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Food processing is an essential part of the food system !
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Only a few foods are not processed before arriving to our kitchens/mouths
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Advantages of food processing: it increases food duration, it facilitates and
diversifies food culinary preparation, and it enhances food sensory properties
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Traditional dietary patterns are made of a variety of unprocessed and 
processed foods combined into freshly prepared delicious dishes and meals
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A more recent purpose of food processing is to create alternatives for 
foods and culinary preparations that maximize industry profits



To be competitive, the novel products must be more convenient (longer duration and 
ready-to-consume), tasteful, and affordable than foods and culinary preparations

To maximize profits, they must have a low cost of production



Unprocessed
foods

Extraction of  food substances from a few high-yield crops (soy, corn, wheat, sugar cane …)                   

(starches/sugars/oils/fats/protein isolates)

Chemical modifications of  food substances (hydrolysis, hydrogenation etc)

Assemblage of  food substances (extrusion, deep frying etc)

Use of  cosmetic additives (flavours, colours, emulsifiers etc) 

Sophisticated packaging often using synthetic materials.
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A new technology was necessary to create competitive and profitable
substitutes for foods and culinary preparations
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NOVA groups Examples

1) Unprocesed or minimally processed foods
Edible parts of plants/animals after separation from nature or preserved by
methods that largely keep the structure of the original food without adding
salt, sugar, oils or fats

2) Processed culinary ingredients
Substances extracted from Group 1 foods (or nature) and used to prepare, 
cook and season grains, vegetables, fruits, meat, milk, eggs etc

3) Processed foods
Group 1 foods modified with the addition of salt, sugar, oils or fats to
preserve them and or enhance their sensory qualities

4) Ultra-processed foods

Source: Monteiro et al Public Health Nutrition 2017

Nova: the food classification based on the extent and purpose of industrial processing



NOVA groups Examples

1) Unprocesed or minimally processed foods
Edible parts of plants/animals after separation from nature or preserved by
methods that largely keep the structure of the original food without adding
salt, sugar, oils or fats

2) Processed culinary ingredients
Substances extracted from Group 1 foods (or nature) and used to prepare, 
cook and season grains, vegetables, fruits, meat, milk, eggs etc

3) Processed foods
Group 1 foods modified with the addition of salt, sugar, oils or fats to
preserve them and or enhance their sensory qualities

4) Ultra-processed foods

Formulations of food-derived substances and additives
designed to displace all other Nova groups and culinary
preparations, and to maximize industry profits

Source: Monteiro et al Public Health Nutrition 2017

Nova: the food classification based on the extent and purpose of industrial processing
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Three main hypotheses on ultra-processed food (UPF) consumption

1. The dietary share of UPFs is increasing globally.

2. Increased dietary share of UPFs has several ill-effects on the overall diet 

including but not restricted to unbalanced nutrient profiles.

3. Increased dietary share of UPFs increases the risk of obesity, diabetes and 

several other chronic diseases, through various mechanisms. 



The thesis

The global displacement of traditional dietary patterns based on Nova 

groups 1, 2 and 3 and their culinary preparations by dietary patterns 

based on UPFs (Nova group 4) has been and still is a major driver of the 

pandemics of obesity, diabetes, and other chronic diseases and, as such, 

must be detained and reverted by public policies. 
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Main evidence on:

1. The dietary share of UPFs is growing globally.
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Source: Moubarac et al. (2014). Canadian journal of dietetic practice and research



UK

Time trends in the estimated dietary share of UPFs in 8 countries
National food purchases or food intake surveys
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Main evidence on:

1. a

2. Increased dietary contribution of UPFs has several ill-effects on the overall 

diet including but not restricted to unbalanced nutrient profiles.



Increases in the dietary share of UPFs deteriorates the dietary nutrient profile

Source: Martini et al 2021
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Meta-analysis of national dietary surveys in 13 countries
(Australia, Brazil, Canada, Chile, Colombia, France, Italy, Korea, Mexico, Portugal, Taiwan, the UK and the USA)

It increases
total fat, sat fat,
and added sugars

It decreases
fiber, protein, 
and potassium



Diet content of added sugars and fiber according to the UPF dietary share
as predicted by the meta-analysis of 13 national dietary surveys
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Daily energy intake according to the UPF dietary share
as predicted by the meta-analysis of 13 national dietary surveys
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Higher dietary share of UPFs is associated with higher overall energy intake



‘The ultra-processed diet caused
increased ad libitum energy intake
despite being matched to the
unprocessed diet for presented
calories, sugar, fiber, and
macronutrients.’   

Days on diet
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Post-hoc analyses of Hall’s trial: part of the higher energy 
intake with the ultra-processed diet could be explained by 
its higher content of hyper-palatable foods and higher 
energy density (relative to the unprocessed diet). 



➢ Reduced intake of flavonoids and phytoestrogens (Martinez-Steele 2017, 2023)

➢ Reduced total water intake (Baraldi et al. 2021)

➢ Increased intake of phthalates, bisphenol A, acrylamid (Martinez-Steele et al. 

