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THE NOVA SYSTEM AND ULTRA-PROCESSED FOODS IN RELATION TO
CONSUMER DECISION-MAKING IN FOODS CHOICE

Maria Angelovi¢ovd, Lucia Zeleiiakovd, Peter Zajdc, Jozef Capla

ABSTRACT

The purpose of the study was to investigate strawberry yogurt according to the NOVA food classification system. The
object of research were strawberry yogurts from 6 different manufacturers, which are commonly available to food
consumers, were randomly selected to investigate food samples under the NOVA food classification system. Based on this
food, we present a methodology for assessing food safety with the application of the procedure. At the same time, we
justify the classified food to Group 4, i.e. one of the 4 groups according to the NOVA system of food classification on a
scientific basis, knowledge from the scientific literature. The evaluated results of the labeling of strawberry yogurt from
various producers indicate that they are all classified as ultra-processed foods. Their characteristic feature is that they are
industrial products with five or more, and usually many, items. Strawberry yogurt samples from various manufacturers
evaluated contained 7 to 12 specific items that are not basic raw material, i.e. unprocessed or minimally processed food of

Group 1.
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INTRODUCTION

The term ultra-processed foods come from the NOVA
classification scheme, which divides foods into four
groups:

Group 1: unprocessed or ,,minimally processed” foods,
including fruit, vegetables, and meat. Foods in this group
may be processed in a manner that does not add other
ingredients. They may be cooked, ground, dried, or frozen.

Group 2: processed culinary additives; they are
substances obtained directly from foods of group 1 or
nature by processes such as pressing, refining, grinding,
milling, and spray-drying; they are processed food items,
including sugar, salt, and oils, when the items of this group
are combined, for example by the production of salty
butter, this product remains in this group.

Group 3: processed foods, represents the combination of
unprocessed or minimally processed foods with processed
culinary additives; i.e. Group 1 and Group 2. These are
bread, wine, and canned vegetables. Additives are allowed
provided they preserve the original characteristics of the
food, such as ascorbic acid added to preserved fruit to
prevent browning.

Group 4: ultra-processed foods do not have a strict
definition, but the NOVA system points to some
characteristics. They usually have five or more additives.
They can be aggressively sold and highly profitable.

The risk of ultra-processed foods of Group 4 is from
,substances which are not normally used in culinary

preparations and additives intended to imitation the
sensory properties of Group 1 foodstuffs or culinary
preparations thereof or to mask (conceal) undesirable
sensory properties of the finished product” (Monteiro et
al., 2016).

The risk of ultra-processed food of group 4 is from
"substances not normally used in culinary preparations and
additives intended to imitate the sensory properties of
Group 1 foodstuffs or culinary preparations from these
foods or mask (conceal) undesirable sensory properties of
the final product” (Monteiro et al., 2018).

Hall et al. (2019) followed hospitalized adult patients
who received ultra-processed and unprocessed food every
day for 14 days. The diet was compared for energy intake,
sugar, fat, fiber, and macroscopic minerals. Ad libitum
intake was 2,093.4 kJ.day™ (500 kcal) more for ultra-
processed foods compared to unprocessed food. The body
weight changes of these respondents were highly
correlated with dietary differences in energy intake (see
Figure 1).

The ultra-processed products listed in the second row are
not variants of the food and meal mentioned above. They
are composed of industrial food substances but contain
little or no unprocessed food. They are unhealthy for their
character and should be grouped. We should avoid these
foods (Monteiro et al., 2016).

The definition of ultra-processed foods has been
gradually developed and improved over the years 2009 to
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2017 (Monteiro, 2009; Juul et al., 2018; Monteiro et al.,
2010; Moubarac et al., 2014; Monteiro et al., 2010;
Monteiro et al., 2016; Costa Louzada et al., 2015c;
Martinez Steele et al., 2016).

In the publication of the team of Monteiro et al. (2016)
the food groups 1, 2, 3, and 4 of the NOVA system are
characterized in detail.

We focused on Group 4 foods, i.e. ultra-processed foods
and drinks in our article.

Group 4 NOVA food products are food and beverage
products that are fully processed. These are industrially
manufactured products with five or more, and usually
many, items. Additives often include those also used in
processed foods such as sugar, oils, fats, salt, antioxidants,
stabilizers, and preservatives.

Additives found only in ultra-processed products include

those not commonly used in culinary preparations and
additives. The purpose of the additives in ultra-processed
foods is to imitate the sensory properties of Group 1 foods
or culinary preparations from these foods or to mask the
undesirable sensory properties of the final product. Foods
in Group 1 are proportional or absent in ultra-processed
products.

Substances that are only found in ultra-processed
products are some directly extracted from foods such as
casein, lactose, whey, and gluten and some derived from
further processing of food ingredients such as
hydrogenated or interesterified oils (fatty acid exchange in
the triacylglycerol structure), hydrolyzed proteins, soy
protein isolate, maltodextrin, invert sugar and high
fructose corn syrup.

Food additives found in ultra-processed products include

Ultra-processed Diet

Unprocessed Diet

Diets were presented in random order and matched for
provided calories, sugar, fat, fiber, and macronutrients
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Figure 1 High correlation between intake of different energy content from ultra-processed and unprocessed foods ad

libitum and body weight (Hall et al., 2019).

| e
Figure 2 Unprocessed (1% row) and ultra-processed foods (the 2™

row) (Monteiro et al., 2016). Note: The first row:

fruit; grains and legumes; stew with beans and vegetables; water. The second row: fruit flavored popsicles; breakfast

cereals; reconstituted meat product; non-alcoholic drinks.
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coloring, flavor enhancers, sugar-free sweeteners, and
processing aids such as carbonation, firming, volume
expansion and leveling, antifoams, anti-caking and glazing
agents (e.g. palm kernel oil), emulsifiers, sequestrants, and
humectants.

