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Physio-pathological mecanisms |

Human health

Inflammation, Oxidation, Dysbiosis,

Endocrine and metabolic  disturbances, J 'Q< 6\‘%
Genetics/epigenetics O\

Chronic diseases (cardiovascular, diabetes,
obesity, hypertension, cancers), Cognition,
Mental, Respiratory, and Reproductive
health, Mortality, Multimorbidity, I1BD, Covid-

19, Quality of life, Microbiota health NUTRI-SCORE T [anger ®
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Individual- and society-level policies, Food

Determinants of Dietary exposures
nutritional behaviours and physical activity
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Socio-demographic, ~ Economic  (social Nutritional ~and  non-nutritional  exposures

> Public health policies and tools

Planetary health

labeling, Recommendations, Pricing policies,
inequalities), - Psychological, ~ Geographic, (contaminants linked to production methods Advertising regulation, Urban policies, Digital
Genetic, Cultural, Health information and [pesticides], the environment, food processing, tools and applications
literacy packaging, food additives...), Nutrition-related ) )
behaviours, Dietary patterns, Physical activity, 2 o 2 Lk
Dietary exposome, Alcohol, Dietary supplements, Sustainability, One Health, Environmental
Nutritional status... impact, Biodiversity
3
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(3 haa%w . General population (primary prevention), Patients (secondary/tertiary prevention), Disadvantaged populations, Adolescents -> Seniors, Students, Pregnant women, Vegetarians...

Methodological approaches

Etiological epidemiology, Real-life interventions anchored in the Seine Saint Denis territory, Digital interventions, Surveillance, Modeling, Biomarkers, Trajectories, Interdisciplinarity, Innovative
digital tools for measuring nutritional exposure, Participatory research




Diet in the life course

On average, in a lifetime, in France:

30 tons
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Estimates based on representative national food consumption surveys in France, Esteban Santé Publique France 2015; INCA3 ANSES 2015



Complexity of nutritional exposure -> limits of traditional methods and tools for data collection

CARBS PROTEINS

= High level of detail to accurately characterize nutritional exposures

* Prospective studies

= Very large samples

= Need to control for many potential confounders -> extensive information to be collected

!

Complexity, costs, logistics with traditional data collection tools ++++++
(postal mailings, data entry, verifications, correspondence with participants, cohort retention, etc,)
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y NV NutriNet-Santé: a unique infrastructure for interdisciplinary nutrition research

Launching May 11th 2009 in France: 1st web-cohort of this size worldwide
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W ETUDE

W \v NutriNet-Santé: a unique infrastructure for interdisciplinary nutrition research

A EEJ?EE)
| Launched in 2009 in France, 1st web-cohort of this size worldwide
So far: »183,000 participants aged 15+ / recruitment still ongoing

o Very detailed assessment of dietary exposures and emerging nutritional behaviours

v' 3 validated repeated 24h dietary records every 6 months, incl. >3500 generic food items + commercial names/brands of industrial products
v’ Numerous complementary online questionnaires = characterization of the “exposome” of participants
Food packaging, cooking practices, mode of production, physical activity, tobacco, drugs, environmental, domestic, professional exposures...

o Biobank n=20,000 (fasting serum, plasma, buffy-coat, urine) + stool collection ongoing for n=10 000 (NutriGut -> microbiota)

o Health events: validation by medical committee + linked to National health insurance and mortality databases (SNIIRAM, CépiDC -> SNDS)

>
2009 Ongoing, already >15-year follow-up and 202%..

>6400 incident cancers, 4900 cardiovascular diseases, 4800 deaths

O Academic collaborations welcome

O Multidisciplinary & participatory research
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Participeri NutriNet-Santé c'est étre |
acteurde la recherche pour
ameéliorer la santé de tous !

O International expansion (Belgium + partners for know-how transfer to Canada, Brazil)
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www.etude-nutrinet-sante.fr / https://info.etude-nutrinet-sante.fr/ Pl : M Touvier



http://www.etude-nutrinet-sante.fr/
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Accueil L'étude NutriNet-Santé Actualités Publications FAQ

Connexion

Pour accéder a votre espace personnel et remplir vos questionnaires, cliquez sur «

Interface accessible on computers, tablets, and smartphones

www.etude-nutrinet-sante.fr



http://www.etude-nutrinet-sante.fr/

wgu;? V Annual set of questionnaires + flexibility to add new questionnaires at any time
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= Baseline set: A {fzﬁﬂ % " r
Socio-demographic and lifestyle questionnaire 15 mn 0GOS
Dietary questionnaire (3 24-hour records: 2 weekdays + I weekend day) 25mnx3 / —~TT Y 7( \'/ /i) /L /\
Physical activity questionnaire (IPAQ 7 days) 10 mn —— @l@ &
Anthropometric questionnaire 10 mn . [ ‘J )¥
Health questionnaire 15 mn A\ ‘

= Baseline set repeated every year / twice a year for dietary, health and weight status questionnaires

= Maximum 1 additional questionnaire per month, less than 20 minutes: consumption of organic products, dietary supplements,
nutritional knowledge, tastes and aversions, sun exposure, occupational exposure, food packaging, memory and mood, use of
apps, food waste, etc.-> list and PDF: /if{ps,//info.etude-nutrinet-sante.fr/siteinfo/Ancillary protocols on sub-cohorts

= Monitoring of health events: validation by physicians based on medical records + link to health insurance databases and the
mortality register

= Regular publication of cohort results (summaries in French: /i//ps;/etude-nutrinet-sante. fr/link/zone/43-PublicationsFress
coverage) and media coverage (https;//etude-nutrinet-sante.fr/link/zone/42-Dans’20les’%20m% C3%A%dias)



(‘” ~ NutriNet-Santé : Online interactive dietary records
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J Saisir ici le nom de I'aliment i rechercher

‘ casso| ‘ Rechercher O

Portion pour I'aliment « » du déjeuner

Choisissez la portien (cliguez sur une photo ou sélectionnez une lettre)

Food item?

4 Aliments ont été trouvés. /

o cassolette de noix de Saint-Jacques aux poireaux

Portion size?

@ cassolette de poisson ou fruits de mer (160g) (320g) (480g)
o cassoulet I
@ SUCre roux, cassonade Sélectionnezlaportion: O A OB ©OC OD OE OF OG
Sélectionnez le nombre de portions : Choisissez v
Vv
Industrial product? @ rF----------m-mmmm - )

->Brand? Additive content?

Cet aliment (ou boisson) provient-il ; Code 3021690101232

@® du commerce Additives e451

_ de la restauration (collective, traditionnelle, traiteur)

open J
MINTEL gnpd

‘ Selectionnez la marque

| Selectionnez la marque
D'aucy
Delpeyrat

1 Margue distributeur \ OI' scan Of

facts

Code 3261055930422

Additives e250, e316, e407a,
e450, e451, e452,
e509

Iarque distributeur 1er prix

produit bio barCOde

Raynal et Roquelaure | _pMIles o o o o Lo - >
William Saurin
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() d'une préparation maison cuisinée par vous ou un tiers : é
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WETU;E‘*V Methodological work in e-epidemiology: pre-testing of the NutriNet-Santé cohort
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Web questionnaires

Traditional method

Sociodemographic

Self-administered paper questionnaire

(1 24-hour record)

Health Self-administered paper questionnaire
Anthropometric Self-administered paper questionnaire
Physical Interview by a dietitian

Diet Interview with a dietitian

(1 reminder over 24 hours)

= High concordance between the two methods (assessed by ICC and Kappa)

= Numerous errors avoided in the online version (data entry errors, missing values, outliers) thanks to built-in
checks, elimination of the data entry step and reduction of social desirability bias

= Web version: user-friendly and highly appreciated (92-94% of participants preferred web questionnaires to paper

questionnaires), simplified logistics, reduced costs.

Towier M et al. Bur J Epidenial. 2010 Tawier Met al. B-JNutr: 2011 Vergnaud ACet al. Int J Riblic Fealth 2011
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= Protein, potassium and sodium intake compared to urinary biomarkers over 24 hours (n=199 adults)
(Lassale et al, B JNitr: 2015)

= Fish, fruit and vegetable consumption and micronutrient intake compared to plasma biomarker
concentrations; B-carotene, vitamin C and n-3 polyunsaturated fatty acids (n=198 adults) (lasssleefal /
Acad Nitr et 2006)
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aimog * Biobank and clinical examination & _
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= 2011-2014: Clinical examination + biobanking: n=20,000
o Blood pressure

Anthropometric measurements

Grip test

Body composition

Fasting serum, plasma, buffy-coat, urine

O
O
O
O

= 2020-2022: n=26,000 dry blood spot




I < NutriNet-Santé: a unique infrastructure for interdisciplinary nutrition research
XEEEE‘EJ‘ (n=183,000 ; 2009-ongoing)

www.etude-nutrinet-sante.fr / Pl: Dr Mathilde Touvier

NUTRI-SCORE il

Food labeling, Food palicy : Organic food, pesticides Psychdlagical and
Food formulation Environemrental inpact geographical determrinants
Food packaging Sustainability built environnent, geolocation

e
=

Sugar, glycaerric index Cancer, cardiometabolic Nutrition Grcadian nutritional ici Connected sensors for
and associated exposures  health..and ather pathologies  and inmunity rhythms researchin nutrition
(mental and respiratory health, on student’s diet and physical activity
IB) etc)


http://www.etude-nutrinet-sante.fr/

Front-of-Pack Labeling as a Public Health Tool: The Nutri-Score Example
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Which food has the best nutritional quality?

