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• Others have asked themselves this question, including:

• Experts responsible for issuing national dietary guidelines in several countries

• Experts from national and international health associations responsible for issuing
dietary guidance to prevent specific diseases

Does the Concept of ‘Ultra-Processed Foods’ 
Help Inform Dietary Guidelines, 

Beyond Conventional Classification Systems?



UPF avoided or reduced

And their answer was: yes, it does help



• UPF: definition and identification

• Evidence on UPF intake and diet quality

• Evidence on UPF intake and diseases and on mechanisms

Why avoidance or reduction of ultra-processed foods (UPF) is recommended?



Nova groups Examples

1) Fresh or minimally processed foods

2) Processed culinary ingredients

3) Processed foods

4) Ultra-processed foods

Industrial formulations made by deconstructing natural 
food into its chemical constituents, modifying them and
recombining them with additives into products liable to
displace all other Nova food groups

Source: Monteiro et al Public Health Nutrition 2017

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





The displacement of all other Nova food groups by UPFs is facilitated by their affordable
prices, convenience, craving-like palatability, and massive  marketing

while their cheap ingredients make them incomparably profitable



UPF dietary share:
the main metric Nova uses to assess diet quality
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Total dietary intake (in kcal or g)



A practical way to identify UPFs

- Food substances of exclusive or almost exclusive industrial use

(protein isolates, gluten, casein, whey protein, ‘mechanically separated meat’, high-
fructose corn syrup, ‘fruit juice concentrate’, invert sugar, maltodextrin, dextrose, 
lactose, soluble or insoluble fibre, hydrogenated or interesterified oil)

- Cosmetic additives

(flavors, flavor enhancers, colors, emulsifiers, sweeteners, thickeners, and anti-
foaming, bulking, carbonating, foaming, gelling and glazing agents)

UPF
markers

See: Monteiro CA et al. Ultra-processed foods: what they are and how to identify them. Public Health Nutr. 2019 22(5):936-941



2,369,824 products

in the data base
Nova in cell
phone apps



Dietary share of UPFs in nationally-representative samples of 13 countries
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Annual retail sales of ultra-processed food products from 2006 to 2019

Source: Baker et al. Obesity Reviews 2020
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Annual retail sales of ultra-processed drink products from 2006 to 2019
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• UPF: definition and identification

• Evidence on UPF intake and diet quality

• Evidence on UPF intake and disease and on mechanisms

Why avoidance or reduction of ultra-processed foods (UPF) is recommended?



1,044 papers in PubMed with the term ‘ultra-processed’
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Meta-analysis of data from national dietary surveys in 13 countries: 
Australia, Brazil, Canada, Chile, Colombia, France, Italy, Korea,

Mexico, Portugal, Taiwan, the UK and the USA

2021, 13, 3390. https://doi.org/10.3390/nu13103390



MORE UPF IN THE DIET LEADS TO HIGHER ENERGY INTAKE, MORE SATURATED FAT, 
AND FREE SUGARS AND LESS FIBER, PROTEIN, AND POTASSIUM

Source: Martini et al 2021
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Diet content of free sugar and fiber according to the UPF dietary share
as predicted by the meta-analysis of 13 national dietary surveys
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UPFs also displace
health-protective

whole foods
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Methods: Data were derived from the National Health and Nutrition Examination Survey 

(2015-2018), including 9,758 adults (aged ≥20 years) and 5,280 children (aged 2-19 years) 

with 24-hour dietary recalls (≥1), with analysis performed in 2020. Ultraprocessed foods were 

identified using the NOVA classification, with intake (% energy) assessed in quintiles. Diet 

quality was assessed using the validated American Heart Association 2020 continuous 

primary and secondary diet scores and Healthy Eating Index 2015.

Conclusions: Higher ultraprocessed food consumption is associated with substantially lower 

diet quality among children and adults.



Predicted Healthy Eating Index-2015 (95% CI)* across quintiles of UPF

US child population, NHANES 2015‒2018 
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Predicted Healthy Eating Index-2015 (95% CI)* across quintiles of UPF

US adult population, NHANES 2015‒2018 
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*<40% adherence to the AHA secondary diet score;
data were weighted to be nationally representative, 
and adjusted for age, sex, race/ethnicity, and education.

Source: Liu et al 2022
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• UPF: definition and identification

• Evidence on UPF intake and diet quality

• Evidence on UPF intake and diseases

Why avoidance or reduction of ultra-processed foods (UPF) is recommended?



‘More than 30 cohort studies*, adjusted for a broad range of potential confounders, have

shown prospective dose-response associations between increased UPF intake and:

obesity, visceral adiposity, increased adiposity from childhood to early adulthood, 

type 2 diabetes, hypertension, dyslipidemias, hyperuricemia, coronary heart disease, 

cerebrovascular disease, breast cancer, non-alcoholic liver disease, Crohn’s disease, 

chronic kidney disease, depression, and all-cause mortality.’ 