Some industrial processes without domestic equivalents
are used to produce ultra-processed products such as
extrusion and molding and pre-frying.

The main purpose of industrial ultra-processing is to
produce products that are ready to be consumed, drunk, or
heated and which can replace unprocessed or minimally
processed foods that are naturally ready to be eaten, such
as fruit and nuts, milk and water, and freshly prepared
beverages and meals. Common features of ultra-processed
products are excessive tastiness, sophisticated and
attractive packaging, multimedia, and other aggressive
marketing for children and adolescents, health claims, high
profitability, and multinational corporations.

Examples of typical ultra-processed products are
carbonated beverages; sweet or savory snacks; ice cream,
chocolate, confectionery; meat packaged pastries;
margarine and spreads; biscuits, pastries, cakes, and cake
mixes; breakfast cereals, energy drinks; dairy drinks,
Hfruit' yogurts” and ,fruit drinks”; cocoa drinks; meat
extracts, including chicken and ,instant” sauce; infant
formulas, milk after milking, other products for infants;
powdered or ,.enriched” meal substitutes; many ready-to-
cook products, including pre-made cakes and pasta and
pizza; poultry and fish ,,nuggets" and ,,Sticks"”, sausages,
hamburgers, hot dogs and other reconstituted meat
products and powdered and packaged ,instant” soups,
noodles and desserts.

Where products produced exclusively from foodstuffs of
Group 1 or 3 also contains so-called ,,food” cosmetic or
sensory enhancing additives, such as plain yogurt with
added fruit containing artificial sweeteners and breads with
added emulsifiers, are classified here in Group 4. Where
alcoholic beverages are identified as foods, these produced
by fermentation of the foods of Group 1, followed by
distillation of the resulting alcohol, such as whiskey, gin,
rum, vodka, are classified in Group 4.

Advice based on NOVA knowledge on ultra-processed
foods in the area of nutrition in relation to good human
health, and the accumulated evidence of their effects in
national dietary habits and welfare, it is relatively simple
but significant to avoid consuming them. This issue of
ultra-processed foods is elaborated e.g. in the official
dietary recommendations for Brazilian citizens, where the
issue is addressed not only in research but also in politics
(Brazilian Ministry of Health, 2014).

The importance of industrial processing in terms of
methods and uses of food additives or produced by modern
food science and technology in terms of food properties
and the state of food in relation to human health, it is still
undervalued. This state of so-called relative neglect is
contained in reports and other documents that include
recommendations on diet, epidemiological studies, and in
policies and strategies aimed at improving nutrition and
health of the population. In the first half of the last century,
the guidelines on eating, they contained most of the meals
that were a combination of foods with culinary additives
and consumed as meals as such. But the second half of the
last century is characterized by food packaging, labeling,

and instructions for preparing for eating or heating. These
»fast” or ,profitable” foods became more and more
preferred, they have become more important in the
dietary models of high-income countries (Monteiro et al.,
2018).

Monteiro (2009) published an opinion claiming that the
scope and purpose of food processing had changed
worldwide. These changes are leading to a harmful global
food system and a pandemic of obesity and other
nutritional causes of chronic non-communicable diseases.
The NOVA system classification scheme according to
Monteiro et al. (2016), which contains four groups of
foods, according to the extent and purpose of the
processing to which they are subject, includes physical,
biological, and chemical processes. These processes occur
after the separation of natural foods and before their
consumption or use in the preparation of meals. The
methods used in the culinary preparation of foods in
household kitchens, restaurants, public catering in general,
including the disposal of wastes from cooking meals,
spices, and blending various foods, the NOVA
classification scheme is not taken into account.

The purpose of the study was to investigate strawberry
yogurt according to the NOVA food classification system.

Scientific hypothesis

Scientific hypothesis: Based on the evaluation of
strawberry yogurt samples from different manufacturers,
that these industrial products will contain items, which will
be a characteristic attribute and count for inclusion in
ultra-processed foods.

MATERIAL AND METHODOLOGY

Object of study

Strawberry yogurts, which are commonly available to
food consumers, were randomly selected to investigate
food samples under the NOVA food classification system.
Based on this food, we present a methodology for
assessing food safety with the application of the procedure.
At the same time, we justify the classified food to Group 4,
i.e. one of the 4 groups according to the NOVA system of
food classification on a scientific basis, knowledge from
the scientific literature.

Characterization of strawberry yogurt samples

Strawberry  yogurt samples from 6 different
manufacturers were investigated based on the NOVA food
classification system according to Monteiro et al. (2016).
These authors have included fruit yogurts among the
Group 4 foods, which are ultra-processed.

Method

Strawberry yogurt samples were assessment based on
composition, i.e. labeling on the packaging. Each food
ingredient that is characterized by Group 4 foods has been
identified by a number in the order in which the strawberry
yogurt items were listed. For assessment of strawberry
yogurt, 6 pcs samples, were available. Each sample
originated from a different manufacturer. Initially, the
composition items for each strawberry yogurt sample
indicated on the packaging were identified by the order

Volume 14

2020



Potravinarstvo Slovak Journal of Food Sciences

number. The final number of the sample composition item
characterized the sum of strawberry yogurt items.

