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Scientific critique of ‘ultra-processed foods’
classifications

IN BRIEF

The level of processing our food and drink undergoes does not determine the
nutritional content of the final product.

Classifying and legislating food on the basis of the level of processing is not a
scientifically-sound approach to food policy and would lead to negative outcomes for
our food systems.

FoodDrinkEurope has undertaken a review of over 30 independent academic and
scientific papers that critique ‘ultra-processed foods’ classifications and highlighted
the main arguments in this paper.

FoodDrinkEurope has not financed, commissioned, or participated in any of this
research. Full references and citations are available throughout.

Summary

Below we presenta collection of counterarguments to the use of either NOVA or SIGA
classifications of food processing as a basis of food policy or food regulation. Each
argument is derived from independent, peer-reviewed academic and scientific
research.

e Classifications are ideologically biased

e Biased results in epidemiological studies based on nutrient content

o Lack of differentiation between health outcomes and food parameters

o Lack of robustness on the definitions

¢ Mix of formulation and processing concepts

¢ No measurable data

e High risk of misclassification

e Ultra-processed products with different nutritional qualities

¢ Assumption than culinary preparations are necessarily healthier

¢ Dismissal of established knowledge
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e Better science-based classifications already exist

o Difficultapplication when measured

¢ Epidemiological studies limited by reversed causality

o Lack of understanding of reformulation

e Conceptof “hyperpalatable” products in ultra-processed foods

¢ Conceptof the disruption of food matrices and health in ultra-processed foods

e Assumption of unhealthy food ingredients

e Misunderstanding of food additives

¢ Misunderstanding of food process contaminants and contaminants

¢ NOVA recommendations and food security

¢ NOVA recommendations and health

o Lack of consumer perception data which leads to poor understanding of food

processing
e Important criteria required for dietary guidance are ignored

¢ NOVA Classification could hamperrelevantinnovationsin sustainable solutions

e Risk of policy makers developing policies notbased on scientific consensus
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Scientific argument of the statements
Classifications are ideologically biased

The NOVA and SIGA promoters seem to have ideological grounds wrapped in a
scientific context. Therefore, some of their arguments seem to be clearly biased. The
food industry acknowledges that there are industrial foods of which can be further
optimised, and it is the duty of the food industry to continue their efforts to improve
them where possible. But the industry also offers food that facilitates everyday life and
that contributes to pleasure and health, as soon as the consumer knows how to
integrate them into a varied and balanced diet (Braesco V. et al., 2019). There is no
doubt that the “quality” of food matters, but it is the right mix of processed and
unprocessed foods composing a healthy diet what must be considered (Sollid, K.,
2019). From the perspective of food science and technology, processing and
nutritional value do not have a linear relationship and these concepts need to be
dissociated (Sadler, C. R. et al., 2021).

Biased results in epidemiological studies based on nutrient content

The associations related to the numerous epidemiological research publications are
already biased by the classification itself. The classified ultra-processed products tend
to be energy dense and high in saturated fats, added sugar, and sodium. By default,
the unprocessed or minimally processed foods category does not include foods to
which salt, sugar, oils or fats are added, and contains the major sources of fibres and
micronutrients. It is not clear if the association between ultra-processed foods and
disease is related to processing itself or the energy/nutrient content of the selected
foods under the classification also taking into account consumers’ dietary habits and
lifestyle. Also, the residual confounding is high (Eicher-Miller et al., 2012, 2015, Poti,
J. M., et al., 2017, Gibney M.J. et al., 2017, Vergeer L. et al. 2019, Marino M., et al.,
2021, AESAN, 2020, Lorenzoni G., et al., 2021,).

Lack of differentiation between health outcomes and food parameters (additives, ingredients,
type of production process)

How the schemes have been defined appears to have been done in part to
demonstrate rather than to test a priori hypothesize. The use of the term ‘ultra-
processed’ within which fall the majority of packaged foods, as a part of segmenting
foods for epidemiological research, may demonstrate associations with health effects
linked to the known societal challenge of healthy balanced diets, but other causation
cannot be inferred. However, the term ‘ultra-processed’ in itself carries inference as to
causality and this is exacerbated by descriptions of how it is defined (Sadler, C. R. et
al.,, 2021, Duan MJ. et al., 2022).

