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Abstract Background and aims:: The high consumption of ultra-processed products is a concern
because it is positively associated with the incidence of chronic non-communicable diseases, as
metabolic syndrome (MetS). The aim is to evaluate the effects of three different interventions to
modify lifestyle on the consumption of ultra-processed foods in adults with MetS.
Methods and results:: This was a randomized clinical trial, in which the participants were divided
into three groups: Standard Intervention (SI), Group Intervention (GI) and Individual Interven-
tion (II). The interventions were carried out over a three-month period and the data was
collected in a 24-h food record, taken at the beginning and end of the intervention. The food they
ate was classified into four groups according to the degree of processing (unprocessed or mini-
mally processed foods, processed culinary ingredients, processed foods, and ultra-processed
foods) in accordance with the NOVA food classification. Seventy adults took part in the study
with a mean age of 51.2 � 6.6 years old; most of whom were female (55.7%). The amount of
ultra-processed food consumed by the three groups (SI, GI and II) was significantly reduced
(46%, 34%, and 33%, respectively). The amount of processed food consumed only reduced in
the II group. The Total Energy Value (TEV) consumed by the SI and II groups decreased.
Conclusions: The interventions that were intended to alter lifestyles were able to reduce the
amount of ultra-processed food consumed, which can have an impact on the prevention and
treatment of MetS.
Registration: registered in the Brazilian Registry of Clinical Trials, ReBEC, under number: RBR-
9wz5fc.
ª 2022 The Italian Diabetes Society, the Italian Society for the Study of Atherosclerosis, the Ital-
ian Society of Human Nutrition and the Department of Clinical Medicine and Surgery, Federico II
University. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Metabolic Syndrome (MetS) is a clinical condition caused
by a set of metabolic disorders. MetS can lead to increased
risk factors for cardiovascular diseases, as a result of cen-
tral fat deposition and insulin resistance [1]. An individual
must have three of the following five decompensated
criteria to be diagnosed with MetS: abdominal circumfer-
ence (obesity), blood pressure, fasting blood glucose, tri-
glycerides, and cholesterol [2].
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Currently, MetS is considered a worldwide public
health issue [3]. It should be mentioned that its preva-
lence can vary significantly, as each institution may
choose different diagnostic criteria. However, this clinical
condition has become the greatest health risk in the
modern world. It is more common in the urban popula-
tion [3]. It is estimated that the prevalence of MetS in the
United States is 34.2% [4]. In Brazil, the prevalence of
MetS is 38.4% [5]. The increase in chronic non-
communicable diseases (NCDs) over recent decades was
associated with several factors that were the result of
changing lifestyles. The most obvious risk factors are
eating habits, physical inactivity and stress [6]. In addi-
tion to the genetic load, the lifestyle may lead to a greater
demand and consumption of ultra-processed food
because it is convenient and quicker to prepare. However,
these nutritionally-unbalanced foods contain a large
amount of sugar, sodium and trans fats [7]. The high
consumption of ultra-processed products is concerning
because it is positively associated with the incidence of
NCDs. Meta-analysis studies have found that eating these
increases the risk of being overweight, obese or having a
high waist circumference by up to 34%, increases the risk
of MetS by 79%, the risk of dyslipidemia by 102%, the risk
of cardiovascular disease by up to 34%, and the mortality
rate from all causes by 25% [8,9].

Therefore, as adults with MetS mainly eat ultra-
processed food, it is essential to use preventive measures
and propose a more appropriate diet. It is important to use
tools that assess the quality of the food to monitor this.
Carlos Augusto Monteiro and his team of researchers
created the NOVA food classification [10,11] tool, which
divides food into four groups, according to their degree of
processing: 1) Unprocessed or Minimally Processed Foods,
2) Processed Culinary Ingredients, 3) Processed Foods and
4) Ultra-processed Foods. The biological, chemical, and
physical techniques and methods used to alter the food
after it is gathered, until it is consumed, determines the
degree of processing. Therefore, NOVA can help to analyze
an individuals’ food consumption9.

