals also play a key role in guar-
anteeing that conflicts of interests are disclosed. Finally,
it is important to guarantee maximum transparency
on funding from private sources so that certain private
sector interests do not take precedence over science.
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Annex : methodology for the review presented in the commentary

We identified all studies performed on Nutri-Score (and its initial version, the 5-colours FOPNL or 5C
label) published between January 1st 2014 and September 30th 2022 by a systematic search in
PUBMED, using the keywords « Nutri-Score », « 5-C label », « 5-C label + Front-of-pack nutrition

labels » and « Nutri-Score + Front-of-pack nutrition labels ».

The articles were then classified by two independent scientific readers into:

1) original articles (including articles presenting specific results about the characteristics and

performances of the Nutri-Score assessed alone or in comparison to other nutrition labels);

2) general reviews (systematic reviews, narrative reviews, conceptual articles and papers about the

context of the Nutri-Score roll out).

The determination of the existence of conflicts of interest was based on the informations given by
the authors within the publications in both the Conflict of Interest section and the Funding section.
This include declaration about if some of the authors were salaried employees or received grants,
contracts and honoraria from private entities with an interest in the topic and/or if some served
directlty as consultant for the specific study and/or if they received financial support for conducting
the literature search and writing the manuscript and/or if some were members (even non-paid) of
working group, institutes or organization supported by food companies and/or if the authors

declared that the research received fundinds from private entities

Articles were classified as ‘supporting’ if the authors reported positive findings regarding the
validation of the nutrient profile model (alignment with dietary recommendations, associations with
dietary intakes, nutritional status or health events in the expected direction) or validation of the
graphical design (favourable perception, objective understanding, effects on purchasing intention or

purchases in the expected direction).

Articles were classified as ‘non-supportive’ if they reported non-significant associations or results in
the opposite direction as expected. For reviews, articles were classified as ‘supporting’ if they overall

concluded in favour of the Nutri-Score, and ‘non-supportive’ otherwise.
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Appendix to support the publication text

The table presenting the 134 articles (titles, 1st author, review and references). It also presents the classification made on the conclusions of
the articles in favorable (F, n=111) and unfavorable (U, n=23) but also the information on the COI or not and of interest/private funding (with
the description of COIl) (2 F/111 and 9 U/23). Finally, it presents the articles published by EREN researchers alone (n= 38, row with O in the
column entitled articles published by scientidts of EREN only) or within the framework of publications in cooperation with other researchers
(n=35, row with O in the column entitled articles that associate scientists of EREN and scientists from other teams).

Articles Articles Articles with COI of authors and/or ptivate | Articles Articles that
favorable to | unfavorable fundings (declared in the paper) published associate
Nutri-Score | to Nutri-Score by scientidts | scientists of
of EREN EREN and
(only) scientists
from other
teams
1 Introducing the Front-Of-Pack Acceptance Model: the role u

of usefulness and ease of use in European consumers'
acceptance of Front-Of-Pack Labels.

Mazzu MF et al

Int J Food Sci Nutr. 2022 May;73(3):378-395

2 Association between the nutrient profile system F
underpinning the Nutri-Score front-of-pack nutrition label
and mortality in the SUN Project : a prospective cohort
study

Gomez-Donoso C et al

Clin Nutr. 2021 Mar;40(3):1085-1094.

3 Front-of-package food labels : A narrative review u
Temple NJ.

Appetite. 2020 Jan 1 ;144:104485. doi :
10.1016/j.appet.2019.104485. Epub 2019 Oct 9
4 Food consumption based on the nutrient profile system F
underlying the Nutri-Score and renal function in older
adults.
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Montero-Salazar H et al
Clin Nutr. 2022 Jul;41(7):1541-1548.

Associations Between the Modified Food Standard Agency
Nutrient Profiling System Dietary Index and Cardiovascular
Risk Factors in an Elderly Population

Khoury N et al

Front. Nutr., 14 July 2022
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The Nutri-Score nutrition label : a public health tool based
on rigorous scientific evidence aiming to improve the
nutritional status of the population

Nutri-Score labeling has improved a lot
Rodriguez Artalejo F et al

Nutr Hosp. 2022 Dec 20;39(6):1203-1204.
doi: 10.20960/nh.04503

Five-color Nutri-Score labeling and mortality risk in a
nationwide, population-based cohort in Spain : the Study
on Nutrition and Cardiovascular Risk in Spain (ENRICA)
Donat-Vargas C et al
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Am J Clin Nutr. 2021 May 8;113(5):1301-1311
9 Objective understanding of Nutri-Score Front-Of-Package 0
nutrition label according to individual characteristics of
subjects : Comparisons with other format labels
Egnell M et al
PloS one 13, no 8, 2018 : e0202095
10 Comparison of appropriateness of Nutri-Score and other
front-of-pack nutrition labels across a group of Moroccan
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