2019, 2023)

➢ increased intake of emulsifiers, flavor enhancers, artificial sweeteners, and

colorants (Sour et al. 2023)

➢ Addictive-like eating (Gearhardt 2021) and pro-inflammatory gut microbiota 

diet (Zinocker 2018, Srour et al 2022)

Evidence on ill-effects of UPF consumption on the overall diet other
than deteriorated nutrient profiles and excessive energy intakes



Main evidence on:

1. Ultra-processed foods are globally displacing long established dietary 

patterns based on the three other Nova groups and their culinary 

preparations as dishes and meals.

2. Increased dietary contribution of ultra-processed foods has ill-effects on 

various health-related attributes of the overall diet including but not 

restricted to unbalanced nutrient profiles.

3. Increased dietary contribution of UPFs increases the risk of obesity, diabetes 

and other diet-related chronic diseases, through various mechanisms. 



More than 70 cohort studies*, adjusted for a broad range of potential confounders, have

shown prospective dose-response associations between increased UPF intake and 20 health

outcomes (obesity, visceral adiposity, increased adiposity from childhood to early

adulthood, type 2 diabetes, hypertension, dyslipidemias, hyperuricemia, gout, 

coronary heart disease, cerebrovascular disease, all cancers, breast cancer, colorectal

câncer, non-alcoholic liver disease, Crohn’s disease, ulcerative colitis, chronic kidney

disease, depression, dementia, and all-cause mortality). 

*Cohorts included NutriNet Santé, SUN Navarra, EPIC, Predimed, UK Biobank, UK ALSPAC, ENRICA Spain, Moli-sani Italy, 
Lifelines Netherlands, PURE, Harvard, Framingham, ARIC, Nhanes follow-up, ELSA Brazil, CHNS China ...



Main evidence on:
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patterns based on the three other Nova groups and their culinary 

preparations as dishes and meals.

2. Increased dietary contribution of ultra-processed foods has ill-effects on 

various health-related attributes of the overall diet including but not 

restricted to unbalanced nutrient profiles.

3. Increased dietary contribution of UPFs increases the risk of obesity, diabetes 

and other diet-related chronic diseases, through various mechanisms. 



‘Consistent across many studies, adjustment for fat, 
sugar and sodium intake, or adjustment for adherence
to a range of healthy or unhealthy dietary patterns has a 
minimal impact on the adverse associations between
UPF intake and a diverse range of health-related
outcomes.‘



‘The ultra-processed diet caused
increased ad libitum energy intake
and weight gain despite being
matched to the unprocessed diet 
for presented calories, sugar, fiber, 
and macronutrients.’   

In line with Dicken & Batterham
review of 37 cohort studies and with the 
analysis from the Moli-sani cohort study



Post-hoc analyses of Hall’s trial: part of the higher energy 
intake with the ultra-processed diet could be explained by 
its higher content of hyper-palatable foods and higher 
energy density (relative to the unprocessed diet). 



Source: Adapted from Monteiro & Astrup 2022. 
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Different combinations of mechanisms link UPF to different diseases



Do we need to know the exact combination of mechanisms
that link UPF to each disease before recommending for people to

reduce or avoid its consumption and for policy makers to implement
actions to make this feasible?   
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Learning from successful policies to fight tobacco use



British Conservative Party politician, who served as Leader of the 
Conservative Party, asks for UPF to be treated as tobacco



Learning from successful public actions to fight tobacco use

PUBLIC ACTIONS RELATED TO: FIGHTING TOBACCO FIGHTING UPF

Providing reliable information
to the population

MoH-oriented mass-media campaigns
on the health consequences of
smoking, supported by medical 
societies and champions/influencers

Similar campaigns on the health
consequences of consuming UPF and
the benefits of fresh/minimally proces-
sed foods (review of national DG)



UPF avoided or reduced

Dietary guidelines that already recommend UPF avoidance or reductions



Learning from successful public actions to fight tobacco use

PUBLIC ACTIONS RELATED TO: FIGHTING TOBACCO FIGHTING UPF

Providing reliable information MoH-oriented mass-media campaigns
on the health consequences of
smoking, supported by medical 
societies and champions/influencers

Similar campaigns on the health
consequences of consuming UPF and
the benefits of fresh/minimally proces-
sed foods (review of national DG)

Avoiding disinformation and
incentives to unhealthy
behaviours

Tobacco advertisements prohibited UPF advertisements prohibited or
heavily restricted

Tobacco front-of-package warnings UPF front-of-package warnings

Creating healthy environments Prohibition of tobacco sales in schools
and health facilities

Prohibition of UPF sales in schools and
health facilities

Tobacco-free settings UPF-free schools and health facilities

Heavy taxation of cigarettes and use 
of revenues to promote health

Heavy taxation of UPF and use of
revenues to subsidize fresh foods



Many thanks!

Merci à tous!
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