Although the NOVA classification is accepted worldwide
[12e14], few studies have used this classification to assess
the quality of food eaten by people/patients with MetS.
Indeed, studies that have used the NOVA classification tool
in interventions are rare; this is because this classification is
still very new. This study is intended to enlarge on the
amount of analysis on food consumption based on the de-
gree of food processing and its implications for the health of
the population under examination. Therefore, this study
aims to evaluate the effect of three different interventions
intended to alter lifestyles on the amount of ultra-processed
food consumed by adults with MetS.

2. Methods

2.1. Population and sample

The sample studied originated from a secondary database
for a principle study entitled “Effect of Lifestyle
Modification on the Risk Factors for Heart Disease”. This
was a randomized clinical trial, in which the participants
were recruited from the Rehabilitation Center of the
Pontifical Catholic University of Rio Grande do Sul
(PUCRS), Brazil, in 2012. This convenient sample was
recruited for through brief notices in newspapers, on radio,
and on websites. The study included adults of both sex,
between 30 and 59 years old, diagnosed with MetS, ac-
cording to the National Cholesterol Education Program
Adult Treatment Panel III (NCRPATP III)2, which is based on
the presence of three or more of the following criteria:
abdominal circumference (AC) > 88 cm for women and>
102 cm for men; systolic blood pressure (SBP) �130 mmHg
and diastolic blood pressure (DBP) � 85 mmHg; fasting
blood glucose �100 mg/dL; triglycerides �150 mg/dL; and
HDL-cholesterol <40 mg/dL for men and <50 mg/dL for
women. Similarly, patients with any of the following
criteria were excluded from the study: contraindication for
physical activity, pregnancy, severe psychiatric disorder or
severe cognitive impairment, based on the Mini Mental
State Exam [15](score <24), adapted and validated for
Brazilian Portuguese.

After identifying the participants who could be
included in the study, they were randomly divided into
three types of intervention for lifestyle change, by simple
randomization 1:1:1. The groups had a similar distribution
of general characteristics and no statistically significant
differences at the beginning of the study.

2.2. Intervention

The volunteers were allocated to three types of lifestyle
intervention. All of the groups were assessed at the
beginning and at the end of the interventions (after three
months).

2.2.1. Standard Intervention (SI)
This format used treatments that did not involve drugs, in
accordance with the recommendation for the clinical
management of MetS in the main guidelines. For the
purposes of this study, this was called Standard Lifestyle
Modification Intervention, and therefore was considered
the control group. The participants had two consultations
with the nursing team; one for a baseline and the other
after three months. At the first meeting, the participants
were given instructions on food, looking after themselves
and physical exercise [16]. At the second appointment they
discussed how easy or difficult it was to follow the changes
in lifestyle recommended during the first appointment.

2.2.2. Group Intervention (GI)
This format used group meetings to help motivate them to
change their lifestyle, led by a multidisciplinary team of
psychologists, nurses, physiotherapists and nutritionists.
The meetings were held weekly for 1 h and 45 min. There
were a total of 12 meetings (three months). The first
45 min focused on health education. The topics were on
the main cardiovascular risk factors associated with MetS
that could be changed. The final 60 min of each meeting
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were dedicated to encouraging them to change behavior,
based on the Transtheoretical Model of Change [17] (TMC),
which allows us to understand, measure and intervene in
stages to change behavior and to examine the degree of
motivation an individual has to make such a change. The
groups also discussed strategies to use to change their
lifestyle in terms of eating habits and regular exercise and
these were tried out, in accordance with the group’s
motivation.