The NOVA food classification system according to
Monteiro et al. (2016) contains fruit yogurts in Group 4
foods, i.e. in ultra-processed foods characterized by 5 or
more specific items in the composition.

RESULTS AND DISCUSSION

The evaluated results of strawberry yogurt are given in
Table 1.

The table shows the composition of strawberry yogurt
from 6 different manufacturers. Given the risks associated
with their consumption, which follow from the literature
review, our effort was to propose a methodology for their
identification, i.e. a simple way that would be
understandable for food consumers. The food consumer
selects the food itself when buying the food. He decides
which food to choose from.

Several factors influence his choice, but one of the most
important is a health-related choice. We aimed to assess
risks from processed foods, including ultra-processed
foods and facilitating decisions in choosing foods for
consumers.

This is the initial work, which is closely linked to the
tracing of food labels by food consumers, which is already
a common part of food purchases.

The present study presents a broader link between
consumer decisions in food choice and public health. Even
now, in many cases, the food consumer is already deciding
on the choice of food based on its composition. The
scientific basis for this decision is based on the Nova
system, which is presented in this article.

The evaluated results of the labeling of strawberry yogurt
from various producers indicate that they are all classified
as ultra-processed foods. Their characteristic feature is that
they are industrial products with five or more, and usually
many, items. Additives are used in them as in processed
foods (sugar, stabilizers, and preservatives). Other items
have been found in them, which are typical only for ultra-
processed products and which are not commonly used in
culinary preparations and culinary additives (such as
aromas, coloring, acidity regulators, etc.).

Research from recent years confirms data that medicines
are being processed, which are now the main shaping
force, which has become a global food system and is a key
determinant of eating methods and possible health and
well-being (Monteiro, 2009; Ludwig, 2011; Stuckler et
al., 2012; Moodie et al., 2013).

Analysis of survey data confirmed findings from the
consumption of ultra-processed foods (Costa Louzada et
al., 2015a, Costa Louzada et al., 2015b; Steele et al.,
2015; Cespedes and Hu, 2015).

Food classification according to the NOVA system it is
clear, useful, understandable, and easy to use (Monteiro et
al., 2016).

According to Rico-Campa et al. (2019) the methodology
of the NOVA system classification of foodstuffs was
criticized, but according to these authors, there is no better
alternative. It is also easy to use for reporting and
reproducible and therefore beneficial to public health.
Also, it is the best known and most commonly used
classification of ultra-processed foods in epidemiological
studies.

Therefore, these authors used the classification a NOVA
system for identifying four different food groups by stage
of processing. Their interest was in the fourth group under
the NOVA system, which included ultra-processed food
and beverages that tend to be nutritionally unbalanced due
to several industrial process operations.

These foods are economically advantageous because the
shelf life and hence the sale of these foods increases, but
the quality of the nutritional value decreases. Ultra-
processed foods are characterized by high energy, low
fiber, and microscopic minerals and high added or free
sugars, sodium, saturated fats, and chemical food additives
(Moubarac et al., 2013).

Intake of ready-to-eat, ready-to-drinks, ready-to-eat
products has increased significantly in all countries,
irrespective of economic level over the last two decades.
This trend may have contributed to a worldwide increase
in total cancer (Fiolet et al., 2018), dyslipidemia (Rauber
et al, 2015), obesity (Rauber et al., 2016), and
hypertension (Mendongca et al., 2017).

Srour et al. (2019) report in their publication results
from the prospective cohort study NutriNet-Santé, during
5.2-year research and conclude that the results could
explain some of the scientific hypotheses established in the
research of ultra-processed foods in relation to
cardiovascular diseases.

The first interpretation: Ultra-processed foods generally
have worse nutritional quality than unprocessed or
minimally processed foods because they tend to be richer
in sodium, energy, fat, and sugar, and poorer in fiber
(Luiten et al., 2016; Moubarac et al., 2017; Cediel et al.,
2018); they are also associated with a higher glycemic
reaction (Costa Louzada et al., 2015a).

Sugar sweeteners can delay the initiation of the inner
satiety signal, which can lead to excessive energy intake
(DiMeglio and Mattes, 2000).

In a prospective NutriNet-Santé cohort study, participants
included in the high consumption group of ultra-processed
foods had lower fruit and vegetable intake. It is well
known that a high intake of fruit and vegetables (food
Group 1) together with respect for a healthy diet is
beneficial for the prevention of cardiovascular diseases
(high level of evidence) (Mozaffarian, 2016).

The second interpretation: Refers to a wide range of
additives in ultra-processed foods. Although the highest
permitted levels protect consumers from the adverse
effects of individual substances in certain foods (World
Health Organization, 2018), the effect of the cumulative
effect of intake of all foods used and the potential or
interaction effect remains largely unknown, unexplained
(Srour et al., 2019).

For some, from approximately 350 different permitted
food additives in Europe, several adverse effects on
cardiovascular disease have been identified in animal
experiments or cell model studies.

Also, emulsifiers often found in ultra-processed foods,
particularly carboxymethylcellulose and polysorbate
(Santé Publique France DREES, 2018), demonstrated
potential effects of low degree in inducing inflammation
and obesity or metabolic syndrome in mice (Chassaing et
al., 2015).
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Table 1 Strawberry yoghurt samples from various manufacturers.