Informacin nuricional/Valores nulsicionais Gemkidede wedingswaarde!

\l‘alews m&mﬂsmmﬁnmneﬂwﬂ nustricionali med
Mwmrwewf

Emme.va-wei Eneifio

Grasas,/ Lipidos,

| de bas cuales,
etz lmmsynsnluuw
mmnnmﬂwg}h mr\ff;n" . et
o n.armsdr
Glucidos!

Hotenhymte/Carboldriti

Cuales, MICATeS/ 005 Guals Byikares/wannan sk,
fm'fmwam Zuchesydicul zecsher

SolSal Zout/Sesaiz/Sale

Pour 1/3
depizzal123g)

~ #95 k| 408 kJ
Energie | 143 keal| 263 el

dontacidesgras| 344 459

Glucides 249 a2y
dont sucres 424 524

Fibres 179 119

% AR*

pour 123

13%

: EE 959 14%
Matiéres grasses L s
42%

&%
Prowines | 4 | 134 L
%

Sol 144 174

opo maﬂb‘lyml!mmm

VIRSI PLEEA 1

TRATTORIA

BANCHE

moyannes |

E;-n!g_la

| _Eﬁur 1

1367k 3/ 386

Hatidres grasses log
- dont acides gras saturds|  8.9p
Glucides
ey donlt sucres
Protdines Args

Sl

By

/7 — - o
F] \ Pour | Pourl/éde | %AR*
"{."‘ B ST ¢ m 100g | pizza(tidgl | pour 143g
o - f 970 kJ
'é = c DITI0 Energie | 231 keal :}?ﬁcckill 174
! ‘A_‘ Matiéres. 10,19 14,59 2y
L7, dont, :
i ] / N P, 419 5,99 30w
- . Glucides 25,49 3639 4%
" . dont sucres L1g 5,89 6%
{[[coneRTE) . . alimentaires| 1,7 24g
o b Sel 139 1,99 3w

PIZZA CI.III'E SUR PIERRE

Energie 1034 k1/247 koal
Matiéres grasses 106¢g
dont acides gras saturés 5,6 g
Glucides 25,5 g
dont sucres
Protéines




Which food has the best nutritional quality?
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Nutri-Score algorithm

Nutrients /100g m

Energy (KJ)
Sugar(g)
Saturated fat (g)
Salt (g)

0-10
0-15
0-10
0-20

Fruits, vegetables, pulses (%)

Fibers (g)

DATA AVAILABLE ON PACKAGING

Proteins (g)**

T— Points

0-5

0-5
0-7

** 0-2 for red meat

For beverages with intense sweeteners, + 4 negative points

* updated in 2023, International Scientific Committee

https://www.santepubliquefrance.fr/determinants-de-sante/nutrition-et-activite-physique/articles/nutri-score

Points N
0-55 points

Points P
0-17 points

v

FINAL SCORE

&

Better nutritional quality Lower nutritional quality

NUTRI-SCORE NUTRI-SCORE

Qo BB~ @ EQ



Nutri-Score helps consumers quickly identify the overall nutritional quality of foods at the point of purchase

Foods from different categories but intended for the same use, e.g. eaten for breakfast: bread, rusks, breakfast cereals, biscuits, pastries, etc.
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Cr=SS Nutri-Score : a science-based public health tool
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France
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Nutri-Score and chronic diseases

- SU.VI.MAX cohort
n=6,435, 13 years of follow-up

- NutriNet-Santé cohort
n= 46,864, 6 years of follow-up

- SUN cohort
n=20,053, 10.9 years of follow-up

- ENRICA cohort
n=2,054, 9 years of follow-up

- EPIC cohort (10 European countries)
n=501,594, 17 years of follow-up

https://nutriscore.blog/2022/09/23/bibliography-references/
https://nutriscore-europe.com/wp-content/uploads/2023/01/NS_rapport-EU-V10_230202.pdf

+ cancers
+ cardiovascular diseases

+ obesity (in men) + weight gain (in both sexes)
+ metabolic syndrome

+ cardiovascular diseases
+ breast cancer
+ asthma

+ overall mortality
+ cancer mortality

+ overall mortality

+ all-site cancers

+ colorectal cancers, upper aerodigestive tract cancers,
stomach, lung (for men), and liver and breast
(postmenopausal) for women

+ total mortality and mortality from cancer, diseases of

the circulatory, respiratory, and digestive systems

+ Crohn's disease

i s of Mo page 1649 PR

Prospective association between cancer risk and an Individual dietary index
based on the British Food Standards Agency Nutrient Profiling System

Nutrient Profile of Foods Consumed with the
Use of the Food Age v
Nutrient Profiling System Is Associated with
Metabolic Syndrome in the SUpplémentation en
v i et Miné AntioX Cohort™*

Preventive
Cardiology @

Prospective association between a dietary
quality index based on a nutrient profiling
isk

Original Research Communications s

i martality risk in a nationwide,
: the Study on Nutrition and

PLOS meocne

Nutritional quality of food as represented by
the FSAm-NPS nutrient profiling system
underlying the Nutri-Score label and cancer
risk in Europe: Results from the EPIC
prospective cohort study

Wtarve Desehasas' . g Hurbressls”, Nt Murphy”, Chasdsl Aska

" B S’ 3
leEﬁi.l:k(
B v Association between nutritional profiles of foods underlying

Mutri-Seare front-of-pack labels and mortality: EPIC cohort study
in 10 European countries
el hasai




Impact of Nutri-Score on the nutritional quality of the shopping basket (in real-life settings)

In-stare experiment
691 participants; 5 logos tested

Reld trial in actual supermarkets

60 supermarkets, 4 regionsin France
Data collected purchase receipts (1,748,000 products)

nutritional quality of the shopping cart

- | i Houschdlds e
ion <€2[In/|mth e 1C1, ONTESTELE NOTRIScote | . ~oee

Nuri-Score a +9.3% +9.4%
Health Star J—

Mutiple Traffic
BE VI +36% £21%

AR s 2% +2.2%
No Label 02% 02%

+48% +3.6%

—> Nutri-Score is the logo associated with the best overall nutritional quality of the shapping basket (+4.5% to 9.4%)
=> Nutri-Score has the greatest inpact among lower-income consumers

Randomised controlled trial in an experimental online supermarket L ST
testing the effects of front-of-pack nutrition labelling on food . L . e mm— ™
urchasing intentions in a low-income population 3 Nutritional and economic impact of five ffects of front-of-pack labels on the nutritional quaity e
p pop alternative frlont_-gf-pack nutritional labels: T Of upermarket food purchases: svidencs from a large scale
Manon Egnell T, Isabelle Boutron 2, Sandrine Péneau ', Pauline Ducrot *, Mathilde Touvier ', Pilar Galan ', Camille experimental evidence 'l_ randomized controlled trial

Pierre Dubois '+ Pauko Albuquergue 2 . Qlivier Allais® - Cofine Bonnet” - Patrice Bertail® - Pierre Combris® -

Buscail ', Raphaél Porcher 2, Philippe Ravaud 2, Serge Hercberg 1.4 Emmanuelle Kesse-Guyot 1, Chantal Julia 1.4 Paolo Crosetto®, Anne Lacroix, Laurent Muller Saach Lahlou® - Natalie Klqa\'vwnﬁ'mx‘-vmzdudm’

Correspondence to Dr Manon Egnell; m.egnell(@eren.smbh.univ-paris13.fr and Bernard Rullieux



A @// OECD

OECD recently published projection figures for the period 2023-2030:

- 2Mcases of NCDs avoided in Erope thanks to the Nutri-Score.