2.2.3. Individual Intervention (II)
This format consisted of individual consultations, twice a
week (once with the nutritionist and once with the psy-
chologist), for three months (a total of 12 meetings with
each). The intervention for these participants was based
on the intrinsic and extrinsic needs of each, in the form of
lifestyle changes through outpatient services. During the
consultations with the nutrition team, each participant
was given a food plan and instructed to develop a food
development goal, relating to something that required
changing. The nutritionist also monitored whether they
were keeping to the diet plan, their body weight, and
whether they were having any issues adjusting to the
new routine. Issues relating to MetS were also addressed
during these appointments. The weekly consultations
with the psychologist were based on the TMC, adapted
for individuals. The appointments followed a structured
roadmap with pre-defined objectives based on the
change processes and the motivation stages specific to
the TMC. Finally, they exercised with the support of the
physiotherapy team. Consultations took place three times
a week, for a total of 36 sessions and lasted 60 min each.
The exercise consisted of walking on a treadmill. The in-
tensity of the exercise was adjusted for each participant,
in order to reach a target heart rate of between 75% and
85% of the maximum heart rate, as recommended by the I
Brazilian Guideline for the Diagnosis and Treatment of
MetS [1].Blood pressure and heart rate were monitored
during the exercise. The consultations were organized so
that the participant had to meet the researchers three
times a week. A multidisciplinary intervention, using a
motivational approach based on the TMC was applied to
Groups GI and II. This is a structure that allows you to
understand, measure and intervene in behavioral change
[17]. The model assumes that behavioral changes happen
throughout a process, by which people go through
different levels of motivation to change, which is repre-
sented by stages of motivation for change. The stages of
change are pre-contemplation, contemplation, prepara-
tion, action, and maintenance. The initial sessions were
based on the first stages of readiness for change (pre-
contemplation and contemplation), while the sessions
from the middle to the end of the intervention, covered
the later stages of preparation, action and maintenance.
All participants were allowed to miss two of the 12
meetings.
2.3. Data collection

The following information was collected during the
screening of candidates: anthropometric measurements,
blood pressure (BP), and current medication.

Abdominal circumference (AC) was measured with a
non-extendible millimetric tape. The abdomen’s
maximum extension was measured after breathing out
normally [18,19].The individuals were barefoot and lightly
dressed and their body weight was measured using
properly calibrated 160 kg Cauduro� scales. The Sunny�
vertical anthropometer was used to measure their height.
Their Body Mass Index (BMI) was calculated according to
the formula - kilograms (kg) divided by height squared,
where weight was measured in kg and height in meters
(m2) [20].

A mercury sphygmomanometer was used to take three
consecutive BP measurements. The participants were
sitting down and had been resting for 10 min, in accor-
dance with the VI Brazilian Guidelines on Hypertension
[21]. We used the mean of the three measurements.

The biochemical tests were performed on blood sam-
ples collected by venipuncture after 12-h fasting. Plasma
glucose, total cholesterol (TC), serum triglyceride, and
serum high-density lipoprotein cholesterol (HDL-C) levels
were determined through enzymatic methods, carried out
by a fully automated analyzer (VITROS 950 dry-chemistry
system; Johnson & Johnson, Rochester, NY).

The sociodemographic data (name, age, ethnicity, edu-
cation level, marital status), health data, medication, and
lifestyle behavior were assessed a week before the in-
terventions. Alcohol consumption was based on the
Alcohol Use Disorders Identification Test (AUDIT) tool [22].
Participants who exercised at least once a week were
considered physically active, compared with those who
did not exercise at all (sedentary).

Individuals who presented at least three of the criteria
defined by the revised NCEP ATP III; 2005 [23] were
diagnosed with MetS: AC �102 cm for men and �88 cm
for women (mandatory) [24]; SBP and DBP �130
and � 85 mmHg, respectively, or using antihypertensive
drugs; TG � 150 mg/dL or using antihypertriglyceridemia
drugs; fasting glucose �100 mg/dL or with a diabetes
diagnosis; HDL-C <40 mg/dL for men and <50 mg/dL for
women or receiving pharmacological treatment.

