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Abstract

Introduction: food type represents higher odds of having obesity (OB), especially in overweight (OW) subjects. Minimally and ultra-processed
foods can be associated with the odds of having OB in OW subjects.

Objective: to investigate the association of minimally and ultra-processed food consumption with OB in OW adults.

Methods: we included 15,024 participants (9,618 OW [25.0-29.9 kg/m?], 5,406 OB [> 30 kg/m?]) with ages ranging from 18 to 59 years from the
2019 baseline survey of the Surveillance of Risk Factors and Protection for Chronic Diseases by Telephone Survey (VIGITEL, Brazil). Minimally and
ultra-processed food daily consumption scores and confounding variables (age, sex, scholarly, physical activity, hypertension, and diabetes) were
measured. Binary logistic regression analyzes the association of minimally and ultra-processed food consumption scores with OB (odds ratio [OR]).

Results: minimally processed food consumption score quartiles (19=1 00 1 2" = Bjan scorersay 3= 7 oa 1 A= 80 scoreinay) PrESENE-
ed higher values compared to ultra-processed food (1= 1, L= 1,; sscorela)s S = 2 dap 4" = Hoa ,)- For each score of
minimally processed food consumed, there was a -5.9 % odds of OB. Thus, the h|gher quartile (4'“) of m|n|maIIy processed food consumption
score represents less odds of OB (OR: -47.2 %; p < 0.001). Each ultra-processed food score consumed presented odds of 3.7 % of OB. There-

Keywords: fore, higher consumption of ultra-processed food (4" quartile) shows higher odds of OB (OR: +14.8 %; p < 0.001). All associations remained
) significatively even after being adjusted by the confounders.

Non-communicable X ) o ) ) .

diseases. Nutrition. Conclusion: the consumption scores of minimally processed and ultra-processed foods presented a magnitude capable of impacting OW adults’

Nutritional status. odds of OB, even when controlled by sociodemographic factors, physical activity, hypertension, and diabetes.
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Resumen

Introduccion: el tipo de alimentacion representa una mayor probabilidad de tener obesidad (OB), especialmente en sujetos con sobrepeso (S0).
Los alimentos minimamente procesados y ultraprocesados se pueden asociar con las probabilidades de tener OB en sujetos con SO.

Objetivo: investigar la asociacion del consumo de alimentos minimamente procesados y ultraprocesados con la OB en adultos con SO.

Métodos: se incluyeron 15.024 participantes (9.618 SO [25,0-29,9 kg/m?], 5.406 OB [> 30 kg/m?)) con edades entre 18y 59 afios de la
encuesta basal 2019 de la Vigilancia de Factores de Riesgo y Proteccion para Enfermedades Cronicas mediante una Encuesta Telefonica (VIGITEL,
Brasil). Se midid el puntaje de consumo diario de alimentos minimamente procesados y ultraprocesados y variables de confusion (edad, sexo,
escolaridad, actividad fisica, hipertension y diabetes). Mediante una regresion logistica binaria se analizo la asociacion de las puntuaciones de
consumo de alimentos minimamente procesados y ultraprocesados con la OB (odds ratio [OR]).

Resultados los cuartiles de puntuacion de consumo de alimentos minimamente procesados (1.° =1 iment e 2= B
3= " ey 4° = 8 presentaron valores superiores en comparacion con los alimentos uItraprocesados (1.°= 1

pumuaclon/d\a]) [ali-

v 20 = 1 ' e 3 = 2 A0 = Ao pumuac,m,ma]) Por cada punto de alimentos minimamente procesados
consumldos hubo una probabllldad de OB del -5,9 %. Por o tanto eI cuartil mas alto (4.9 de puntuacion de consumo de alimentos minimamente
procesados representa menos probabilidades de OB (OR: -47,2 %; p < 0,001). Cada puntaje de alimentos ultraprocesados consumidos presento
probabilidades de 3.7 % de OB. Por lo tanto, un mayor consumo de alimentos ultraprocesados (cuartil 4.°) muestra mayores probabilidades de OB
(OR: +14,8 %; p < 0,001). Todas las asociaciones se mantuvieron significativamente incluso después de ajustarlas por los factores de confusion.