- Significant reduction in healthcare expenditure of -0.05%/year
attributable to the Nutri-Score

- Acconpanied by an inproverment in productivity at work due to the
reduction in cases of NCDs: 10.6 full-tinme equivalents per- 100,000
individuals / year less absenteeism

OBD Haalthy Fating and Active Lifestyles Best Practices in Rublic Health (OBCD 2022). doi:10.1787/40f65568-en
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thebmj

PLOS MEDICINE

THE LANCET Regional Health
Europe

The Nutri-Score: A Science-Basedj
Front-of-Pack Nutrition Label -

Helping consumers make healthier food choices

International Agency for Research on Cancer

(5@ World Health

# Organization

IARC Evidence Summary Brief No. 2

Association between nutritional profiles of foods underlying Nutri-Score front-of-pack
labels and mortality: EPIC cohort study in 10 European countries. Deschasaux M,

Huybrechts |, Julia C, Hercberg S, ...Gunter MJ, Touvier M. BMJ. 2020 Sep 16;370:m3173. doi:

10.1136/bmj.m3173. PMID: 32938660

Nutritional quality of food as represented by the FSAmM-NPS nutrient profiling system
underlying the Nutri-Score label and cancer risk in Europe: Results from the EPIC
prospective cohort study. Deschasaux M, Huybrechts |, ...Gunter MJ, Touvier M. PLoS Med.
2018 Sep 18;15(9):€1002651. doi: 10.1371/journal.pmed.1002651. eCollection 2018 Sep. PMID:
30226842

Nutritional quality of diet characterized by the Nutri-Score profiling system and
cardiovascular disease risk: a prospective study in 7 European countries.
Deschasaux-Tanguy M, ,,, Touvier M. Lancet Reg Health Eur. 2024 Sep 10;46:101006. doi:
10.1016/j.lanepe.2024.101006

Strong support from the international scientific community and learned societies

News and Views

The Nutri-Score nutrition label

A public health tool based on rigorous scientific evidence
aiming to improve the nutritional status of the population

Serge Hercberg'®, Mathilde Touvier', Jordi Salas-Salvado?, on behalf of the Group of
European scientists supporting the implementation of Nutri-Score in Europe®

1034 professionnels de santé et scientifiques se
mobilisent en France pour défendre Nutri-Score
face aux nouvelles attaques des lobbys
économiques et politiques

Depuis plusieurs semaines on assiste & une violente offensive anti Nutri-Score
menée en France par les secteurs des fromages et des charcuteries qui se disent
«pénalisés» par la notation de leurs produits. C'est le projet de la Commission
Européenne de proposer fin 2022 un logo nutritionnel obligatoire pour 'Europe qui

mobilise ces secteurs agricoles de grandes multinationales qui font de la résistance

The Nutri-Score nutrition label : justifications,
scientific basis, user guide, benefits, limitations,
deployment and update

SOMMAIRE
Introduction

1. Public health arguments justifying the implementation of the Nutri-Score
1.1. The burden of major public health issues related to nutrition
1.2. The importance of providing consumers with understandable information about
the nutritional quality of foods to combat nutrition-related chronic diseases

2. How the Nutri-Score is calculated: a calculation algorithm based on solid scientific

foundations

https://nutriscore.blog



@ESCCRE Nutri-Score: a public health tool understood and widely acclaimed by the public
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Pour rendre obligatoire 'affichage du Nutri-Score sur

les emballages des aliments en France

My Research in 180 Bricks" workshop, Cité des Sciences et de l'lndustrie, M. Touvier,
A petition on the French National Assembly January 2023 (children aged 7-10) In partnership with Sorbonne Paris Nord University

website calling for mandatory Nutri-Score
labeling on all products has already
gathered more than 45,000 signatures.



AMBITIONS FLEURY MICHON
2/3 de nos produits du guotidien seront A ou B en 2022
volontaire du Nutri-Score s'inscrit da srolongement de nos engagements nutritionnels |

dengagements PHINS 2009-2012 & 2015). Au-del du devair d'information, e Nutri-Store
= nutritinnnel. Cest pourquol nous poursuivons nos travaux d'optimisation de recettes. Certa

lle interne depuis
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“Intermarché (distributor) announced in September 2019
that 900 foods from its own brands would be reformulated
to display a Nutriscore A, B or C + a removal of the
additives they contained ...”

“Reduction of the salt content of 200 canned foods.
Reduction of saturated fatty acids in salads (up to 33%)
and salt (up to 50%).”

SITUATION EN 2017

Répartition de nos produits selon leur Nutri-Score :

Paree que e ploisic
o entitrement sa i
place dans fguilre
alimentaire, nous g
conserverons une
part de produits

I.I@ @ natés O ou £,
61%

OBJECTIFS POUR 2022

En revanche, sur fes
produits pouvant

Source: Fleury-Michon

e lobby agroalimentaire italien n'a
Lde cesse d'attaquer le Nutri-Score,

promu par 'UFC-Que Choisir a l'éche-
lon européen. Cet étiquetage nutritionnel
simplifié (échelle de A a E) est pourtant
plébiscité par les consommateurs pour sa
lisibilité. En outre, il contribue a lamélio-
ration des recettes: une nouvelle étude de
notre association souligne qu'il a un effet
incitatif sur les fabricants. Et contraire-
ment aux affirmations de certains, il ne
stigmatise nullement les produits du ter-
roir. La preuve, deux tiers des 600 d’entre

MAI 2023 ¢ 624 QUE CHOISIR

Le Nutri-Score améliore les recettes

eux examinés par 'UFC-Que Choisir
obtiennent A, B et C. Par ailleurs, dans
les rayons o le Nutri-Score est le plus pré-
sent, le nombre de denrées classées A et
Basignificativement augmenté entre 2015
et 2022. Par exemple, la part des céréales
du petit-déjeuner notées D et E a baissé
de moitié, celle des références A et Brepré-
sentant désormais plus du tiers des pro-
duits recensés. L'application Quelproduit,
développée par 'UFC-Que Choisir, prouve
cette dynamique vertueuse. Sur la base
des chiffres donnés par Intermarché

"By 2022, 75% of products will be classified Nutriscore A or

B, compared to 56% today”

pour son Muesli au chocolat Chabrior,
nous avons calculé que le Nutri-Score était
passédeDaC.Unrésultat d0auneaction
sur les teneurs de quatre nutriments clés:
sucre (- 34 %), fibres (+ 61%), graisses
saturées (- 14%) et sel (- 14%). Mais si
ce progres est notable concernant les ali-
ments affichant le logo, c’est loin d’étre
le cas pour ceux qui maintiennent lopa-
cité (biscuits, glaces et sorbets, barres
chocolatées). L'UFC-Que Choisir presse
donc les autorités européennes de rendre
obligatoire le Nutri-Score. 4

R. VILLALON/BELPRESS-MAXPPP ; N. GUYONNET/HANS LUCAS-AFP
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Promotions in supermarkets based on Nutri-Score

Delhaize (Belgium)

AVEC NUTRI-SCORE, SUIVEZ LE GUIDE
POUR UNE MEILLEURE RENTREE.

Le mois de septembre st toujours une course. Retour au boulat, & Iécole, dans es files...
Vous avez moins de temps & consacrer aux courses et vous Faites au plus simple.
Du coup, naus vous faciitons la vie |

Pour faire le plein dénergie et vous simplifier Ia vie, il suffit de suivre notre guide |

Eroski (Spain)

‘wurm-scons ) Nutri-Score, ce sont 5 letires et 5 couleurs qui résument les informatians.

u d'un produit. pon
— produits, mais aussi sur notre site Delhaize et notre app !
Pius d'infos: wwwdelhaize.be/Nutriscore

Amb

Nutri-Score, A
menjar bé és & %
aixi de facil - = _50/,
Una bona alimentaciéd és MRDELHAIZE r
ra una |y PAM DEPEMTRE SUR DE NOMBREUX PRODUITS
sin - AU NUTRI-SCORE A ET B
“Q2m

@1 D

nutricional del prc 2 ens
permet triar les millors o E m

Busca els
productes Eroski
amb categoria A

DELHAIZE

*Voir conditions en m*ﬂ ou sur delhaize.be  Plus dinfo, www.delhaize be/Nutriscore

om
MDELHAZE
FRUIT

Toutes les varigtés.
S0g

i tindras una
2a unitat amb un

30%

Apaamee ¢ 150
de descompte i (e
——
en els productes e s oty camapanta] Lo comoe e s
senyalats
NUTRI-SCORE g

2 Exelusiu amb
s o3 recomana * =@7| targetaciient

NOMBREUX PRODUITS
NUTRI-SCORE AET B

saludables
soslenibles

MUTRI-SCORE

MRDELHAIZE |\ %
LEGUMES SNACK ',
Toutes les variétés &

De100ga250g

Ak PARTIR DE £ 238
€119 POUR 2 [€ 5.95/%6)




NUTRI-SCORE

Evolution of sales of food products according to NutriScore
between 2019 and 2020 in supermarkets

Evolution du CA vs 2019 selon le Nutri-Scone
Tours circuts (25 hors EDUP — 8ot septasbre, ocicbee 220

Elte sur 37 cAlSQOnes poposant oes.

réifteences bien notées, A ou B (35%), A : ¢ = =

dhees nivbimenioes nobies. C (35%)

ot des néférences notdes D ou E [(26%) +4,9%; +1% +0,2ufﬁ ‘2,3:%]
=

~—

@IRi%ﬁ Sourti | IR Lapad Dits, FOC FLS - Toul értuls G5A hari EDAP - FE & F90 200 SCCH:L-l‘p

B mon pebl SSors Sor snew St Com robrgus Insghs -+ Fubl siors

I
s
I

QE B Positives changes in food sales fostered by Nutri-Score

Evoluciéon de ventas segun Nutri-Score

POR CADALETRA
60%
49.9% % e
50% :
AR
Crece 2.4 puntos el peso de las ventas de é—/
40% productos con|Nutri-Score Ay B
El peso de los productos con
20% \[ Nutri-5core C se mantiene estable @ECm
25‘_5% 25% 25,5%
T T O ———
20% 1 23,6% 2211%
@ CC
10% Baja 2.5 puntos la
participacion de las ventas de </
productos con|Nutri-Score Dy E
0%
2018 2019 2020