2.4. Dietary assessment

The data was collected through a 24-h recall, on a random
day of the week, when the participants joined the study
(T0) and after three months of intervention (T1). This tool
allowed us to identify the food that the individual had
eaten in the previous 24 h, including, for example: brands,
preparation methods and quantities. The Multiple Pass
Method [25] (MPM), which was developed in 1999 by the
United States Department of Agriculture (USDA), was used
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to reduce any possible errors when recording the food
consumed or any measurement bias.,. This method has five
steps for the 24-h recall: 1) quick list, 2) forgotten foods
list, 3) list the time and meal, 4) detail cycle and 5) final
review. The researchers were trained to use this technique.

The data collected did not include adding salt when
preparing the meal or at the table, nor the sodium intake
from pure water. The food consumed was converted into
grams using the Table for the Assessment of Food Con-
sumption Measures at Home [26]. The quantity, in grams,
consumed by the participants was converted into calories
using the Brazilian Food Composition Table (TACO) [27], or
the label if the food was not included in the TACO.

Afterwards, the items listed in the 24-h recall were
classified into one of the four groups in the NOVA food
classification, which is based on the degree of food pro-
cessing prior to consumption. We assessed he quantity in
grams and the energy percentage of each food group in
relation to the total energy in their diet. NOVA classifies
food into four groups according to the degree and purpose
of the processing it receives: Group 1: Unprocessed or
Minimally Processed Foods; Group 2: Processed Culinary
Ingredients; Group3: Processed Foods and Group 4: Ultra-
processed Foods. More details on this food classification
can be found in the original publication [11].

It is important to note that the NOVA food classification
only takes into account industrial processing. Any prepa-
ration in kitchens at home is not treated as processing and
therefore, it is not necessary to break down the recipes.

2.5. Statistical analysis

The data was listed in an Excel spreadsheet and submitted
to double typing. Afterwards, it was analyzed using the
Statistical Package for the Social Sciences - SPSS 21.0. The
normality of the distribution of the quantitative data was
verified using the KolmogoroveSmirnov test. Data was
described through its mean and standard deviation, and its
absolute and relative frequency. ANOVA was used to
compare the means and Pearson’s Chi-square test was
used to verify the association between the categorical
Table 1 Characteristics of adults with metabolic syndrome (N Z 70).

Features Total sample n Z 70

Age in years (mean � SD) 51.2 � 6.6
Gender N (%)
Male 31 (44.3)
Female 39 (55.7)

Weight (mean � SD) 93.2 � 13.7
Abdominal Circumference (mean � SD) 111.67 � 8.0
Fasting Blood Sugar* 108.1 � 35.6
Triglycerides* 196.44 � 83.6
HDL* 48.1 � 12.3
Systolic Blood Pressure 134.1 � 15.3
Diastolic Blood Pressure 90.8 � 13.3

P: ANOVA for numerical variables and Chi-square test for categorical varia
analyzed (%). *Fasting Blood Sugar and *HDL N Z 69. *Triglycerides N Z
Intervention.
measures. The Generalized Estimation Equations model
was used to compare groups, before and after intervention.
The following comparisons were made under the Gener-
alized Estimation Equations model: in each group, the pre-
and post-intervention times; in the pre-intervention time,
as well as in the post-intervention time, the information
from each group; and the interaction of the groups’
behavior over time. For all analyses, results with P < 0.05
were considered significant. We used Hedge’s D test for
different samples and Cohen’s D test for equal samples
[28] to measure the effect size, which was followed by a
power analysis of the comparison, in order to examine the
statistical differences further. At least 80% was considered
a reliable power analysis. These last analyses were per-
formed on GPower [29] software version 3.1.9.7 for Win-
dows (University of Düsseldorf, Düsseldorf, Germany).

2.6. Ethical aspects

After the groups were randomized, the participants were
given individually, information on the procedures in the
study, through the free and informed consent form, which
was specific to each program. These were signed by the
participants. In addition, the study was approved by the
Ethics Committee of PUCRS under process number 10/
05153 and registered in the Brazilian Registry of Clinical
Trials (ReBEC), under number: RBR-9wz5fc.