Lack of robustness on the definitions

NOVA and SIGA classification are too broad on the definitions (Weaver C.M. et al.,
2014, Gibney M.J. et al., 2017, Braesco V. et al., 2019, Vergeer L. et al. 2019,
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Thielecke F. et all., 2020, de Araujo T.P. et al., 2022). There is a lack of a universally
accepted definition of ultra-processed foods and there have been several schemes,
which has limited the prospective epidemiologic evidence on the selection of items for
the studies (Poti, J. M., et al., 2017, Gibney M.J., 2019, Derbyshire E., 2019). There’s
no legal definition for this term, and its description does not meet the criteria
established for the terms “processing” and “processed foods” by Regulation (EC) No
852/2004 on the hygiene of foodstuffs (FoodDrinkEurope comment).

Mix of formulation and processing concepts

These classification schemes are erroneously applied, as they are based on
formulation and ingredients and do not properly describe the impactof food processing
on health. Moreover, the association between food processing and chronic diseases
might lead to a wrong consumer perception about the food safety risks associated to
processing (Botelho R. et al., 2016, Lorenzoni G., et al., 2021).

No measurable data

There is alack of measurable cut-offsto make the classification, therefore the arbitrary
component is high (Weaver C.M. et al., 2014, Gibney M.J. et al., 2017).

High risk of misclassification

There is a high risk of misclassification of products along the categories proposed
within NOVA and SIGA (Poti, J. M., et al., 2017) since the processing information is
not usually available on the package of the product. Also, NOVA classification is
applied to databases with no distinction of industrialized products. One of the main
sources of variation among study protocols is the tools used for estimating UPF intake.
Most of the data on UPF consumption have been derived from FFQs and 24 h dietary
recall, which are not specifically validated for estimating UPF; thus, such data should
be considered with caution (Marino M., et al., 2021, Capozzi F. et al., 2021).

Ultra-processed products with different nutritional qualities

Within the ultra-processed foods categories we can find products such as whole-grain,
packaged bread or unsweetened breakfast cereals. This suggests that processing
itself may not be a causal determinant of the nutritional quality of foods (Poti, J. M., et
al.,, 2017). Statistically significant differences in all nutrients, including whole grain,
dietary fibre and food components of interest was observed when UPF were excluded
from the diet, risking high nutrient deficiencies (Thielecke F. et all., 2020, Estell M. et
al., 2022).

Assumption that culinary preparations are necessarily healthier
There are products such as pizza, mixed dishes, cookies or other baked goods which

could be culinary preparations or regarded as ultra-processed. It is not known whether
the ultra-processed version necessarily has lower nutritional quality than its home-
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cooked counterpart. In fact, in some cases, the home recipe could be worse than its
ultra-processed alternative (Poti, J. M., et al., 2017, Braesco V. et al., 2019, Estell M.
etal, 2022, Petrus, R. R, et al., 2021, Capozzi F. et al., 2021).

Dismissal of established knowledge

The NOVA and SIGA classifications dismisses decades of nutrition research showing
the relationship between nutrients and health, which overrules the overall scientific
approach accepted worldwide. They regard as conventional and overdue all the actual
existing classifications and do not build upon the accepted knowledge. It takes food
industry multinationals as the promoters of non-innovative approaches and
contributors of unhealthy habits, proving some biased motivations (FoodDrinkEurope
notes on Davies, V. F. et al., 2017).

Better science-based classifications already exist

It is unclear whether the NOVA or SIGA classifications improve upon existing
classifications based on dietary quality indexes or nutrient profiling scores for
researching the relationship between diet and health (Poti, J. M., et al., 2017, Vergeer
L. et al. 2019). There are already better classification systems such as FoodEx2
(EFSA) or EPIC (European Prospective Investigation into Cancer and Nutrition) which
encompass a better correlation between processing and health (Gibney M.J. et al.,
2017).