Productos de la
categoriaAy B

Productos de la
categoria C

Productos de la
categoriaDy E

2020 SOBRE 2018

20%
15%
10% 8.89%
5%
0%
-5%

-10%

-15%

-14,38%

-20%

LetraA LetraB LetraC LetraD LetraE



To learn more about Nutri-Score: blog, videos, webinars, social media

Nutriscore.blog : articles in French, English, Spanish Short videos

ACCUEIL - ARTICLES EN FRANCAIS - PAPERS IN ENGLISH - ARTICULOS EN ESPANOL - CONTACT ~

[\
MUESLI I MUESLI

ARTICLES EN FRANGAIS - versions - NUTRI-SCORE.
Nutri-Score : méme avec un signe de qualité ou [Caedioneiiiecacaoie ) NUTRI-SCORE NUTRI-SCORE
dorigine (AOC/AOP, IGP, Bio, Label Rouge...), un IE“EG

produit gras, sucré ou salé reste un produit gras, ={xticles récents
sucré ou salé !
Nutri-Score: la eterna lucha entre la
salud publica y los intereses
wjuin2021 Serge Herchergh?, Chantal Julia'?, Mathilde Touvier, Pilar Galan* econdmicos en el dmbito de

1Equipe de Recherche en Epidémiologie Nutritionnelle (ERE
2inserm/Inrae/Cnam/ Université Sorbonne Paris Nord/GHU
(AP-HP)

Depuis qu’il a été proposé en 2014 par des chercheurs aca
Nutrition et santé publiaue et indépendants de l'industrie

Didactic forms

Asthme

00000

I’asthme, et cetera

https://www.youtube.com/watch?v= zVIryawyVU
https://www.youtube.com/watch?v=JhGNmJVjCJU

LE NUTRI-SCORE, UN OUTIL DE SANTE PUBLIQUE
BASE SUR LA SCIENCE"

UN OUTIL EFFICACE
ET ACCESSIBLE ATOUS

Le NUTRI-SCORE,

v

[LE NUTRI-SCORE POUR DE MEILLEURS CHOIX) ( LE NUTRI-SCORE N'INTERDIT RIEN )

Base sur le tableau nutritionnel present au dos des pro- SANTE

Le NUTRI: E permet de cormp: duts qul ont duits, le Nutri-Score simplite linformation sur la compo- En fonction du NUTRI-SCORE. le consommateur peut
le méme usage . Il permet ainsi ce faire le meilleur choix dans Shion Rt - Bl adapter sa frequence de consommation et la quantite
un rayon donné ou entre deux produits ayant la méme 511 oSl O eih, St S o Rite 1= FealiEr ke La cquilioree
utilisation. e repose sur la diversité. IL est bon de manger de tout.
CELANA PAS DE SENS DE COMPARER DE LHUILE AVEC EN MOVENNE LES VENTES DE PRODUITS

MANGERAIT UN BOL D'HUILE COMME PETIT DEJEUNER ? QUE CELLES DES NUTRI-SCORE D ET E SONTEN

LEGERE BAISSE (IRI, 2020).

LES CHIFFRES.

|
|
i
i
i
|
DES CEREALES DE PETIT DEJEUNER, CAR QUI NUTRI-SCORE A ET B PROGRESSENT ALORS JEONDOITDONC .—.
I
|
I
| CONSOMMES DE TEMPS
|
I
|
|

i a .- 2
A ""Q Emission 30" sante
Aol

,,  des consommateurs des Francais EN TEMPS OU EN PLUS
1, disent modifier leurs déclarent étre. “
57% || habitudes dachaten (& 94% ) favorables ala PETITE QUANTITE, TOUT
e fonctiondu présencedu EST UNE QUESTION jolo] jo]
NUTRI-SCORE. NUTRI-SCORE DEQUILIBRE !

e VOOO®
E—— I I I

H !nserm

LE NUTRI-SCORE VIENT EN COMPLEMENT DES RECOMMANDATIONS
NUTRITIONNELLES GENERALES DU PNNS : AU MOINS 5 FRUITS ET LEGUMES
PAR JOUR, NE MANGEZ PAS TROP GRAS, TROP SUCRE, TROP SALE

Inserm

UTIL DE
SANTE PUBLIQUE



https://www.youtube.com/watch?v=_zVlryawyVU
https://www.youtube.com/watch?v=JhGNmJVjCJU

Utra-processed foods: examples

Monteiro CA. et al.The star shines bright. [Food classification. Public health] World Nutrition January — March

2016

View all journals Q search Log in

nature food

Explore content ¥  About the journal ¥  Publish with us v

nature » nature food > comment > article

Comment | Published: 01 June 2023

Best practices for applying the Nova food classification system

Euridice Martinez-Steele, Neha Khandpurg, Carolina Batis, Maira Bes-Rastrollo, Marialaura Bonaccio, Gustavo Cediel, Inge

Huybrechts, Filippa Juul, Renata B. Levy, Maria Laura da Costa Louzada, Priscila P. Machado, Jean-Claude Moubarac, Tonja
[}

Nansel, Fernanda Rauber, Bernard Srour, Mathilde Touvier & Carlos A. Monteiro

Nature Food 4, 445-448 (2023) | Cite this article

Fruit
(Real food)

Fruit
(Real food)

Cereal
(Real food)

Recipe: pasta, chicken, olives,
tomato, onions, garlic, salt.

“Fruit”
(The imitation)

Ingredientes: Aclicar, maltodextrina, polpa
de laranja desidratada, ferro, vitamina C,
vitamina A, acidulante 4cido citrico,
antiumectante fosfato tricalcico, regulador
de acidez citrato de potdssio, espessantes:
gomas guar e xantana, aromatizante aroma
sintético idéntico ao natural, edulcorantes:
aspartame, ciclamato de sédio, acesulfame
de potassio e sacarina sédica, corante
inorganico didxido de titanio, espumante
extrato de quildia e corantes artificiais.
tartrazina e amarelo creptisculo.

CONTEM 1% DE POLPA DESIDRATADA

“Fruit”
(The imitation)

WATER

SUGAR

MODIFIED MILK INGREDIENTS
UCOSE

¥ | FLAVOUR

“Cereal”
(The imitation)

Ingredients: Sugar, corn flour, wheat
flour, oat flour, oat fiber, corn fiber,
partially hydrogenated vegetable oil,
SEBEKO salt, red 40, natural flavor, blue 2,
=== turmeric color, yellow 6, annato
color, blue 1, BHT for freshness,
vitamin C, niacinamide, reduced iron,
zinc oxide, vitamin B6, vitamin B2,
vitamin B1, vitamin A, folic acid,
viitamin D, vitamin B12

The imitation

Ingredients:

Noodle Cake: Wheat Flour,
Palm Oil, Salt, Anti-Caking
Agents, Thickener, Humectant.

Flavour Sachet: salt, Flavour
Enhancers (Monosodium
Glutamate, Disodium Guanylate,
Disodium Inosinate), Sugar, Maize
Starch, Flavourings

. | (with Milk and Soya), Chicken
Meat (3%), Soya Sauce, Palm Oil,
Chicken Fat (2%), Leek, Onion,
Garlic, Celery Seed Powder, Acid
Turmeric
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Unprocessed or
minimally
processed foods
= s 2D
i = " Processed culinary

ingredients

Ultra-processed
foods

Mitaroet al Riblic Health Nitr 2009
Martinez-Steele et al, Nat Foad 2023
Mtaroet al, The Lancet 2025

-

~

Fresh, dried, grounded, chilled, frozen, pasteurized or fermented staple foods such as
fruits, vegetables, pulses, rice, pasta, eggs, meat, fish or milk.

\_
-

/
\
Substances usually extracted from foods, not to be solely consumed, used in kitchens to

transform unprocessed or minimally processed foods into culinary preparations such as
salt, vegetable oils, butter, and sugar.

.
-

/
\
Canned vegetables with added salt, meat and fish products only preserved by salting,

cheeses and freshly made unpackaged breads, sugar-coated dry fruits, and other
products manufactured with the addition of salt, sugar or other substances of Group 2

ingredients to Group 1 foods.

)

-

\_

<

=  Foods made by intense industrial physical chemical or biological processes (e.g.
hydrogenation, moulding, extruding, pre-processing by frying)
= And/or containing industrial substances not usually found in domestic kitchens (e.g.
cosmetic additives, maltodextrin, hydrogenated oils, flavouring agents).
= Eg. sodas, chocolate and energy bars, instant noodles and dehydrated soups, fish
and chicken nuggets, ‘slimming' products, powdered or 'fortified' meals, vegetable
patties (meat substitutes) containing substances such as protein isolates and/or

additives that modify colour and flavours.