3. Results

A total of 70 adults with a mean age of 51.2 � 6.6 years
were evaluated and most of them were female
(55.7%).There were no significant differences in the char-
acteristics of the sample between the SI, GI and II groups
(Table 1 and Fig. 1).

After the intervention, the total energy value (TEV)
consumed by the members of groups SI and II was reduced
(P < 0.001) (SI P < 0.05; effect size: 3.978, huge effect,
100% of power. II P < 0.05; effect size: 3.942, huge effect,
100% of power)., The amount of processed food consumed
by group II after the intervention, based on NOVA, was
Groups P

SI n Z 15 GI n Z 26 II n Z 29

52.5 � 6.6 50.0 � 7.6 51.5 � 5.7 0.490

10 (66.7) 12 (46.2) 9 (31.0) 0.076
5 (33.3) 14 (53.8) 20 (69.0)
99.0 � 13.8 93.1 � 13.6 90.0 � 13.1 0.118
114.1 � 9.2 111.9 � 10.4 110.2 � 6.9 0.426
120.4 � 39.7 110.4 � 45.0 99.4 � 18.1 0.731
166.60 � 65.9 212.1 � 90.9 198.9 � 84.0 0.736
47.8 � 9.9 47.8 � 11.0 48.6 � 14.7 0.863
138.5 � 18.2 131.5 � 15.2 134.2 � 13.7 0.776
96.1 � 16.8 89.5 � 12.6 89.2 � 11.4 0,235

bles. Values in mean � SD or number of patients with characteristics
68. SI: Standard Intervention; IG: Group Intervention; II: Individual



Figure 1 Flowchart of study participants.
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reduced (P Z 0.018) (P < 0.05; effect size:3.677, huge ef-
fect, 100% of power) and all three groups consumed less
ultra-processed food (P < 0.001) (SI P < 0.05; effect size:
2.989, huge effect, 100% of power. GI P < 0.05; effect size:
2.952, huge effect, 100% of power. II P < 0.05; effect size:
3.515, huge effect, 100% of power). The amount of ultra-
processed food consumed by the SI and the GI groups
was statistically different before and after the intervention
(P Z 0.011) (before 668.6 � 127.7 kcal vs.
1073.7 � 156.7 kcal and after 361.3 � 81.1 kcal vs.
705.8 � 82.6 kcal). There was no significant difference
between their consumption of unprocessed or minimally
processed foods and processed culinary ingredients before
or after the intervention (Table 2).

4. Discussion

The results of this study demonstrate that the three in-
terventions studied had an impact on reducing the amount
of ultra-processed food consumed between the set times
(before and after the intervention), for each of the groups
studied. However, only II was also able to reduce the
amount of processed food consumed, based on analyses of
this group before and after the intervention.
A systematic review of the effectiveness of using TMC
in interventions to change eating habits and encourage
exercise, demonstrated that this technique was effective
at reducing the amount of fat consumed, increasing the
amount of fruit and vegetables eaten and increasing the
amount of physical activity [30]. These findings are in line
with this study, which saw a decrease in the amount of
ultra-processed food consumed and culminated in an
improvement in the quality of the diet of those adults
with MetS.

As MetS is so common and people with MetS do not
adhere to the methods used to control it [31,32], the
multidisciplinary intervention, using a motivational
approach, as proposed by this study, is innovative. Most
importantly, the interventions proposed in this study are
recommended as a new approach for treating and pre-
venting NCDs such as obesity, as well as ways to increase
the likelihood that patients will adhere to treatment and
achieving results that should be sustainable in the long
term.

Another important aspect to highlight is that this
intervention focuses on the behavior change process,
especially on psychological aspects, using them as ways to
affect change, rather than prescribing a restrictive diet. In



Table 2 Comparison between the averages of the total energy value and kilocalories of foods classified by NOVA, before and after intervention, in
the analyzed groups and the behavior of the groups over time, in adults with metabolic syndrome (N Z 70).