Sample Basic raw material

Flavoring ingredient

Yoghurt culture

No. 1 cream

No. 2 cream

No. 3

No. 4

cream

No. 5

No. 6

milk

milk,

milk

milk

1 sugar

2 strawberry
thickening:

3 maize starch,

4 strawberry concentrate
5 black carrot concentrate
6 aroma

1 sugar

2 strawberries

3 glucose-fructose syrup
4 modified corn starch

5 water

6 aromas

thickening:

7 pectins

coloring:

8 carmines,

9 acidity regulators

10 citric acid

11 sodium citrates

1 sugar

2 glucose-fructose syrup
3 strawberry puree

4 strawberry juice
stabilizer:

5 modified starch

6 aromas

coloring:

7 carmine

8 concentrate juice from beetroot
acidity regulators:

9 citric acid

10 milk proteins

1 sugar

2 strawberries

3 water

thickening:

4 modified corn starch

5 strawberry aroma identical to natural
6 natural coloring carmine
acidity regulators:

7 sodium citrate

1 strawberries

2 sugar

stabilizer:

3 pectin

4 lemon juice

5 milk protein

1 pieces of strawberries
2 water

3 sugar

coloring concentrates:
4 of black carrot

5 of carrot

6 natural aroma

7 concentrated skimmed milk
8 sugar

9 milk proteins

7 yes

12 yes

8 yes and
9 probiotic culture

6 yes and
7 Bifidobacterium,
8 Lactobacillus acidophilus

10 yes and
11 ,,Bifidus*

Note: — the strawberry yoghurts are commonly available for food consumers and they are from different manufacturers;
— the composition of the individual strawberry yogurt samples is used from their labelling on the package; — the number
for the strawberry yogurt ingredient in the table indicates the order of the ingredients of the composition with the final

number of ingredients.
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Ultra-processed foods may be contaminated with contact
materials (suspected of migrating from the packaging),
including bisphenol A in some plastic packaging, which
the European Chemicals Agency considers as ,,Substance
of Very High Concern” (European Chemical Agency,
2016). This substance is associated with an increased risk
of cardiometabolic sequelae (especially hypertension and
coronary artery disease) in a recent meta-analysis
(Ranciére et al., 2015).

CONCLUSION

The NOVA food classification system is a simple and
effective way of assessing food based on its division into 4
groups. Food group characterization is important. This
way of assessment foods and dividing them into any of the
4 groups is important for the consumer to make their
choices. Based on the assessment of strawberry yogurts
that have been the subject of our research, it follows that,
according to the characterization of the NOVA food
classification system, they are included in Group 4, among
ultra-processed foods. Strawberry yogurt samples from
various manufacturers evaluated contained 7 to 12 specific
items that are not basic raw material, i.e. unprocessed or
minimally processed food of Group 1.

REFERENCES

Brazilian Ministry of Health. 2014. Dietary Guidelines For
the Brazilian Population. Available in Portuguese, and in
Spanish and English translations. Brasilia : Ministério da
Saude. Available at: http://189.28.
128.100/dab/docs/portaldab/publicacoes/guia_alimentar_popu
lacao_ingles.pdf.

Cediel, G., Reyes, M., Da Costa Louzada, M. L., Martinez
Steele, E., Monteiro, C. A., Corvalan, C., Uauy, R. 2018.
Ultra-processed foods and added sugars in the Chilean diet
(2010). Public Health Nutrition, vol. 21, p. 125-133.
https://doi.org/10.1017/s1368980017001161

Cespedes, E. M., Hu, F. B. 2015. Dietary patterns: from
nutritional epidemiologic analysis to national guidelines. The
American Journal of Clinical Nutrition, vol. 101, p. 899-900.
https://doi.org/10.3945/ajcn.115.110213

Costa Louzada, M. L., Martins, A. P., Canella, D. S,
Baraldi, L. D., Levy, R. B., Claro, R. M., Moubarac, J. C.,
Cannon, G., Monteiro, C. A. 2015c. Ultra-processed foods
and the nutritional dietary profile in Brazil. Revista de Satide
Publica, vol. 49, p. 38. https://doi.org/10.1590/s0034-
8910.2015049006132

Costa Louzada, M. L., Martins, A. P., Canella, D. S,,
Baraldi, L. G., Levy, R. B., Claro, R. M., Moubarac, J-C.,
Cannon, G., Monteiro, C. A. 2015b. Impact of ultra-processed
foods on micronutrient content in the Brazilian diet. Revista
Saude Publica, vol. 49, p. 1-8. https://doi.org/10.1590/s0034-
8910.2015049006211

Costa Louzada, M. L., Martins, A. P., Canella, D., Baraldi,
L. G., Levy, R, B., Claro, R., M., Moubarac, J-C., Cannon,
G., Monteiro, C. A. 2015a. Alimentos ultraprocessados e
perfil nutricional da dieta no Brasil. Revista Saude Publica,
vol. 49, no. 38, p. 1-11. https://doi.org/10.1590/S0034-
8910.2015049006132

DiMeglio, D. P., Mattes, R. D. 2000. Liquid versus solid
carbohydrate: effects on food intake and body weight.
International Journal of Obesity, vol. 24, p. 794-800.
https://doi.org/10.1038/sj.ij0.0801229

European Chemical Agency (ECHA). 2016. Member State
Committee support document for identification of 4,4’-
isopropylidenediphenol (bisphenol a) as a substance of very
high concern because of its toxic for reproduction (Article 57
C) properties.