= Convenient, ready-to-eat

= Generally affordable

= Generally highly palatable,
with added salt, sugar,
flavours, taste and
texture-enhancers

» Intensive appealing
marketing and
advertisement




ETUDE

wNUT;:J Example of aetiological study linking UPF exposure to type 2 diabetes risk
A (NutriNet-Santé cohort)

NS104 707 JAMA Internal Medicine

Aszsociation between el diab2 and ultraproces_ wsing RCS with 5 knols
N=821 cases 1204
0.85
Ql & 1 (reference) 3
2 070
é 0.45
Q2 —e+—— 1.04 (0.87 to 1.26) -S
0.20
H
2
s" -0.05
Q3 ——— 1.14(0.94 to 1.38) é 030
3
-0.55
u.so..,. .....
Q4 —— 1.42 (1.15to 1.76) 0.000 0.063 0.125 0.188 0.250 0.313 0.375 0.438 0.500
ultraproces_
; Hazard RatiO = Esfimation ——— Lower_CL —=—= Upper_CL « & & [nots
An absolute increment of 10 in the percentage of UPF in the diet was associated with a 20% increase in the risk of T2D (HR=1.20 (1.10 to 1.30),
p<0.0001)

Souret al, JAMA Int Med 2019



ETUDE

| NUTRINET | %
N SANTi//I

¢ v Utra-processed food mtake associated with increased chronic disease risk in NutriNet- Santée

Prospective studies in NutriNet-Santé

Cancer (FioletSSrour, M) 2018) e.g.. “A 10% increase in the proportion of ultra-
Cardiovascular diseases (Srou;, 8/ 2019) processed foods in the diet was associated with

Mortality (schnabel JAMA Int Med 2019, . .

ty (schnabel, nt Med 2019) an increase of =10% in risks of overall and breast

Gastrointestinal disorders (Schnavel, AJG 2018) o
cancer:

Depressive symptoms (Adgjibade, BMC Med 2019)

Type 2 Diabetes CSI'OU/; JAMA Int Mea’2020) I7=704, 980, 2228 incident cancers
Overwei ght/ Obesity (Srour&Beslay Plos Med, 2020)

> High-impact scientific journals thebmyj |JAMA Internal Medicine

@. PLOS A The American Journal of
; * g I lalets
* " MEDICINE GASTROENTEROLOGY

0 O 0O o0 o O ©°

+ Since then, >100 other prospective studies worldwide
Monteiro et al, Lancet 2025

- Extensively covered by international press TIME Bﬂ. GEz%lr%han
Altmetric: Top 5% of outputs of the same age Magazine @he Newdlork Eimes

—> Concrete impact on public health policies
v" Parliamentary inquiry commission
v" Auditions at the National Assembly and Senate: 2018, 2019, 2020, 2021, 2022, 2023 (nitrites), 2026, House of Lords UK 2024, EU Parliament 2025
v" Contribution to the modification of national and international dietary guidelines (1///10-740 2019, France, Brazil, Mexico, lsrael,.)



THE LANCET

LAUNCH EVENT

The Lancet Series on Ultra-Processed
Foods and Human Health

19 November 2025 | 18.30-20.30 GMT
London and Online

Bloomberg %43 Royal College
Philanthropies Y of Physicians

Ultra-Processed Foods and Human Health 1

Ultra-processed foods and human health: the main thesis
and the evidence

Corlos A Monteivo, Mor ;I'l'-|.|.|.l'.-ll.. Furidice Steple-Mart ines |'-,|-|.|i"|,._||"| nnon, Giovanna O ade Phi | Baker v Bes-Rastre ||.|
Marialaurn Bonocoio, Ashley N Gearhardt, Neb |r.|1'|."r.'r|."_ Marit Eolby Benata B Lev w, Priscila P Machado, |ean-Claude Maubarac
Leandro F M Rezende, jumn A Rivera, Gyorgy Scorines, Bernard Srour, Boyd Swinbuen, Mathilde Touwier

Ultra-Processed Foods and Human Health 2

Policies to halt and reverse the rise in ultra-processed food
production, marketing, and consumption

Gyargy Sorinis”, Barry M Popiin®, Cemita Cansalan®, Ana Clara Duran, Marion Mestle, Mark Lawrence, Phillip Baker, Coros A Monteino

Christopher Millett, fean-Claude Moubaras, Patrcha [aime, Nehao Enandpiar

Ultra-Processed Foods and Human Health 3

Towards unified global action on ultra-processed foods:
understanding commercial determinants, countering
corporate power, and mobilising a public health response

Philiio Baker® Scott Sater®, Mariel White*. Benjamin Wood, Alejandra Contreras, Camila Carvalidn, Anm upta, Karen Hofman Petronel Kmiger,
Amas Laar, Mark Lowrence, Mikatebs Mafupeien, Melissa Mislon, Cados & Menteiro, Silver Nanema, Sinya Phutberd, Barry M Popkin

Pawa Seronio. Kathenine Shots, Chostoffer ¥an Tilleken, Marion Nestle, Simdn Barquera

The Lancel, LHF Series 2025



104 prospective cohort studies
-> 92 found positive associations between UPF and higher incidence of studied health outcomes

Figure 4. Results from meta-analyses of the prospective association between highest versus

lowest exposure to the ultra-processed dietary pattern and risk of chronic disease outcomes

Outcome Number of studies Total number of participants Number of cases/events Risk Ratio RR 95% C1 P
Crohn's disaase 4 960,638 886 - 190 140-259 33%
Abdominal obesity 4 47,589 3,492 B 1:33 124-142 0%
Dyslipidemia 4 28,814 6,619 -0 126 112- 143 56%
Type 2 diabetes 12 445,133 30,939 =m 135 148-184 49%
Depression 6 275,355 13,189 —— 123 108- 139 84%
Chronickidney disease 5 272,097 11,831 i 1-22 109- 136 62%
Overweight or obesity 8 541,297 47,143 - 121 115- 126 26%
Coronary heart disease or mortality 8 478,968 23,137 —— 119 1.07- 133 89%
All-cause mortality 20 859,769 123,877 = 118 112- 125 79%
Cardiovascular disease or mortality 18 788,606 45,023 = 118 1-09- 127 81%
Hypertension 6 114,344 15,669 —-— 117 108-126 34%
Cerebrovascular disease or mortality 7 467,849 9,932 e 114 106-123 16%
Colorectal cancer 4 954,765 11,194 —— 1-10 099- 123 74%
Ulcerative colitis 4 960,638 1,850 . 1-08 088-1-34 37%
All-cancer mortality 9 695,822 34,406 = 1-01 096- 1-07 48%

I | |

0-5 1 2

The Lancet - LFF Series 2025 - Faper'1



Utra-processed foods and chronic disease risk: potential mechanisms

_ N
SR A TR
L5
M es )

Higher amounts of
salt, sugar, and energy; Lower nutrient
lower amounts of fibre, quality

vitamins, micronutrients

Changes in food
matrix and texture

Degree and type of food
processing (extrusion,
moulding, pre-frying, etc)

Higher risk of
cardiometabolic
diseases

Contaminants
from processing

v
® Serum lipid concentrations
® Modified gut microbiota, host

—microbiota interactions

® Obesity .
® [nflammation :
® Oxidative stress t]']e bm’
® Dysglycaemia

® |nsulin resistance -
° Hypertension Ma‘d a[, Mm

Food additives and other
industrial ingredients

Formulation of attractive
and profitable products —<
with long shelf lives

Contact
materials



Consumption Data Composition Data
(Food Additives)

A

(
w) & open il facts
- ~ MiNTEL — QUE
Em efsam

Brand names of consumed CHOISIR
foods & drinks —>  Detection presence/absence of o
(including barcode-scanning by the additive If present, determination of the

the participant) usual dose

E.g., sriracha hot chilli sauce
ingredient list

Chilli 61%, sugar syrup, salt, garlic, water,
acids: £260, E330, flavour enhancer:
E621, stabiliser: E415, preservative: E202.