Conclusion: las puntuaciones de consumo de alimentos minimamente procesados y ultraprocesados impactaron en la probabilidad de desarrollar
0B en adultos con SB, incluso cuando se controld por factores sociodemograficos, actividad fisica, hipertension y diabetes.

INTRODUCTION

Obesity (OB) remains a central global challenge with its incre-
mental prevalence and incidence continuing to worry health-pro-
moting agencies, such as the World Health Organization (WHO).
Indeed, OB is related to many health conditions that have a trend
to cluster between themselves reducing life expectancy by up
to 20 years (1). The most frequent OB-related health conditions
are diabetes mellitus, hepatic steatosis, hypertension, myocardial
infarction, stroke, musculoskeletal and Alzheimer’s diseases, de-
pression, and some types of cancer (2).

It is important to highlight the narrow relationship between the
occurrence of the above-mentioned diseases and nutritional sta-
tus (NS) (3-5). There is evidence showing that overweight (OW)
adults are at increased risk of obesity (OB) (compared to the risk
of a normal-weight adults) (5), hence at higher risk of developing
chronic diseases, morbidity, premature mortality, and increasing
health services burden (5,6).

OB phenotype is a result of a complex net of genetic and envi-
ronmental factors (3,4). Behavioral factors are linked to daily liv-
ing context and exert a crucial role in OB onset and development
(2,7). Amongst others, dietary patterns might have a positive or
a negative effect on nutritional status (NS) depending on the type
of foods consumed (8-10). In this sense, the quality of the food
consumed might be a pathway to understanding the transition
risk of NS to OB (3-5).

Minimally processed foods (obtained from plants or animals,
without big changes on their natural makeup until consumption)
and ultra-processed foods (formulations of ingredients that result
from a series of industrial processes, creating highly profitable,
convenient, and hyper-palatable products) are those that are most
impactful on NS (7,11-13). Indeed, a high daily consumption of
minimally processed foods is associated with lower odds of OB,
metabolic syndrome, dyslipidemia, and gastrointestinal diseases
(11,14). Conversely, there are many studies showing associa-
tions between a high daily consumption of ultra-processed foods
and overweight (OW), OB, diabetes, hypertension, dyslipidemia,
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cardiovascular and respiratory diseases, stroke, breast cancer,
depression, frailty, and premature mortality (8,10,15). However,
the available literature does not quantify the impact of food (min-
imally processed and ultra-processed) on the odds of having OB.
Recently published systematic reviews (8,10) underline that the
minimally processed and ultra-processed foods consumed are
related to the odds of OB, but the consumption itself (in terms
of daily items) should be further determined to help design pub-
lic health campaigns against OB. Data on this topic is however
lacking.

Therefore, the study aims to investigate the association be-
tween minimally processed and ultra-processed food con-
sumption in the odds of OB in OW adults. We hypothesize that
minimally processed foods can decrease the odds of OB in OW
adults; on the other hand, ultra-processed foods can present a
well-marked increase in the odds of OB in OW adults.

METHODS

SURVEILLANCE SYSTEM FOR RISK FACTORS
AND PROTECTION FOR CHRONIC DISEASES
BY TELEPHONE SURVEY

The data used in this study is from the epidemiologic project
named Surveillance of Risk Factors and Protection for Chronic
Diseases by Telephone Survey (VIGITEL). The VIGITEL refers to
a Surveillance System of Risk Factors for Chronic Non-Commu-
nicable Diseases supported by the Brazilian Ministry of Health.