NOVA Groups
Kilocalories

Groups P

SI
N Z 15
Mean � DP

IG
N Z 26
Mean � DP

II
N Z 29
Mean � DP

Group Time Group vs. Time

Total Energy Value of the diet (kcal)
T0 2092,8a�184,5 2257,0 � 144,2 2418,0a�201,1 0.107 <0.001 0.549
T1 1418,9b � 118,1 1852,9 � 122,6 1813,2b � 93,3

Unprocessed or minimally processed foods 0,552 0680 0,164
T0 746,9 � 109,5 654,6 � 70,8 669,5 � 88,2
T1 619,9 � 59,2 619,4 � 65,2 777,5 � 62,8

Processed culinary ingredients 0,487 0777 0,878
T0 37,1 � 14,9 58,7 � 12,8 79,3 � 28,2
T1 40,1 � 14,2 57,6 � 27,6 57,8 � 33,8

Processed foods 0,658 0018 0,075
T0 601,6 � 99,4 434,3 � 71,7 692,8a�117,0
T1 477,2 � 83,8 467,1 � 72,8 329,5b � 63,5

Ultra-processed foods 0,011 <0,001 0801
T0 668,6aA � 127,7 1073,7aB � 156,7 939,4a�116,8
T1 361,3bA � 81,1 705,8bB � 82,6 627,0b � 84,7

P: Model of Generalized Estimates Equations with Post Hoc of Significant Minimum Difference, adjusted for gender.SI: Standard Intervention; IG:
Intervention: Group; II: Individual Intervention. Different lower-case letters mean statistically different mean for time analysis Different capital
letters mean statistically different mean for group analysis.

Ultra-processed in metabolic syndrome 1995
addition, we believe that this intervention program can be
easily applied in primary healthcare services, through
training.

A recent clinical trial on the same population aimed to
compare the effects of the three lifestyle change in-
terventions on the number of diagnostic criteria and
clinical parameters of MetS. The results showed that the
number of diagnostic criteria for MetS decreased signifi-
cantly within this population. In group II, the percentage of
individuals with five criteria decreased by 83.5%25. In the
SI group, the percentage of individuals with five criteria
remained the same, but the number of individuals with
four criteria decreased by 50.0% [33]. Although it was not
the objective of this study, these results suggest that the
proposed interventions, as well as being effective in
reducing the amount of ultra-processed food consumed,
were also effective in improving the clinical status of these
patients.

The purpose of this study covered eating habits and
physical activity, which are the main non-pharmacological
approaches used to improve those risk factors for cardio-
vascular disease that can be modified [34]. Therefore,
intervention programs that support changes in lifestyle
should be encouraged. Furthermore, they can produce
added benefits when combined with behavior change and
Table 3 Ultra-processed consumption (in Kcal) in adults with MetS befo

Groups Before Intervention (Kcal) After intervention (Kca

SI (n Z 15) 668.6 � 127.7 361.3 � 81.1
GI (n Z 26) 1073.7 � 156.7 705.8 � 82.6
II (n Z 29) 939.4 � 116.8 627.0 � 84.7

SI: Standard Intervention; GI: Group Intervention; II: Individual Intervent
motivation for change techniques, particularly in relation
to how well the patient adheres to the proposed inter-
vention [33,35].

A study carried out on adults from the United States
[36], who were part of the National Health and Nutrition
Examination Survey, showed that those whose diet con-
tained more than 71% ultra-processed food were associ-
ated with a 28% prevalence of MetS, compared to an intake
of under 40%. These findings suggest that eating more
ultra-processed food is associated with developing NCDs,
which can be the result of inadequate nutrition. In this
study, the SI, GI and II groups reduced their consumption
of ultra-processed food by 46%, 34% and 33%, respectively
(Table 3). Therefore, one would expect that this decrease
would have a positive impact on the participant’s health. It
is important to mention that another study into the life-
style changes to prevent MetS in the same participants,
carried out by the same research group [37], showed sig-
nificant results for the Castelli Index I, which is a score for
identifying cardiovascular risk.