Food additive

[\ ETUDE . . . r 5“ v @ -
%ri - Exposure to additive mixtures in the NutriNet- Santé cohort v el ¥ s

SANTE
4

Figure 1: Most frequently consumed food additives, by percent of consumers, NutriNet-Santé cohort, France,
2009-2020 (N=106,489)

E 14xx Modified Starches 91,48
E 330 Citric acid 81,15
E322Lecithins BE,57
E 300 Ascorhic acid B0,56
E“”’E‘EL";Z:{E:Z j:f;:" Cluster 1: Consumers of additives found in cookies and sweet cakes
E474 Monc-and dighycerides of fatty acids m,c;'f o) e322 lecithins, e471 mono-and diglycerides of fatty acids, e500 sodium carbonates, e450 diphosphates,
£ 407 Carragesnan 77,51 €503 ammonium carbonates, e422 glycerol and e420 sorbitol
E 250 5odium nitrite 73,83
s e e ) Cluster 2: Consumers of additives found in broths, meal substitutes, butter, and bread
£ 202 Patassium sarbate 65,51 v el14xx modified starches, e621 monosodium glutamate, e304 fatty acid esters of ascorbic acid and e320
E 450 Diphosph 64,36 -
£316 Sodium enythorbae 500 butylated hydroxyanisole (BHA)
E 301 Sodium ascorbate 48,36
E 160C Papriks extract, capsanthin, capsarubin 4810 Cluster 3: Consumers of additives found in dairy desserts, breakfast cereals and pastries
£53 1 Sogum citrates 4547 ?/ e407 carrageenan, 270 lactic acid, e282 calcium propionate, e452 polyphosphates, e160b annatto and
E 224 Potassium metabisulphite 44,80 @' .
. jum carbonatas S e1442 hydroxy propyl distarch phosphate
E 1603 Carotenes 43,53
FE50 Acesul i: 358 Cluster 4: Consumers of additives found in industrial sauces and processed meat
; moca:hmmmmi :-,r‘iu;r.; = :::; ) -q €250 sodium nitrite, e316 sodium erythorbate, e451 triphosphates, e120 cochineal, 330 citric acid, e415
3 E100Curcumin 33,20 xanthan gum, €202 potassium sorbate, e412 guar gum and e224 potassium metabisulphite
o E252 nitrate 31,64
o . -
H FeAspn o A e Cluster 5: Consumers of additives found in sugary and artificially sweetened sodas
H £951 Aspartzme nn =77 €950 acesulfame K, e951 aspartame, e955 sucralose, e960 steviol glycosides, e440 pectins, e160a
f;:j:f:;:: ::*‘5 i« carotenes, e331 sodium citrates, e301 sodium ascorbate, e160c paprika extract, e150d sulphite ammonia
£ 392 Extracts ofrosamary m{“ e caramel, e100 curcumin, e252 potassium nitrate, e338 phosphoric acid, e161b lutein, e211 sodium
£ 282 Calcium propi 23,18 benzoate, e472 esters of mono- and diglycerides and e212 potassium benzoate.
E 1503 Flain cammel 22,88
i |
EL?T“:WL'M zfjfg g . Cluster 6: Consumers of various staple foods with low additive content
E 338 Phosphoric acid  E— 20,11 Lowest exposure.

E160b Annatto, Bidn, Norbicin I 13,53
220 Sulphurdioxide  E—— 1 G
E 1442 Hydroxy propyl distarch 15,67
E472e Mono- and dizcetyl tartaric acid esters of mono- and diglyce rides of fatty acids - —————————— 15,34

i o Chazelas et al, Saentific Reparts 2021

E 476 Polyglycerol polyridincleate  m— 13 £
E9555ucralose — 1745
E163 ANthoCyaning  EE— 17 7F
E306Tocopherokrich extrac  ME—— i 15
E150c Amm oniz aramel  —— 10,39
E442 um phosphatid 10,38
E4B1Sodium stearoyl-2-lactylate EET——— 77
E340Potzssium phosphates  E—— 7 1y

0 1o 0 30 40 50 60 70 B0 50 100

Ex ) - Fondation
s WAL Yniversite P Bertencourt (g oo
Percent of consumers EI I_JE LA SANTE ParIS Clte Schue"er
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Food additive emulsifiers and risk of cancer

NUTRINET |
L\ SANTE
. ’ . .
N=92,000, NutriNet-Sante cohort, 2604 incident cancer cases
Overall Breast Pre-menopausal breast Post-menopausal breast Prostate
11 ‘f p-trend=0.06 + p-trend=0.009 » p-trend=0.2 + p-trend=0.04 + p-trend=0.3 -
21 - 1.4 (1.03,1.25) — 1.17 (0.97,1.42) —— 1.42 (1.04,1.55) —— 1.04 (0.82,1.32) —— 1.32 (1.01,1.74) 3
31 It 1.2 [1.01.1.25) |—t 1.32 [1.09,1.50) —— 1.37 (0.99,1.89) —— 1.28 (1.00,1.64) H-— 120088165 |5
14 . p-trend=0.2 4 p-trend=0.01 . p-trend=0.1 . p-trend=0.06 . p-trend=0.6
29 el 1.14(1.03,1.25) el 1.15 (0.95,1.39) —— 1.39 (1.02,1.91) il 1.02 (0.89,1.29) —— 1.3 (1.02,1.76) E
31 te 1.09 (0.98.1.21) ——t 1.28 (1.06.1.56) —— 1.34 (0.98,1.8%) —— 1.25 (0.97,1.59) ——— 1.14 (0.83,1.56)
11 e p-trend=0.4 + ptrend=0.7 *  pirend=0.03 e ptrend=02 e ptrend=08
21 .— 0.98 (0.78.1.24) ——— 0.76 (0.49,1.15) —— 0.98 (0.52,1.85) —— 0.52 (0.33,1.17) Vet 1.19 (0.61,2.32) g
31 e—t 1.10 (0.88,1.38) ——— 1.15 (0.79,1.68) ———  177(1.08291) ——— 0.75 (0.41,1.36) f———t 0.76 (0.31,1.84)
11 ‘f p-trend=1 + p-trend=0.08 . p-trend=0.03 + p-trend=0.7 + p-trend=0.8
21 1. 1.03 (0.94.1.13) e 1.24 (1.03,1.45) H—— 1.56 (1.13,2.15) H— 1.11 (0.88,1.38) H— 1.19(0.91,1.55) E
31 ‘- 0.98 (0.88.1.09) e 1.14 (0.94,1.40) —a— 1.45 (1.04,2.02) e 0.99 (0.77.1.29) —— 1.00 (0.73,1.38)
g 11 f p-trend=0.01 f p-trend=0.04 . p-trend=0.1 f p-trend=0.2 T p-trend=0.02
22 1 ha 1.16 (1.05,1.27) el 1.20 (1.00,1.44) ——i 1.23 (0.91,1.67) et 1.47 (0.92,1.46) —.—t 1.32 (1.00,1.74) g
£31 - 1.15 (1.04.1.27) o 1.24 (1.03.1.51) —— 1.29 (0.35.1.76) i 1.20 (0.94,1.54) |—— 1.46 (1.09.1.97)
= T T T T
g 11 . p-trend=0.3 . p-trend=0.02 B p-trend=0.1 . p-trend=0.1 . p-trend=06
021 vt 1.09 [0.89,1.33) ——i 1.10 (0.77,1.56) ——t 1.1 (0.65,1.88) —— 1.08 [0.67,1.73) —— 1.14 (0.64,2.03) ]
8 31 —t 1.09 (0.85,1.39) —— 1.50 [1.05,2.15) —— 1.50 (0.92,2.46) ——— 1.49 (0.89,2.50) — 1.14 (0.51,2.57)
«
£ 14 . p-trend=0.3 . p-trend=0.045 - p-trend=0.5 . p-trend=0.05 1 p-trend=0.6
221 - 1,06 (0.96,1.18) - 121(101.1.48) — 1.41(1.06,1.85) — 108 (0.87.1.37) -— osprziz |8
E 3 ‘- 1.05 (0.95.1.16) { 1.19 (0.99.1.43) —e—! 1.07 (0.79,1.45) — 1.27 (1.00,1.61) v 1.12 (0.84,1.43)
L
"5 14 f p-trend=0.1 f p-trend=0.7 .. p-trend=0.8 f p-trend=0.5 f p-trend=0.02
o 27 hd 111 (1.01,1.23) el 111 (092.1.33) —i 1.21 (0.90,1.63) —— 1.04 (0.82.1.31) i 1.18 (0.89,1.58) E
.E 34 ha 1.08 (0.97.1.15) o 1.02 (0.84.1.23) ——i 0.94 (0.69,1.28) —— 1.06 (0.83.1.34) —— 1.39 (1.04,1.87)
[=] r T r T
1 . p-trend=0.3 . p-trend=0.5 . p-trend=0.8 . p-trend=0.5 *  p-trend=0.009
% 21 et 1.0 (0.93.1.30) L 1.22 [0.92,1.50) —— 1.04 (0.68,1.59) et 1.36 (0.95,1.95) ——— 0.71{0.36,1.38) g
O 3 et 1.07 (0.88,1.30) —.— 1.03 (0.74,1.43) —— 1.06 (0.67,1.69) —— 0.99 (0.61,1.59) |2 1.54,4.15)
11 o pirend=0.04 +  pirend=02 e ptrend=05 +  pirend=03 +  pirend=01
21 [l 192 (1.02.1.24) 1.21(1.00,1.45) —— 1.45(1.08,1.97) o 1.05 (0.83,1.34) —— 1.37 (1.03,1.81) E
31 i 1.3 (1.02.1.25) et 1.16 (0.96,1.40) ——i 1.15 (0.84,1.57) He—t 116 (0.91,1.47) —.—i 1.30 (0.97,1.73)
11 - p-trend=0.4 L4 p-trend=0.2 i p-trend=0.008 - p-trend=0.6 - p-trend=0.07
21 Ll 1.09 (0.99.1.21) ne—t 112 (0.92,1.36) —— 1.44 (1.05,1.99) e 0.95 (0.74,1.22) e 0.94 (0.71,1.24) E
34 ted 1.07 (0.97.1.1%) et 1.15 (0.95,1.41) Hems 1.55 (1.42,2.14) . 0.96 (0.74,1.24) i 0.78 (0.57,1.07)
14 + p-trend=0.7 + p-trend=0.3 . p-trend=0.01 + p-trend=0.5 + p-trend=0.8
21 b d 1.02 (0.93.1.42) e 1.16 (0.97,1.39) (—— 1.46 (1.06,2.01) e 1.03 (0.82,1.30) —— 133 (1.01,1.74) g
31 - 1.00 (0.90,1.11) v 1.09 (0.90,1.33) —— 1.48 (1.07,2.05) .= 0.90 (0.70,1.16) —.— 1.04 (0.76,1.42)
11 4 p-trend=0.5 . p-trend=0.3 . p-trend=0.2 4 p-trend=0.8 H p-trend=0.03
21 . 0.93 (0.74.1.18) ———t 113 (0.79.1.61) i 0.78 (0.42,1.44) ——t 1.42 (0.92.2.19) —— 1.36 (0.67,2.76) g
31 Ha— 1.18 (0.91,1.52) | ne— 1.18 (0.77.1.80) - 1.56 (0.95,2.57) ——— 0.71 (0.31,1.59) ! T
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
HR (95%Cl)
Total carrageenans ; E407 Carrageenan ; E340 Tripotassium phosphate ; E450 Diphosphates ; Tt - H - : H
E471 MAG and DAG ; E475 Polyglycerol esters of FAs ; E410 Carob bean gum ; HR significance (3vs.1) e = HR estimate, — = confidence interval
E412 Guar gum ; E414 Gum arabic ; E415 Xanthan gum ; E440 Pectins ; E500 Sodium bicarbonate ; E901 Beeswax . -
o EX Fondation
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HR (95% CI)= 0.98 (0.91, 1.06) p=0.67