Fiolet, T., Srour, B., Sellem, L., Kesse-Guyot, E., Allés, B.,
Méjean, C., Deschasaux, M., Fassier, F., Latino-Martel, P.,
Beslay, M., Hercberg, S., Lavalette, C., Monteiro, C. A.,
Julia, C., Touvier, M. 2018. Consumption of ultra-processed
foods and cancer risk: results from NutriNet-Santé
prospective  cohort. BMJ, vol. 360, p. k322
https://doi.org/10.1136/bmj.k322

Hall, K. D., Ayuketah, A., Brychtaet, R., Cai, H,
Cassimatis, T., Chen, K. Y., Chung, S. T., Costa, E.,
Courville, A., Darcey, V., Fletcher, L. A., Forde, C. G,
Gharib, A. M., Guo, J., Howard, R., Joseph, P. V., McGehee,
S., Ouwerkerk, R., Raisinger, K., Rozga, I., Stagliano, M.,
Walter, M., Walter, P. J., Yang, S., Zhou, M. 2019. Ultra-
Processed Diets Cause Excess Calorielntake and Weight
Gain: An Inpatient Randomized Controlled Trial of Ad
Libitum Food Intake. Cell Metabolism, vol. 30, p. 67-77
https://doi.org/10.1016/j.cmet.2019.05.008

Chassaing, B., Koren, O., Goodrich, J. K., Poole, A. C.,
Srinivasan, S., Ley, R. E., Gewirtz, A. T. 2015. Dietary
emulsifiers impact the mouse gut microbiota promoting colitis
and metabolic syndrome. Nature, vol. 519, p. 92-96.
https://doi.org/10.1038/nature14232

Juul, F., Martinez-Steele, E., Parekh, N., Monteiro, C. A.,
Chang, W. V. 2018. Ultra-processed food consumption and
excess weight among US adults. British Journal of Nutrition,
vol. 120, p. 90-100.
https://doi.org/10.1017/s0007114518001046

Ludwig, D. S. 2011. Technology, diet, and the burden of
chronic disease. Journal of the American Medical
Association, vol. 305, p. 1352-1353.

Luiten, C. M., Steenhuis, I. H., Eyles, H., Mhurchu, C. N,
Waterlander, W. E. 2016. Ultra-processed foods have the
worst nutrient profile, yet they are the most available
packaged products in a sample of New Zealand supermarkets-
CORRIGENDUM. Public Health Nutrition, vol. 19, p. 539.
https://doi.org/10.1017/s1368980015002840

Martinez Steele, E., Baraldi, L. G., Louzada, M. L.,
Moubarac, J-C., Mozaffarian, D., Monteiro, C. A. 2016.
Ultra-processed foods and added sugars in the US diet:
evidence from a nationally representative cross-sectional
study. BMJ Open, vol. 6, p. €009892.
https://doi.org/10.1136/bmjopen-2015-009892

Mendonga, R. D., Lopes, A. C., Pimenta, A. M., Gea, A,
Martinez-Gonzalez, M. A., Bes-Rastrollo, M. 2017. Ultra-
processed food consumption and the incidence of
hypertension in a mediterranean cohort: The seguimiento
universidad de navarra project. American Journal of
Hypertension, vol. 30, p. 358-366.
https://doi.org/10.1093/ajh/hpw137

Monteiro, C. A. 2009. Nutrition and health. The issue is not
food, nor nutrients, so much as processing. Public Health
Nutrition, vol. 12, p. 729-731.
https://doi.org/10.1017/s1368980009005291

Monteiro, C. A., Cannon, G., Levy, R. B., Moubarac, J-C.,
Jaime, P., Martins, A. P., Canella, D., Louzada, M., Parra, D.,
Ricardo, C., Calixto, G., Machado, P., Martins, C., Martinez,
E., Baraldi, L., Garzillo, J., Sattamini, I. 2016. NOVA. The
star shines bright. [Food classification. Public health]. World
Nutrition, vol. 7, no. 1-3, p. 28-38.

Monteiro, C. A., Cannon, G., Levy, R. B., Moubarac, J-C.,
Jaime, P., Martins, A. P., Canella, D., Louzada, M., Parra, D.,