Another study on [38] the participants of the Canadian
Community Health Survey, found that the consumption of
ultra-processed foods, represented a total of 48% of the
TEV, in the Canadian diet. All socioeconomic groups
consumed a high amount of this group of foods. In
re and after the intervention.

l) Absolute value of the
consumption difference (Kcal)

Percentage Variance (%)

307.3 45.96%
367.9 34.26%
312.4 33.25%

ion.
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addition, they also found a positive relationship between
consuming ultra-processed foods and the intake of car-
bohydrates, free sugars, total and saturated fats and energy
density, while an inverse relationship was observed with
the content of protein, fiber, vitamins and mineral salts in
the diet.

In regard to the food consumption data of the Brazilian
population, a study [39] examined data from the House-
hold Budget Survey (HBS) from 2008 to 2009, which was
designed to analyze the relationship between the avail-
ability of processed and ultra-processed products in a
household and the prevalence of residents being over-
weight or obese in Brazil. It showed that the availability of
ultra-processed products in a home was positively asso-
ciated with the average Body Mass Index (BMI) and the
prevalence of overweight or obese residents, while pro-
cessed products were not associated with these results. In
this study, the consumption of ultra-processed food in
relation to TEV reduced from 32%, 47.6% and 38.9%e25.5%,
38% and 34.5%, respectively, in the SI, GI and II groups.

Furthermore, another study involving the Brazilian
population [40] showed that ultra-processed foods are
frequently consumed by the adult Brazilian population in
the 27 state capitals. These foods were consumed more by
those who were, independently, male, younger, and had
less than a college education. Another study [41] also
showed that those who consume more ultra-processed
food, also do not eat enough fiber.

In addition, another result from this study was that the
TEV decreased significantly in the members of the SI and II
groups. In the SI group it reduced by 32.2% (673.9 kcal)
while in group II it reduced by 26% (604.9 kcal). The
amount of processed food only reduced in Group II, 52.4%
(363.3.3 kcal). Taken together, these results suggest that
the quality of food the studied population were eating
after the proposed intervention improved. Although the
amount of ultra-processed food being consumed by all
groups significantly decreased, the intake of unprocessed
foods did not change, which also means that the partici-
pants did not eat more of these foods. This finding sug-
gests that new interventions to encourage people to eat
foods from Group 1of the NOVA food classification.

Among the limitations of this study are, most particu-
larly, the difficulty in quantifying food intake accurately,
due to the use of food records, tables of the nutritional
composition of foods and underestimating food con-
sumption. In addition, as the 24-h recall was only used at
the beginning of the intervention and the end, it does not
indicate what the participant’s usual diet would be.
However, the data was collected using the MPM [25]
technique, in order to minimize possible measurement
bias. Another limitation is in relation to preparing food,
which are scored in the unprocessed foods group. There-
fore, when some ultra-processed ingredients are included
during preparation the amount of ultra-processed food
consumed could be underestimated, for example.

Overall, an important factor has been the use of the
NOVA food classification as a tool to assess the food
consumption and the nutritional quality of diets. The
NOVA classification also makes it possible to developing an
approach around food education, in order to encourage
healthy eating habits.

5. Conclusion

The results of this study demonstrate that all the proposed
interventions were effective in reducing the amount of
ultra-processed food consumed, which suggests that they
improved the quality of the diets of those in the popula-
tion studied. Furthermore, the TEV in groups SI and II was
reduced, but the amount of ultra-processed food
consumed, the TEV, and the amount of processed food
consumed was only all reduced in the II Group. Therefore,
these findings may indicate that an intervention using a
motivational approach, conducted by an interdisciplinary
team, could be a successful alternative in treating MetS.
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