Mixture 1 I L ! I
1

HR (95% Cl)= 1.08 (1.02,1.15) p=0.006

Mixture 2 A : } 4 I

HR (95% CI)= 1.02 (0.94,1.10) p-value=0.68

Mixture 3 I —e I

HR (95% CI)= 0.99 (0.92,1.07) p-value=0.79

Mixture 4 I ® ; I

HR (95% Cl)=1.13 (1.08,1.18) p-value<0.001

Mixture 5 : |—0—|
]
1

1.0 1.2 14 16
Hazard Ratio (log10 scale)

Fayen ae la Garanderie et al, HaosMed 2025

1.8

Food additive mixtures and type 2 diabetes incidence S “ig%%%

2 food additive mixtures were associated with
higher T2D incidence:
= modified starches, pectin, guar gum,
carrageenan, polyphosphates, potassium
sorbates, curcumin, and xanthan gum
= citric acid, sodium citrates, phosphoric
acid, sulphite ammonia caramel,
acesulfame-K, aspartame, sucralose,
arabic gum, malic acid, carnauba wax,
paprika extract, anthocyanins, guar gum,
and pectin.
Several synergistic and antagonist
interactions between food additives were
detected in exploratory analyses.
These findings suggest that a combination of
food additives may be of interest to consider in
safety assessments, and they support public
health recommendations to limit nonessential
additives.
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Impact of mdustrial food on health: the food additives trail
Lhique dietary data fromthe NutriNet-Santé cohart, including brands of industrial products +scan of bar codes

ol sante AT

Food additive nitrites / nitrates Mxtures -> cocktail effects

»  Cancer: Chazelas Int J Epidermid 2022
»  Type2dabetes Sou;, Has Medicine 2022
»  Hpertension Sou; JAAZ023
Artificial sweeteners
= Cancar: [bbras Aas Mediaine 2022
= Cardiovascular disease: [elras M) 2077
= Type2diabetes [Bbras [abetes (are 2023
Food additive emulsifiers
» Cardiovascular disease: Sellern GV 2023
= Cancer: SlemSSour; Aas Med 2074
» Type2diabetes Salane Lancet Dabetes 20724

! Food colouring additives

RS Gancer G far il 2006
[ :’f . Type2diabetes Safy Habetes Care 204 I Fress .
R

ENR
// \\ MINISTERE .
8 DES SOLIDARITES
NATIONAL  ET DE LA SANTE
DUCANCER 12

Fraterwité

Ongoing dyes, glutanete... + molecular epideniology & microbicta +in vivo/vitro experiments

Jv

Food additive preservatives

= Cancer: fasenbdiler; AV 2025 o Key contribution to the re-evaluation of food adkitives
= Type2diabetes /asenboiler; Nature Conmunications 2026 . rtarme |ARC-WHD, 2023

»  ODand hypertension: Fasenbdhler; A Heart Journal 2026 In Aress balj; The Lancet Chealagy, 2023

] Université
Parls Cité

=  Mxture assessemt: (iazelas Saentific Reparts 2077
= nUtrotoxiaty. Aecaules Food and Chemical Taxicalogy 2024
»  Type2diabetes fayen de la Garanderie Has Med 2025

andatlnn
Bettencourt
Schueller

= Nitrites French Food Safety Agency (ANSES), 2022

Labal
ﬁ' VACRA®
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xw A\( Mechanistic epidemiology linking UPF to chronic disease risk
through mflammation and metabolic perturbations

= Nested case-cohort within NutriNet-Santé

= n=6150 with markers of inflammation,
oxidative stress, metabolomics

= Mediation analyses (R Package
CMAVERSE)

UPF{%weight)

C-Reactive Protein

Deoxycholic acid

LysoPC({12:0)

LyscPC({17:0)

Pl
BT

Triglycerides

Hasenbohler & Fayen ae la Garanderie et al, in preparation

Exposure

Mediator

C-Reactive Protein Deoxycholic acid

Interleukin-6 LysoPC(17:0)

LysoPC(12:0)

L-Proline

Type 2 Diabetes

Cardiovascu lar Disease

Cerebrovascular Disease

Coronary Heart Disease

Pathology




P Non ultra- Ultra-
Open access U T LR ) processed foods processed foods

rreventions hean A1 €Ct Of @ new graphically modified NUTRI-SCORE
Nutri-Score on the objective B2 0B |82 OB

a . . Ultra-processed
understanding of foods” nutrient profile
NUTRI-SCORE

. ] NUTRI-SCORE
and ultraprocessing: a randomised ai B

controlled trial N=21 159 participants

Ultra-processed

NUTRI-SCORE NUTRI-SCORE
Bernard Srour ' Serge Hercberg,'? Pilar Galan,' Carlos Augusto Monteiro,®
Fabien Szabo de Edelenyi,' Laurent Bourhis,' Morgane Fialon,' Barthélémy Sarda,’ E m E m
Nathalie Druesne-Pecollo,’ Younes Esseddik,! Mélanie Deschasaux-Tanguy,’ ™ .
Chantal Julia,"? Mathilde Touvier' AT ey
What this studyadds NUTRI-SCORE NUTRI-SCORE

» We studied, in a randomised controlled trial design, the impact of the Nutri-Score V.2.0, combing information on nutrient profile e —

and ultraprocessing, on the objective understanding of foods’ nutrient profile and on the identification of ultraprocessed foods. NUTRISCORE p——
The Nutri-Score V.2.0 improved objective understanding of both the nutrient profile dimension of food products (OR pighest vs E EG
lowest score category=29-0 (23.4-35.9)) and the ultraprocessing dimension (OR=174.3 (151.4-200.5)). The Nutri-Score V.2.0 also had

a positive effect on purchasing intentions and on the products perceived as the healthiest.

Ultra-processed

Sour BV Nitr Frev Health 2023

How this study might affect research, practice or policy +Ongaing analyses tointegrate UPF

» Adding information regarding the food processing dimension to interpretive front-of-pack nutritional labels might be of public penalty directly within the Nutri-Score
health interest for consumers, as our results show that a combined label enabled them to independently understand these two algorithmand validation studies

correlated, yet distinct and complementary dimensions. showing inproverment of predictivity
for abesity, OV T2Dand hypertension



Food contact chemicals transfer from food contact materials mto foods:
do they contribute to the adverse health impacts of ultra-processed and packaged foods?