Difficult application when measured

Authors of the SIGA classification tried to make the NOVA classification more robust
by introducing measurable parameters to obtain a Technological Index (TI) for
healthiness of products. Their results were initially neutral when considering groups B
and C in reference to distinguish numerically between the health effect of processed
products and ultra-processed. Further numerical arrangements allowed them to make
a final separation, thus arguing that their results backed up the NOVA classification.
The initial result is easier to understand, as the meaningful differentiation was found
only between nutritional density between un-processed foods and processed foods
(FoodDrinkEurope comment on Fardet, A., et al., 2018).

Epidemiological studies limited by reversed causality
The epidemiological studies researching the relationship between ultra-processed
food and disease are limited by the potential of reverse causality. i.e. This relationship
does not indicate the validity of the classification (Poti, J. M., et al., 2017, Sadler, C. R.
et al., 2021).

Lack of understanding of reformulation

Authors of NOVA classification do not accept the reformulation of products as a
solution (Scrinis, G., & Monteiro, C. A., 2017) although they accept that the “clean
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label” trends are positive for the health of consumers. They do not account that food
processing and reformulation are also widely applied to reduce energy density, as
evidenced in semi-skimmed milk, low-fat, spreads, pre-portioned calorie-controlled
meals, or zero-energy beverages. Food industry has also reduced the content of other
nutrients to limit (Gibney M.J. et al., 2017). Rather than eliminating UPFs, “we should
acknowledge their utility and consider that their reformulation, rather than elimination,
might have a more meaningful impact on improving the nutritional quality and health
on a population level (Derbyshire E., 2019, Tobias D.K. et al., 2021, BDA., 2021).

Concept of “hyperpalatable” products in ultra-processed foods

Authors of NOVA classification also regard ultra-processed foods as intentionally
hyperpalatable and addictive. There are not many studies to date that compares the
satiating efficiency of the same food material whether it is a minimally processed or
ultra-processed, this assertion has no scientific grounds so the term hyperpalatable
could be considered the same as palatable (Gibney M.J. et al., 2017). Some studies
show no empirical evidence from clinical trials for a disproportionate contribution of
specific tastes of ultraprocessed foods in promoting excessive daily energy intakes
(Teo, P. S. et al., 2022, Gibney M.J. et al. 2022).

Concept of the disruption of food matrices and health in ultra-processed foods

The latest research links the disruption of the food matrix produced by processing to
overconsumption and higher calory intakes (Fardet et al., 2022). To link specific matrix
effects and taste—nutrient relationships to food processing, there is a need to explore
sensory and metabolic responses to foods that have equivalent nutrients but differ in
their degree of food processing (Gibney M.J. et al., 2022, Teo P.S. et al., 2022).

Assumption of unhealthy food ingredients

The authors of the NOVA classification define the health qualities of ultra-processed
foods on the basis of second-degree processed foods, such as modified starches,
sugar syrups, emulsifiers or gums. Those are produced from food raw materials and
tested by EFSA and other worldwide entities that ensure the safety and healthiness of
these materials (Braesco V. et al., 2019, Petrus, R. R., et al., 2021, Blumfield M. et al.,
2021).

Misunderstanding of food additives

The authors of the NOVA classification also define food additives as ingredients that
cause poor health. Food additives have undergone extensive toxicological
assessments by EFSA and other entities worldwide, which ensures the safety and
healthiness of those (Gibney M.J. et al., 2022). Additives are needed for different
technological and functional reasons and the food industry uses them when it is
necessary. Additives themselves are not much different than perceived food based
ingredients (e.g. salt), they provide the same functionality, and sometimes, even an
improved functionality towards health (e.g. additives that provide the technical
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characteristic of salt but with a lesser impact on health). The NOVA classification
promoters create distrust of the consumers towards the food industry and food safety
governmental agencies, jeopardising food security and nutrition security worldwide
(Braesco V. et al., 2019).

