


Why UPF are attracting attention?



Food Classification

Foods within a group are not identical; they share nutritional 
functions that are useful when planning the diet.

Variety including different food groups throughout the day

Complementarity ensuring different nutrient contributions

Substitution alternating foods with a similar nutritional role

Practicality translating nutrient requirements into practical behaviours

Why does this help build a complete and varied diet?

The underlying logic is nutritional: each group indicates the 
main role of the food within the diet.



Do we need to consider additional dimensions, or is current nutritional knowledge sufficient for 
recommendations?

In recent years, a different perspective has emerged: considering the nature, extent and purpose of food 
processing.

Food processing as an emerging dimension

But does food quality depend only on what a food contains?



Food processing as an emerging dimension

Food processing proposed as an emerging dimension (but 

with limitations)



The NOVA classification

The most important factor now, when considering 
food, nutrition and public health, is not nutrients, and is not 
foods, so much as what is done to foodstuffs and the 
nutrients originally contained in them, before they are 
purchased and consumed. That is to say, the issue is food 
processing—or, to be more precise, the nature, extent and 
purpose of processing, and what happens to food and to us 
as a result of processing.



NOVA is a name, not an acronym.

It is a food classification system developed in 2009 by a 
group of Brazilian epidemiologists (Centre for 
Epidemiological Studies in Health and Nutrition, NUPENS, 
School of Public Health, University of São Paulo, Brazil).

It classifies foods according to the nature, extent and 
purpose of processing.

It divides foods into four groups.

The NOVA classification

NOVA 1: unprocessed or minimally processed foods
NOVA 2: processed culinary ingredients
NOVA 3: processed foods
NOVA 4: ultra-processed foods



What are UPFs?



2009

Introduction of Group 2
(substances extracted from 
foods) + small amounts of 

minimally processed foods.

2010

Greater emphasis on 
combining Group 2 and 
Group 1 ingredients to 

create ready-to-eat or ready-
to-heat products.

2012

It is specified that many UPF 
ingredients are not normally 

available for retail 
purchase.

2014

Greater emphasis on 
ingredients not available at 

retail and on specific 
industrial processes.

2015

UPFs are defined as 
industrial products

composed mainly or entirely 
of extracted, derived or 

synthesised substances.

2016

UPFs are typically described as having 5 or more ingredients, often 
including substances not commonly used in culinary preparations.

2017

Formulations containing multiple ingredients, including substances 
not used in culinary preparations, and additives with specific functions.

? How many ingredients?

Why 5?
Is this an arbitrary threshold?

? “Not commonly used in cooking”

Which cuisine?
Which country?
Which historical period?

?
Is the required information 
available?

Dietary surveys rarely capture all 
details on formulation and 
production.

What does NOVA classify?



What are UPFs?



Nutritional classification vs NOVA classification

Foods belonging to the same nutritional group may fall into different NOVA groups depending on 
production process and formulation.



Nutritional classification mainly describes what a food provides; NOVA mainly considers how it has been formulated and 
processed. Even within the same food category, small formulation differences may change NOVA assignment.

Nutritional classification vs NOVA classification



Publications on UPFs

In 2026 alone, 1,339 articles have already been published on so-called ultra-processed foods, which have 
rapidly become one of the most studied and debated topics in nutrition research.



Common dietary assessment sources

1

Food consumption
databases

Population-level 
estimates; often based 

on existing food group or 
nutrient databases.

2

Food records and
24-hour recalls

Detailed intake data, but 
processing details may 

be incomplete or 
inferred.

3

Food-frequency
questionnaires

Practical for large 
cohorts, but usually not 

designed to identify 
NOVA categories.

Key issue

Were these dietary assessment 
tools developed and validated to 

capture food processing?

Validated

for this purpose?

Or validated for

other purposes?

How do we measure UPF consumption?



How do we measure UPF consumption?



Once foods have been classified as UPF, exposure can be quantified in different ways.

Common metrics

g/day of UPFs absolute intake

% of total food weight weight-based exposure

% of total energy intake energy contribution

servings/day or % of servings frequency or portions

intake categories tertiles, quartiles or 
quintiles

Same metric ≠ same meaning

grams weight energy

servings quantiles

Different choices may change rankings, comparisons across 
countries and interpretation of “high UPF intake”.

Different metrics are not interchangeable. A “high UPF consumer” may represent very different absolute 
intakes across studies and populations.

How do we express UPF exposure?



How much UPF is consumed worldwide?

• The contribution of UPFs varies across 
countries and populations:

• Lower values in Italy (around 10-15% of 
energy intake)

• In the United States and the United 
Kingdom, UPFs provide more than 50% of 

total energy intake
• Large variability also exists within the same 

country.

Marino et al, 2021



Which UPFs are consumed worldwide?

It is not only the amount of so-called UPFs 
that varies: their composition also differs. 

NOVA 4 may therefore represent qualitatively 
different dietary patterns across countries.

Ruggiero et al, 2025
Steele et al, 2023



Key reading
Several outcomes show positive associations 
with UPF intake.

Credibility is often low or very low, reflecting 
study design and heterogeneity.

The question is not only whether associations 
exist, but how robust and explainable they are.

Summary of pooled estimates across health outcomes

What does observational evidence show?



What does the observational evidence show?

UMBRELLA REVIEW

45
pooled 

analyses

32
outcomes with direct 

associations

GRADE
mostly low or 

very low 
certainty

The signal is broad, but not decisive: most 
associations come from observational meta-analyses 
and require cautious interpretation.

Useful for hypothesis generation — not sufficient, 
alone, to establish causality.



Are all UPFs the same?

Key reading

higher consumption of UPFs increases the risk of cancer and 
cardiometabolic multimorbidity.

associations were most notable for animal-based products, 
and artificially and sugar-sweetened beverages. UPF breads 
and cereals or plant-based alternatives were not associated 
with risk.



Most evidence linking UPFs to health outcomes is observational.
This is important evidence — but it does not, by itself, prove causation.

Observed
association

Residual
confounding

Measurement
error

Causal
mechanisms?

The key question is not only whether UPF intake is associated with health,
but what exactly explains the association.

Association vs causality



Association vs causality



Why intervention studies?



From intervention studies? NO!



What about intervention studies?

Rethinking ultra-processed foods: 
evidence and controversies from 
intervention trials

Systematic review



The first study

Hall et al., Cell Metabolism 2019



The first study

Hall et al., Cell Metabolism 2019



Was it really “processing”?

Ludwig et al., Cell Metabolism 2019



Was it really “processing”?

Ludwig et al., Cell Metabolism 2019



Was it really “processing”?

Ludwig et al., Cell Metabolism 2019



The role of eating rate



The role of eating rate

Slide 34



The role of palatability



From extreme exposure to a balanced model



UPF and diet quality

«Increased UPF intake correlated with an increase in free sugars, total fats, and saturated fats, as well as a decrease in 
fiber, protein, potassium, zinc, and magnesium, and vitamins A, C, D, E, B12, and niacin. In conclusion, the data indicate 

that increased UPF consumption negatively affects the nutritional quality of diets.»



«Participants with a low adherence to the MD had a significantly higher contribution of UPF in the diet 
(22.2%) compared to those with a moderate (16.2%) and high (12.6%) adherence.»

UPF and Mediterranean diet



UPDATE: the first “balanced” trial

Dicken et al., Nature Medicine 2026



The PROMENADE study



The PROMENADE study



Reflections



From guidance to consumers



daniela.martini@unimi.it
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