Source: Dicken and Batterham 2022



‘More than 30 cohort studies*, adjusted for a broad range of potential confounders, have

shown prospective dose-response associations between increased UPF intake and:

obesity, visceral adiposity, increased adiposity from childhood to early adulthood, 

type 2 diabetes, hypertension, dyslipidemias, hyperuricemia, coronary heart disease, 

cerebrovascular disease, breast cancer, non-alcoholic liver disease, Crohn’s disease, 
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*Cohorts included Harvard, Framingham, ARIC, Nhanes follow-up, EPIC, PURE, Predimed, UK Biobank, UK ALSPAC, 
NutriNet Santé, SUN Navarra, ENRICA Spain, Moli-sani Italy, Lifelines Netherlands, ELSA Brazil, CHNS China ...

*Journals included AJCN, JAMA, PLoS MED, BMJ, BMC Med, BMC Psyquiatry J Am Coll Cardiol, Am J Hypert, Am J 
Gastroenterol, Clin Gastroenterol Hepatol,  Clinical Nutrition, JN, EJCN, Int J Epi ... 



Three meta-analyses of high-quality cohort studies show significant pooled risk ratios for obesity, 
type 2 diabetes, depression, cardio and cerebrovascular disease, and all-cause mortality







• UPF: definition and identification

• Evidence on UPF intake and diet quality

• Evidence on mechanisms linking UPF intake to disease

Why avoidance or reduction of ultra-processed foods (UPF) is recommended



Unbalanced diet nutrient profiles and displacement of whole foods are well-documented
mechanisms for the association between UPF consumption and disease

DIET
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Unbalanced diet nutrient profiles and displacement of whole foods are well-documented 
mechanisms for the association between UPF consumption and numerous chronic diseases

DIET

METABOLISM

Displacement

of whole

foods

If the association between UPF intake and
disease disappear with the adjustment for 

dietary content of critical nutrients and healthy foods
this means that they are the only mediators





37 cohort studies that have adjusted the association between UPF intake and
health outcomes for the dietary content of critical nutrients and healthy foods



‘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. 

These findings strongly point towards aspects of ultra-processing as being 
important factors that impact health, and question the ability to conclude 
that the adverse outcomes from UPFs can be solely attributed to their 
nutritional quality’.



‘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



1) Reduced phytochemicals (Martinez-Steele & Monteiro 2018)

2) Phthalates/Bisphenol A released from packaging materials (Martinez-Steele et al. 2020)

3) Acrylamid and other neoformed substances (Morales et al 2020)

4) Quasi-addictive properties (Gearhardt 2021)

5) Potentially harmful additives (Debras et al 2022)

6) Increased energy intake rate (Forde et al 2020)

7) Increased glycemic response (Fardet 2016)

8) Reduced satiety (Fardet 2016, Dioneda et al 2020)

9) Reduced thermic effect (Dioneda et al 2020)

10) Pro-inflammatory gut microbiota (Zinocker & Lindseth 2018)

Potential mechanisms for UPF health effects other than the deterioration
of dietary nutrient profiles and displacement of healthy foods



Source: Monteiro & Astrup 2022. 
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It is very likely that different combinations of mechanisms link UPF to different diseases
(fascinating area for research)

Source: Monteiro & Astrup 2022. 
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But do we need to know the exact combination of mechanisms
that link ultra-processed food to each disease before

recommending for people to reduce or avoid its consumption?   



UPF avoided or reduced



New questions address ultra-processed foods and food-based 
strategies that can be used by individuals and families to put the 
Dietary Guidelines into action and help prevent or manage 
overweight and obesity. 



Universities and research centers where UPF studies were undertaken

• US: Harvard, NYU, Tufts, UNC, Columbia, 
John’s Hopkins, CDC, NHI ...

• Canada: Montreal, Toronto, PHA/Ottawa ...

• UK: Imperial College, Cambridge, 
Manchester, City University ...

• Australia: Melbourne, Deakin, Sydney ...

• Netherlands: VU Amsterdam, Wageningen, 
Utrecht ...

• France: Sorbonne Paris Nord ...

• Spain: Navarra, NIH Carlos III/Madrid, 
UAM/Madrid ...

• Italy: Florence, IRCCS/Pozzili, Mediterranea
Cardiocentro/Napoli, Insubria/Varese

• Sweden: Karolinska

• Norway: Oslo NUC, OsloMet, NIPH Oslo ...

• Portugal: Porto, Trás-os-Montes e Alto Douro 

• Japan: Kagawa/Saitama ...

• China: Wuhan, Qingdao, Chongqing ...

• Taiwan: School of Public Health/Taipei

• Korea: Seoul National University ... 

• Brazil: USP, UFMG, UFPEL, UFRGS …

• Mexico: NIH/Cuernavaca, UAM/Mexico ...

• Chile: INTA ...

• Colombia: Antioquia, Javeriana ...

• Argentine: CESNI, FIC/Buenos Aires ...

• Uruguay: Universidad de la Republica ...

• ...


