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The Ultra-
Processing Question

What “ultra-processed” actually means — and what the evidence does and
does not prove.

Ultra-processed food is the most discussed idea in nutrition and one of the most muddled. This paper
separates three things that are routinely conflated: what the NOVA classification actually says, the
single randomised experiment that shows ultra-processing causes overeating, and the large body of
population studies that link it to disease but cannot, by design, prove cause. The result is a clear-eyed
account of strong evidence, genuine uncertainty, and honest controversy.

THE NUTRINDX EVIDENCE LENS

01 EVIDENCE GRADE - certainty of the science (GRADE)
02 SUBSTANTIATION — is the claim proven in humans? (EFSA)
03 DELIVERY - dis the molecule absorbable as sold? (BCS)
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PROCESSING, MEASURED

Strong evidence, honest uncertainty

Few dietary ideas have moved from academic journals to dinner-table conversation
as fast as “ultra-processed food.” With that speed came confusion: the term is used as
a synonym for junk food, a moral category, and a scientific classification all at once.
To read the evidence honestly, the three must be pulled apart — and the strongest
single experiment must be weighed against a much larger but weaker pile of
observational data.

HOW WE WEIGH THE EVIDENCE

Every NutrIndx paper scores claims on three axes. Evidence grade (after GRADE): how certain is the
science, from High to Very Low — randomised trials start high, observational studies start low.
Substantiation (after EFSA Articles 13 /14): is the ingredient defined, the effect beneficial and
measurable in humans, and the cause-and-effect link actually shown? Delivery (after the
Biopharmaceutics Classification System): can the molecule even be absorbed as sold, and does the
formulation credibly change that? Ultra-processing is the clearest case in nutrition where one
high-certainty causal finding sits beside many low-certainty associations — a perfect test of the
Evidence-grade axis from Paper 01.

1- NOVA: classified by processing, not nutrients

The framework behind the term is NOVA, introduced by the Brazilian epidemiologist Carlos
Monteiro and formalised in 2019.! Its radical move is to classify food by how and why it was processed
rather than by nutrient content. Group 1 is unprocessed or minimally processed food (fruit,
vegetables, grains, eggs, milk). Group 2 is culinary ingredients (oils, butter, sugar, salt). Group 3 is
processed food (cheese, canned vegetables, freshly baked bread — a few recognisable ingredients).
Group 4, ultra-processed food, is industrial formulations typically containing five or more
ingredients, including substances of little culinary use — high-fructose corn syrup, hydrogenated
oils, protein isolates, modified starches — plus cosmetic additives such as emulsifiers, colours, and
flavours.

2 - What processing does at the molecular level

Several distinct molecular changes hide inside the word “ultra-processed.” High-heat reactions: the
Maillard reaction between sugars and amino acids above roughly 120°C creates flavour and colour
but also acrylamide, a process contaminant whose formation from the amino acid asparagine was
established in two 2002 Nature papers.?”4 IARC classifies acrylamide as Group 2A, “probably
carcinogenic to humans.” Structural disruption: industrial milling and extrusion destroy the intact
cell walls of whole foods, which raises the glycemic response and removes the physical “work” of

eating. Additives: emulsifiers keep formulations stable and smooth.

The additive question shows how careful reading must be. A landmark 2015 study found that two
common emulsifiers — carboxymethylcellulose and polysorbate-80 — disturbed the gut microbiota
and induced low-grade inflammation and metabolic syndrome.6 But that study was in mice. When
the same group ran a randomised controlled feeding study in humans in 2022,
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carboxymethylcellulose altered the microbiota and reduced beneficial metabolites but did not
produce overt disease.” The mechanism is plausible and partly demonstrated; the human clinical
proof is incomplete. That distinction is the whole game.

3 - The one causal experiment

Almost everything linking ultra-processed food to disease is observational — with one important
exception. In 2019, Kevin Hall's team at the US National Institutes of Health ran a randomised
controlled trial inside a metabolic ward.? Twenty weight-stable adults spent two weeks eating an
ultra-processed diet and two weeks eating an unprocessed diet, in random order. Critically, the two
diets were matched for presented calories, energy density, sugar, fat, sodium, and fibre — so any
difference could not be blamed on nutrient content alone.