Volume 14

2020


http://189.0.0.28/
http://189.28.128.100/dab/docs/portaldab/publicacoes/guia_alimentar_populacao_ingles.pdf
http://189.28.128.100/dab/docs/portaldab/publicacoes/guia_alimentar_populacao_ingles.pdf
https://pubmed.ncbi.nlm.nih.gov/?term=Martinez+Steele+E&cauthor_id=28625223
https://pubmed.ncbi.nlm.nih.gov/?term=Martinez+Steele+E&cauthor_id=28625223
https://pubmed.ncbi.nlm.nih.gov/?term=Monteiro+CA&cauthor_id=28625223
https://pubmed.ncbi.nlm.nih.gov/?term=Corval%C3%A1n+C&cauthor_id=28625223
https://pubmed.ncbi.nlm.nih.gov/?term=Uauy+R&cauthor_id=28625223
https://doi.org/10.1017/s1368980017001161
https://doi.org/10.3945/ajcn.115.110213
https://pubmed.ncbi.nlm.nih.gov/?term=Baraldi+LG&cauthor_id=26176747
https://pubmed.ncbi.nlm.nih.gov/?term=Levy+RB&cauthor_id=26176747
https://pubmed.ncbi.nlm.nih.gov/?term=Claro+RM&cauthor_id=26176747
https://pubmed.ncbi.nlm.nih.gov/?term=Moubarac+JC&cauthor_id=26176747
https://pubmed.ncbi.nlm.nih.gov/?term=Cannon+G&cauthor_id=26176747
https://pubmed.ncbi.nlm.nih.gov/?term=Monteiro+CA&cauthor_id=26176747
https://doi.org/10.1590/s0034-8910.2015049006132
https://doi.org/10.1590/s0034-8910.2015049006132
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-89102015000100227#aff1
https://doi.org/10.1590/s0034-8910.2015049006211
https://doi.org/10.1590/s0034-8910.2015049006211
https://doi.org/10.1590/S0034-8910.2015049006132
https://doi.org/10.1590/S0034-8910.2015049006132
https://doi.org/10.1038/sj.ijo.0801229
https://doi.org/10.1136/bmj.k322
https://pubmed.ncbi.nlm.nih.gov/?term=Cai+H&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Cassimatis+T&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+KY&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Chung+ST&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Costa+E&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Courville+A&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Darcey+V&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Fletcher+LA&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Forde+CG&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Gharib+AM&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Gharib+AM&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Guo+J&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Howard+R&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Joseph+PV&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=McGehee+S&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Ouwerkerk+R&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Raisinger+K&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Rozga+I&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Stagliano+M&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Walter+M&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Walter+PJ&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Yang+S&cauthor_id=31105044
https://pubmed.ncbi.nlm.nih.gov/?term=Zhou+M&cauthor_id=31105044
https://doi.org/10.1016/j.cmet.2019.05.008
https://pubmed.ncbi.nlm.nih.gov/?term=Poole+AC&cauthor_id=25731162
https://pubmed.ncbi.nlm.nih.gov/?term=Srinivasan+S&cauthor_id=25731162
https://pubmed.ncbi.nlm.nih.gov/?term=Ley+RE&cauthor_id=25731162
https://pubmed.ncbi.nlm.nih.gov/?term=Gewirtz+AT&cauthor_id=25731162
https://doi.org/10.1038/nature14232
https://pubmed.ncbi.nlm.nih.gov/?term=Monteiro+CA&cauthor_id=29729673
https://pubmed.ncbi.nlm.nih.gov/?term=Chang+VW&cauthor_id=29729673
https://pubmed.ncbi.nlm.nih.gov/?term=Chang+VW&cauthor_id=29729673
https://doi.org/10.1017/s0007114518001046
https://pubmed.ncbi.nlm.nih.gov/?term=Ni+Mhurchu+C&cauthor_id=26222226
https://pubmed.ncbi.nlm.nih.gov/?term=Waterlander+WE&cauthor_id=26222226
https://pubmed.ncbi.nlm.nih.gov/?term=Waterlander+WE&cauthor_id=26222226
https://doi.org/10.1017/s1368980015002840
https://pubmed.ncbi.nlm.nih.gov/?term=Moubarac+JC&cauthor_id=26962035
https://pubmed.ncbi.nlm.nih.gov/?term=Mozaffarian+D&cauthor_id=26962035
https://pubmed.ncbi.nlm.nih.gov/?term=Monteiro+CA&cauthor_id=26962035
https://doi.org/10.1136/bmjopen-2015-009892
https://pubmed.ncbi.nlm.nih.gov/?term=Gea+A&cauthor_id=27927627
https://pubmed.ncbi.nlm.nih.gov/?term=Martinez-Gonzalez+MA&cauthor_id=27927627
https://pubmed.ncbi.nlm.nih.gov/?term=Martinez-Gonzalez+MA&cauthor_id=27927627
https://pubmed.ncbi.nlm.nih.gov/?term=Bes-Rastrollo+M&cauthor_id=27927627
https://doi.org/10.1093/ajh/hpw137
https://doi.org/10.1017/s1368980009005291

Potravinarstvo Slovak Journal of Food Sciences

Ricardo, C., Calixto, G., Machado, P., Martins, C., Martinez,
E., Baraldi, L., Garzillo, J., Sattamini, I. 2012. The Food
System. Ultra-processing. The big issue for nutrition, disease,
health, well-being. Position paper 2. World Nutrition, vol. 3,
no. 12, p. 527-569.

Monteiro, C. A., Cannon, G., Moubarac, J. C., Levy, R.
B., Louzada, M. L. C., Jaime, P. C. 2018. The UN Decade
of Nutrition, the NOVA food classification and the trouble
with ultra-processing. Public Health Nutrition, vol. 21, no.
1, p. 5-17. https://doi.org/10.1017/s1368980017000234

Monteiro, C. A, Levy, R. B., Claro, R. M., Ribeiro de
Castro, I. R., Cannon, G. 2010. A new classification of foods
based on the extent and purpose of their processing. Cadernos
de Saiide Publica/Reports in Public Health, vol. 26, p. 2039-
2049. https://doi.org/10.1590/s0102-311x2010001100005

Moodie, R., Stuckler, D., Monteiro, C., Sheron, N., Neal,
B., Thamarangsi, T., Lincoln, P., Casswell, P. 2013. Profits
and pandemics: prevention of harmful effects of tobacco,
alcohol, and ultra-processed food and drink industries.
Lancet, vol. 381, p. 670-679. https://doi.org/10.1016/s0140-
6736(12)62089-3