Misunderstanding of food process contaminants and contaminants

Studies referring NOVA classification also mention processed contaminants such as
acrylamide or polycyclic hydrocarbons as a negative effect of ultra-processed foods.
These contaminants are produced at any level of processing, not making a distinction
between home-made or industrial goods. As a matter of fact, industrial processes have
higher control over those chemicals (Van Boekel, M., et al, 2010, Braesco V. et al.,
2019). The same case with contaminants such as pesticide residues, antibiotics, heavy
metals, mycotoxins, or packaging migrants. Those are not inherent to the ultra-
processed foods group and the NOVA classification does not provide information on
its presence in any of the categories of the classification (Braesco V. et al., 2019).

NOVA recommendations and food security

The NOVA and SIGA classification authors recommend that the intake of ultra-
processed foods should be avoided and that the intake of processed foods should be
minimized, however, there is no scientific evidence on how this model might affectfood
security and maintain the sustainability of the actual food system (Gibney M.J. et al.,
2017, Tobias D.K. et al., 2021). In addition, avoidance of foods deemed as ultra-
processed foods could decrease intakes of dietary fibre and micro-nutrients like folate,
calcium (Jones J.M. 2019, Thielecke F. et all., 2020). It has been shown that a narrow
range of food choices may lead to dietary inadequacies, a particular concernin elderly
people (Bernstein, M. A. et al. 2002). Therefore, limiting the variety of food choices
ignores major trends in society and their implications.

NOVA recommendations and health

According to NOVA, certain ingredients such as lard, coconut oil and rapeseed oil are
all classified as culinary ingredients and no distinction is made on the healthiness of
the product based on e.g. saturated fatcontent. This approach does not help consumer
to choose a healthier product because is not addressing the nutritional value of the
nutrients themselves. Consumers need to be correctly informed that healthiness has
no direct or absolute correlation either with the number of ingredients, intensity, or
number of processes or with the fact that the food has been processed in households
or a large industrial plant (Petrus, R. R., et al., 2021, BDA., 2021)

Lack of consumer perception data which leads to poor understanding food processing

Consumers understanding, and implementation of NOVA is poorly known. There have
been very few studies on consumers’ conceptualization of the term Ultra-processed
food. Existing studies found mixed results with some of the participants perceiving
processed food culinary ingredients and even some minimally processed foods as
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ultra-processed foods (Ares, G et al., 2016, Sadler, C. R. et al., 2021). Conflict and
disagreement among professionals could sow doubts and amplify consumer confusion
about this topic, leading to either (a) amplified or attenuated perception of risk; (b) loss
of trust; (c) rejection of any messages (Sadler, C.R. et al., 2022)

Important criteria required for dietary guidance are ignored

NOVA classification fails to demonstrate the criteria required for dietary guidance:
understandability, affordability, workability and practicality. Consumers' confusion
about definitions and food categorisations, inadequate cooking and meal planning
skills and scarcity of resources (time, money), may impede adoption and success of
NOVA (Jones, J. M. 2019, Tobias D.K. et al. 2021, Estell M. et al., 2022, Petrus, R.R.,
et al., 2021).

NOVA classification could hamper relevant innovations in sustainable solutions

In addition to the conflicts with nutrition advice, guidelines based on food processing
could be misinterpreted as meaning that processing in itself is bad. Such consumer
rejection could hamper sustainable innovations that address a more (environmentally
and social) sustainable food system (Sadler, C. R. et al., 2021). The impact of UPFs
on greenhouse gas emission is not greater than that of less processed alternatives.
Moreover, advancements in food processing technologies can affect this source of
dispersion that generates a significant impact on the entire supply chain, and thereby
offset the potential threat to sustainability and biodiversity (Capozzi F. et al., 2021).

Risk of policy makers developing policies not based on scientific consensus

Some dietary guidelines, at first in Brazil and now in other countries such as India, and
regions such as Flanders in Belgium, refer to food processing and advise
avoiding/limiting ultra-processed food. Hence the concept of “processed food,” and its
classification, is increasingly in the spotlight stimulating debate among professionals
within different scientific disciplines in the published literature. In a recent critical review
of classification systems, we found a lack of consensus on what features determine
the level of food processing (Sadler, C.R. et al., 2022).
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