The result was striking: on the ultra-processed diet, people ate about 508 calories more per day (p =
0.0001) and gained roughly 0.9 kg in two weeks, while on the unprocessed diet they lost about the
same. The leading mechanistic suspect was eating rate — the ultra-processed meals were consumed
faster, outpacing the body's fullness signals. This is the strongest evidence in the field that
ultra-processing causes overeating — though it is a single trial of 20 people over 28 days in a
controlled ward, not free living.

4 - The population evidence

Around that one experiment sits a large observational literature. The French NutriNet-Santé cohort
(over 100,000 participants) found that a 10% increase in the ultra-processed share of the diet was
associated with a 12% higher overall cancer rate (hazard ratio 1.12; 95% CI 1.06—1.18).8 The most
comprehensive synthesis, a 2024 BMJ umbrella review pooling data from nearly 10 million people
across 45 analyses, found direct associations for 32 of 45 health outcomes.” Its headline associations
included cardiovascular-related mortality (relative risk 1.50) and type-2 diabetes (dose-response RR
1.12).

CLAIM vs EVIDENCE - read the certainty, not just the number

The 2024 umbrella review is frequently cited as proof that ultra-processed food is dangerous. Its own
authors are more careful: under GRADE, most of the associations were rated “low” or “very low”
certainty. Only a few outcomes — all-cause mortality, type-2 diabetes, overweight/obesity — reached
“moderate.” The associations are real and consistent, but they are observational and cannot, by design,
prove that ultra-processing itself (rather than the diets and lifestyles that accompany it) is the cause.”

5 - The mechanisms still on the table

Why might ultra-processed food drive worse outcomes? Several non-exclusive mechanisms are
under active study: higher energy density (more calories per bite); hyper-palatability (engineered
combinations of fat, sugar, and salt that blunt satiety); faster eating rate (the Hall signal); loss of the
intact food matrix and fibre that slow digestion; and additive effects on the gut microbiome. The
honest summary is that ultra-processing reliably causes short-term overeating, is robustly associated
with worse long-term health, but the specific molecular culprit is not yet isolated.

Excess energy intake Hall 2019 (RCT) kcal /day +508 Causal (RCT)
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Overall cancer Fiolet 2018 (cohort) HR per 10% UPF 112 (1.06-1.18) Observational
Cardiovascular mortality Lane 2024 (umbrella) RR 1.50 (1.37-1.63) Very low
(GRADE)
Type-2 diabetes Lane 2024 (umbrella) Dose-response RR 112 (1.11-1.13) Moderate
(GRADE)
All-cause mortality Lane 2024 (umbrella) RR 1.21 (1.15-1.27) Low (GRADE)

Table 3 - One causal datapoint (Hall) among many associations of mixed certainty. Sources 2, 8, 9.

6 - The honest controversy
NOVA is not universally accepted. Critics argue the definition is imprecise — the “five or more
ingredients” heuristic captures both soft drinks and some reformulated wholegrain breads — and
that nutrient content, not processing as such, may drive the observed harms. %11

set Monteiro against researchers including Arne Astrup over whether “ultra-processing” is a

A prominent debate

mechanistically meaningful category or a proxy for poor diet quality. NutrIndx's position is to report
this openly: NOVA is a useful organising idea with real predictive signal and real definitional
fuzziness, not a settled law.

7 - Practical, non-alarmist takeaways
* The strongest evidence supports a simple behaviour: slow down and favour foods closer to their
whole form — not fear of every packaged item.

* “Ultra-processed” is a spectrum, not a poison label; a wholegrain bread and a soft drink are not
equivalent despite sharing the category.

* Population studies justify caution, not certainty; treat “UPF causes disease X" headlines as
associations until a trial says otherwise.

This paper is educational and summarises peer-reviewed science and regulatory positions current at the time of writing. It is not
medical, dietary, or clinical advice, and does not diagnose, treat, or make health claims about any product. Figures are reported as
published; where sources disagree or a number is contested, that is stated. Consult a qualified professional for individual guidance.
© 2025 NutrIndx.
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