Moubarac, J. C., Batal, M., Louzad, A. M. L., Steele, E. M.,
Monteiro, C. A. 2017. Consumption of ultra-processed foods
predicts diet quality in Canada. Appetite, vol. 108, p. 512-520.
https://doi.org/10.1007/s13679-014-0092-0

Moubarac, J. C., Martins, A. P. B., Claro, R. M., Levy, R.
B., Cannon, G., Monteiro, C. A. 2013. Consumption of ultra-
processed foods and likely impact on human health. Public
Health  Nutrition, vol. 16, p. 2240-2248.
https://doi.org/10.1017/s1368980012005009

Moubarac, J. C., Parra, D. C., Cannon, G., Monteiro, C. A.
2014. Food Classification Systems Based on Food
Processing: Significance and Implications for Policies and
Actions: A Systematic Literature Review and Assessment.
Current  Obesity Reports, wvol. 3, p. 256-272.
https://doi.org/10.1016/j.appet.2016.11.006

Mozaffarian, D. 2016. Dietary and Policy Priorities for
Cardiovascular Disease, Diabetes, and Obesity: A
Comprehensive Review. Circulation, vol. 133, p. 187-225.
https://doi.org/10.1161/circulationaha.115.018585

Ranciere, F., Lyons, J. G., Loh, V. H. Y., Botton, J.,
Galloway, T., Wang, T., Shaw, J. E., Magliano, D. 2015.
Bisphenol A and the risk of cardiometabolic disorders: a
systematic review with meta-analysis of the epidemiological
evidence. Environmental Health, wvol. 14, p. 46.
https://doi.org/10.1186/s12940-015-0036-5

Rauber, F., Campagnolo, P. D. B., Hoffman, D. J., Vitolo,
M. R. 2015. Consumption of ultra-processed food products
and its effects on children’s lipid profiles: a longitudinal
study. Nutrition, Metabolism & Cardiovascular Diseases, vol.
25, p.116-122. https://doi.org/10.1016/j.numecd.2014.08.001

Rauber, R. D., Pimenta, A. M., Gea, A., Fuente-Arrillaga,
C., Martinez-Gonzalez, M. A., Lopes, A. C. S., Bes-Rastrollo,
M. 2016. Ultraprocessed food consumption and risk of
overweight and obesity: the University of Navarra Follow-Up
(SUN) cohort study. American Journal of Clinical Nutrition,
vol. 104, p. 1433-1440.
https://doi.org/10.3945/ajcn.116.135004

Rico-Campa, A., Martinez-Gonzalez, M., Alvarez-Alvarez,
I., Mendonga, R. D., Fuente-Arrillaga, C., Gobmez-Donoso,
C., Bes-Rastrollo, M. 2019. Association between

consumption of ultra-processed foods and all cause mortality:
SUN prospective cohort study. BMJ, vol. 365, p. 119-149.
https://doi.org/10.1136/bmj.11949

Santé Publique France DREES. 2018. Health situation of
the French Population in 2017 (Original title in French:
L’état de santé de la population en France : Rapport).
https://doi.org/10.2307/1535008

Srour, B., Fezeu, L. K., Kesse-Guyot, E., Alles, B., Méjean,
C., Andrianasolo, R., A., Chazelas, E., Deschasaux, M.,
Hercberg, S., Galan, P., Monteiro, C. A., Julia, C., Touvier,
M. 2019. Ultra-processed food intake and risk of
cardiovascular disease: prospective cohort study (NutriNet-
Santé). BMJ, vol. 365, p 114-151.
https://doi.org/10.1136/bmj.11451

Steele, E., Baraldi, L. G., Louzada, M. L., Moubarac, J-C.,
Mozaffarian, D., Monteiro, C. A. 2015. Ultra-processed
foods and added sugars in the US diet: evidence from a
nationally representative cross-sectional study. BMJ Open,
vol. 5, p. e009892. https://doi.org/10.1136/bmjopen-2015-
009892

Stuckler, D., Mckee, M., Ebrahim, S., Basu, S. 2012.
Manufacturing epidemics: the role of global producers in
increased consumption of unhealthy commodities including
processed foods, alcohol, and tobacco. The PLOS Medicine,
vol. 9, p. €1001235.
https://doi.org/10.1371/journal.pmed.1001235

World Health Organization. 2018. Cardiovascular diseases
(CVDs) fact sheet. WHO. Available at: www.who.int/news-
room/fact-sheets/detail/cardiovascular-diseases-(cvds).

Contact address:

*Maria Angelovi¢ova, Slovak University of Agriculture,
Faculty of Biotechnology and Food Sciences, Department
of Hygiene and Food Safety, Trieda A. Hlinku 2, 949 76
Nitra, Slovakia, Tel.: +421 37 641 5805,

E-mail: maria.angelovicova@uniag.sk
ORCID: https://orcid.org/0000-0001-5611-1488

Lucia Zelenakova, Slovak University of Agriculture,
Faculty of Biotechnology and Food Sciences, Department
of Hygiene and Food Safety, Trieda A. Hlinku 2, 949 76
Nitra, Slovakia, Tel.: +421 641 4771,

E-mail: lucia.zelenakova@uniag.sk
ORCID: https://orcid.org/0000-0003-1387-7410

Peter Zajac, Slovak University of Agriculture, Faculty of
Biotechnology and Food Sciences, Department of Hygiene
and Food Safety, Trieda A. Hlinku 2, 949 76 Nitra,
Slovakia, Tel.: +421 641 4771,