Yates et al. Globalization and Health ~ (2024) 20:74 nature
| 1.

https://doi.org/10.1186/512992-024-01078-0 :] i ®

Review article https://doi.org/10.1038/s41591-025-03697-5
. o ®  Healthimpacts of exposure tosynthetic
A toxic relationship: ultra-processed foods & hemicalcin €
. chemicalsinfood
plastics
Joe Yates"", Suneetha Kadiyala', Megan Deeney', Angela Carriedo?, Stuart Gillespie?, Jerrold J. Heindel, 1 2 -
Maricel V. Maffini®, Olwenn Martin®, Carlos A. Monteiro’, Martin Scheringer®, Mathilde Touvier® and Recelved: 7 February 2025 Ja"e_M““Eke_@ ;Math“de Touvier @, Leonardo Trasande™ &
Jane Muncke'® Accepted: 4 April 2025 Martin Scheringer

-> Food contact chemicals (FCCs) are among the key potential explanations for deleterious health impacts of
"ultra-processed" foods, which are generally pre-packaged and kept for weeks/months/years in their
packaging (+warmed-up in it), fostering migration of FCCs into food



W ~ V NutriNet- Sant€ : unique information on food packaging i an etiological cohort
| gﬂ?ﬁj}, 24h dietary records including barcode scanning for industrial products

= + . . .
Cet aliment (ou boisson) provient-il : \ m Ca‘]tad mmals mlmMIre

® du commerce > 4 API

(1 d'une préparation maison cuisinée par vous ou un
tiers

httos,/etude-nutrinet -
santefr/iploaq/Stainfgratectedhenw/Qy
est_Materiaux Contact paf

() de la restauration (coll=ctive, traditionnelle,
traitzur)

Sélectionnez le produit
Scannez le code barre du produit ou saisissez le
nom et la marque du produit. & ’x

1x Bouteille 1,5 | (PET 1-Polytéréphtalate d'éthyléne : 38.4 g)

l : 1x Bouchon (PEHD 2 -Polyéthyléene haute densité : 2.2 g)

Ml Scanner 1 x Etiquette (Plastique : 0.5 g)
1x Etiquette (Papier et plastique : 0.1g)
Q. Rechercher Matiere % Poids de l'emballage  Poids de l'emballage pour 100 g «

g Je ne sais pas @

Such detailed data are lacking worldwide in current epidermiological studies
Gther studies VJef sods’<< NutriNet: Lef Coca-cola FET boltle’



wguj Launch of a new project: health impact of contaminants from food packaging

NUTRINET
SANTE

https://presse.inserm.fr/impact-sante-linserm-lance-quatre-projets-de-rupture-pour-la-recherche-en-sante/69477/
Impact Santé France 2030 / Inserm / ANR

. (
Le projet FoodContact \%—jﬂ

Ambition générale d
Mieux comprendre les effets sur la santé des matériaux en contact avec les aliments € guMEEt
et des plus de 12 000 composés chimigues qui les constituent W

A—a Consortium

t@l Mathilde Touvier, chercheuse principale (Equipe de recherche en épidémiologie nutritionnelle, Centre de

AecQ recherche en épidémiclogie et statistiques - UMR U1153 Inserm, U1125 INRAE, CNAM, Université Paris Cité,
Université Sorbonne Paris Nord)
Olivier Vitrac (INRAE, Laboratoire national de métrologie et d'essais, AgroParisTech) ; Jean-Baptiste Fini (Unité
Physiologue moléculaire et adaptation (UMR 7221) — CNRS, Muséum d'histoire naturelle) ; Fabrice Pierre (Unité
Toxicologie alimentaire {UMR 1331) — INRAE, Ecole nationale vétérinaire de Toulouse, Ecole d'ingénieurs de
Purpan, Université Toulouse Ill-Paul Sabatier) ; Xavier Coumoul (Unité Toxicité environnementale, cibles
thérapeutiques, signalisation cellulaire et biomarqueurs (UMR-5 1124 T3S) - Inserm, Université Paris Cité) ;
Fierre Slamich (association Open Food Facts — organisation a but non lucratif)

Ay Idée
- -
- - Explorer 'impact et les modes d'action des matériaux en contact avec les aliments sur la santé humaine et
madifier I'évaluation de la sécurité pour une meilleure protection des consommateurs

Rupture
Praoduire un ensemble complet de connaissances scientifiques, encore inédites, sur I'impact des matériaux en
contact avec les aliments sur |a santé

M| Impact

—X—  (Euvrer 4 une transformation radicale de I'évaluation des substances chimiques et des matériaux en contact

/fﬁ | P\\ avec les aliments pour limiter leurs effets sur la santé humaine et ouvrir la porte a la création, sur le modéle du
Nuti-Score, d'un nouveau logo, le «Toxi-Pack score », visant a renseigner sur I'impact santé des emballages
alimentaires



https://presse.inserm.fr/impact-sante-linserm-lance-quatre-projets-de-rupture-pour-la-recherche-en-sante/69477/

From Food Data Silos to the Food Exposome — Interoperability of databases ->INIERFOOD project

Major advances will come fromlinking epidermiological food consunption databases (eg AutriNe, FAG INZY Eteban)
with food characterization databases (eg Qqual, Qyali; Ghen Foad Facts BR4 Agribalyse GVL):

Nutrients & biocactive conpounds

Food additives &industrial ingredients

Pesticides & contaminants

Packaging/process-related chemicals

Prices & environmental inpact

Market/product databases

Key challenge: databases use highly heterogeneous food nomenclatures
— manual metching is slow, costly, non-reproducible

Strategic need validated, shared tools to automate interoperability between databases Arugula
Green salad

Salad
Objectives of our INNERFOOD project (PEPR SAME): develop and validate interoperable todls ta

Autormate matching via FoodEx2 nomenclature (of the European Food Sagety Authoarity)
Automate direct label-based matching between different nomenclatures
Apply these tools to food exposome research in NutriNet-Sante

Disserrinate open tools & methodalogical guidelines to the scientific community C

\-—-/ IEMNTS INTERFOOD



Application of the Matching Core tool to study contaminants from food processing and contact materials

Outil de matching textuel de I'INRAe a

Total diet study 2
)\ facilité le match
A Y 4
anses _
Bon fonctionnement sur des bases
2006 — 2009 alimentaires avec des dénominations Match with NutriNet-Santé generic
simples food items :
212 f i | f . o .. .
e - EAT2 :items trés génériques, trés . > 3,500 :
Selection of relevant contaminants
(i.e. those possibly coming from

adaptés a l'outil
food processing and/or food
contact materials)

90% of French food consumption
30% d'items EAT2 matchés directement avec - :
Estimation of dietary exposures to
the selected contaminants amongst

des aliments NutriNet
59% avec des aliments proches, facilement the cohort’s participants based on
the 24-h dietary records

contaminant quantification,
supposed to be representative of

Quantification of different food
contaminants of diverse origins

(environmental contamination,
validés

packaging, food processing...)

Fa;m PROGRAMME
c- , DE RECHERCHE | Frojet ciblé

ANR-23-PESA-0004
ANR-24-RRII-0005
J ::‘ng:“for“;::.g;‘%z INTERFOOD



Contamimants from food processing or contact materials and risk of hypertension

Lk

ETUDE
. NUTRINET
Hypertension Hypertension Hypertension . SANT
e p<0.001% . p<0.001" . p=0.01% PFDA ) .
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FRANCE PROGRAMME
DE RECHERCHE

INTERFOOD

Le FAlcalvez et al, under review



\gﬂmj‘% Conclusion: new developments and perspectives

NUTRINET
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New Al-based digital tool in development Connected sensors for physical activity World network of NutriNet studies
to boost 24h dietary records assessment (Coord. M Touvier)

HEORLER]E
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Thank you for your attention

m.touvier@eren.smbh.univ-parisl3.fr
https://etude-nutrinet-sante.fr/
https://cress-umr1153.fr/fr/teams/eren/

— N I VERS I.TE . "
CRrR=SS ; RBOW: ) Inserm INRAZ [© cnam W Hiesie
B RS ér‘en


mailto:m.touvier@eren.smbh.univ-paris13.fr
https://etude-nutrinet-sante.fr/
https://cress-umr1153.fr/fr/teams/eren/

	Décrypter les comportements alimentaires �à l’ère du numérique��Apports de la web-cohorte NutriNet-Santé à la recherche �en e-épidémiologie nutritionnelle et l'appui aux politiques publiques
	Diapositive numéro 2
	Diapositive numéro 3
	Diapositive numéro 4
	Diapositive numéro 5
	Diapositive numéro 6
	Diapositive numéro 7
	Diapositive numéro 8
	Diapositive numéro 9
	Methodological work in e-epidemiology: pre-testing of the NutriNet-Santé cohort
	Validation studies of 24-hour dietary records collected online versus blood and urine biomarkers
	Diapositive numéro 12
	Diapositive numéro 13
	Diapositive numéro 14
	Diapositive numéro 15
	Diapositive numéro 16
	Diapositive numéro 17
	Diapositive numéro 18
	Diapositive numéro 19
	 Nutri-Score and chronic diseases
	Diapositive numéro 21
	Diapositive numéro 22
	Diapositive numéro 23
	Diapositive numéro 24
	Diapositive numéro 25
	Diapositive numéro 26
	Diapositive numéro 27
	Nutriscore.blog : articles in French, English, Spanish
	Ultra-processed foods: examples
	Diapositive numéro 30
	Diapositive numéro 31
	Diapositive numéro 32
	Diapositive numéro 33
	Diapositive numéro 34
	Diapositive numéro 35
	Diapositive numéro 36
	Diapositive numéro 37
	Food additive emulsifiers and risk of cancer
	Food additive mixtures and type 2 diabetes incidence
	Impact of industrial food on health: the food additives trail
	Diapositive numéro 41
	Diapositive numéro 42
	Diapositive numéro 43
	Diapositive numéro 44
	Diapositive numéro 45
	Diapositive numéro 46
	Diapositive numéro 47
	Contaminants from food processing or contact materials and risk of hypertension
	Conclusion: new developments and perspectives
	Diapositive numéro 50