E-mail: peter.zajac@uniag.sk
ORCID: https://orcid.org/0000-0002-4425-4374

Jozef Capla, Slovak University of Agriculture, Faculty of
Biotechnology and Food Sciences, Department of Hygiene
and Food Safety, Trieda A. Hlinku 2, 949 76 Nitra,
Slovakia, Tel.: +421 641 4771,

E-mail: jozef.capla@uniag.sk
ORCID: https://orcid.org/0000-0001-9475-6359

Corresponding author: *

Volume 14

2020


https://www.ncbi.nlm.nih.gov/pubmed/?term=Levy%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=28322183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levy%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=28322183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Louzada%20MLC%5BAuthor%5D&cauthor=true&cauthor_uid=28322183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jaime%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=28322183
https://doi.org/10.1017/s1368980017000234
https://pubmed.ncbi.nlm.nih.gov/?term=Castro+IR&cauthor_id=21180977
https://pubmed.ncbi.nlm.nih.gov/?term=Castro+IR&cauthor_id=21180977
https://pubmed.ncbi.nlm.nih.gov/?term=Cannon+G&cauthor_id=21180977
https://doi.org/10.1590/s0102-311x2010001100005
https://pubmed.ncbi.nlm.nih.gov/?term=Sheron+N&cauthor_id=23410611
https://pubmed.ncbi.nlm.nih.gov/?term=Neal+B&cauthor_id=23410611
https://pubmed.ncbi.nlm.nih.gov/?term=Thamarangsi+T&cauthor_id=23410611
https://pubmed.ncbi.nlm.nih.gov/?term=Lincoln+P&cauthor_id=23410611
https://pubmed.ncbi.nlm.nih.gov/?term=Casswell+S&cauthor_id=23410611
https://doi.org/10.1016/s0140-6736(12)62089-3
https://doi.org/10.1016/s0140-6736(12)62089-3
https://pubmed.ncbi.nlm.nih.gov/?term=Martinez+Steele+E&cauthor_id=27825941
https://pubmed.ncbi.nlm.nih.gov/?term=Monteiro+CA&cauthor_id=27825941
https://pubmed.ncbi.nlm.nih.gov/?term=Monteiro+CA&cauthor_id=27825941
https://doi.org/10.1007/s13679-014-0092-0
https://pubmed.ncbi.nlm.nih.gov/?term=Levy+RB&cauthor_id=23171687
https://pubmed.ncbi.nlm.nih.gov/?term=Cannon+G&cauthor_id=23171687
https://pubmed.ncbi.nlm.nih.gov/?term=Monteiro+CA&cauthor_id=23171687
https://doi.org/10.1017/s1368980012005009
https://pubmed.ncbi.nlm.nih.gov/?term=Monteiro+CA&cauthor_id=26626606
https://doi.org/10.1016/j.appet.2016.11.006
https://doi.org/10.1161/circulationaha.115.018585
https://pubmed.ncbi.nlm.nih.gov/?term=Botton+J&cauthor_id=26026606
https://pubmed.ncbi.nlm.nih.gov/?term=Galloway+T&cauthor_id=26026606
https://pubmed.ncbi.nlm.nih.gov/?term=Galloway+T&cauthor_id=26026606
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+T&cauthor_id=26026606
https://pubmed.ncbi.nlm.nih.gov/?term=Shaw+JE&cauthor_id=26026606
https://pubmed.ncbi.nlm.nih.gov/?term=Magliano+DJ&cauthor_id=26026606
https://doi.org/10.1186/s12940-015-0036-5
javascript:void(0);
https://doi.org/10.1016/j.numecd.2014.08.001
https://pubmed.ncbi.nlm.nih.gov/?term=de+la+Fuente-Arrillaga+C&cauthor_id=27733404
https://pubmed.ncbi.nlm.nih.gov/?term=Martinez-Gonzalez+MA&cauthor_id=27733404
https://pubmed.ncbi.nlm.nih.gov/?term=Lopes+AC&cauthor_id=27733404
https://pubmed.ncbi.nlm.nih.gov/?term=Bes-Rastrollo+M&cauthor_id=27733404
https://doi.org/10.3945/ajcn.116.135004
https://doi.org/10.1136/bmj.l1949
https://doi.org/10.2307/1535008
https://doi.org/10.1136/bmj.l1451
https://pubmed.ncbi.nlm.nih.gov/?term=Moubarac+JC&cauthor_id=26962035
https://pubmed.ncbi.nlm.nih.gov/?term=Mozaffarian+D&cauthor_id=26962035
https://pubmed.ncbi.nlm.nih.gov/?term=Mozaffarian+D&cauthor_id=26962035
https://pubmed.ncbi.nlm.nih.gov/?term=Monteiro+CA&cauthor_id=26962035
https://doi.org/10.1136/bmjopen-2015-009892
https://doi.org/10.1136/bmjopen-2015-009892
https://doi.org/10.1371/journal.pmed.1001235
http://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
http://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
mailto:maria.angelovicova@uniag.sk
https://orcid.org/0000-0001-5611-1488
mailto:lucia.zelenakova@uniag.sk
https://orcid.org/0000-0003-1387-7410
mailto:peter.zajac@uniag.sk
https://orcid.org/0000-0002-4425-4374
mailto:jozef.capla@uniag.sk
https://orcid.org/0000-0001-9475-6359