Data was gathered through telephone interviews conducted
between January and December 2019. Interviewers were un-
der the supervision of the Brazilian Ministry of Health in partner-
ship with the Group for Studies, Research and Practices in the
Food Environment and Health, of the Federal University of Minas
Gerais (GEPPAAS/UFMG) and the Research Center Epidemiologi-
cal Studies in Nutrition and Public Health, University of Sdo Paulo
(NUPENS/USP).
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The VIGITEL had a cross-sectional design and considered
subjects (at least 18 years old) living in one of the 26th Brazilian
capitals or the Federal District, who have one fixed telephone
line (Fig. 1). Free and informed consent was orally registered at
the time of telephone contact. VIGITEL data are publicly avail-
able and can be requested for scientific reproducibility (16).
The VIGITEL protocol contemplated a general health status
questionnaire plus food consumption, which can be viewed in
the original project (16). Answers were read for the subjects
and electronically registered.

All participants volunteered for the study, were informed
about the scope of the study, and provided oral consent at the
time of telephone contact. The VIGITEL project was approved by
the National Commission on Ethics in Research for Human Be-
ings of the Ministry of Health (CAAE: 65610017.1.0000.0008).
The data used in this manuscript were collected from the online
and open-access databases from VIGITEL (http://svs.aids.gov.
br/download/Vigitel/), which justifies the absence of the per-
mission of the Research Ethics Committee. The authors confirm
that all methods were carried out in accordance with the dec-
laration of Helsinki.

Ineligible lines
Telephone lines drawn (n=121811)
for :articipation in the e Correspond to companies
VIGITEL project —> | . glfoolfdnegrer exist or are out
n = 197,600 .
( ) e No answer after six pohe
calls attempts

il

Elegible telephone lines
for participation
in the VIGITEL project

(n = 75,789)

!

) Interviews that were not
completed (n = 23,346)

Exclusion criteria

of the present study

. i e > 60 years old
Complete interviews (n = 25,490)

for the VIGITEL database |— | o Ansent data of wweight

(n =52,433) and height (n = 2-071)

e Underweight/Eutrophic
(n=9,766)

e Missing data (n = 92)

!

Participants (n = 15,204)
OW (n=9,618)
0B (n = 5,406)

Figure 1.
Flowchart of selection of subjects for this study (OW: overweight; OB: obesity).

L. S. L. Silva et al.

Selection of subjects for this study

For our study, the following inclusion criteria were age between
18 and 59 years and NS classified as OW or OB.

Measurements

For this study, the variables of interest were those that could
determine the odds of OB in OW adults. Therefore, the variables
included in this study addressed characteristics of food con-
sumption, sociodemographic characteristics, daily habits, use of
licit drugs, and presence of health conditions.

Weight, height, and BMI

Weight and height were recorded to perform the BMI calcula-
tion (weight,,/ height, 7). The subjects with a BMI of 25 kg/m* to
29.99 kg/m? were classified with OB, whereas the subjects with
BMI > 30 kg/m? were classified with OB (3).

Food consumption score

The VIGITEL's food questionnaire is based on the 24-hour re-
call method and was performed one time at the moment of the
interview to register the previous day’s food consumption (17).
In this sense, the food consumption score is recorded according
to the daily presence of different foods. The score is considered
because this questionnaire does not consider an individual food,
but a food group (detailed explanation as provided below). The
24-hour recall method is a valid and reliable tool for assessing
habitual intake of foods (17).

We considered the daily consumption of minimally processed
and ultra-processed foods (number of subgroups of items
consumed per day, as a score). The foods were stratified into
representative subgroups with similar features. For minimally
processed foods, twelve subgroups were considered: 1) let-
tuce, kale, broccoli, watercress, or spinach; 2) pumpkin, carrot,
sweet potato, or okra/caruru; 3) papaya, mango, yellow melon,
or pequi; 4) tomato, cucumber, zucchini, eggplant, chayote or
beetroot; 5) orange, banana, apple or pineapple; 6) rice, pasta,
polenta, couscous or corn; 7) beans, peas, lentils or chickpeas;
8) potato, cassava or yam; 9) beef, pork, chicken or fish; 10)
fried, boiled or scrambled egg; 11) milk; 12) peanuts, cashew
nuts or Brazil nuts/Para. For example, if a person consumes let-
tuce and kale (both in subgroup 1), a score of 1 is obtained.
But, if lettuce, kale (both in subgroup 1), and pumpkin (sub-
group 20) were consumed, the score is 2. For ultra-processed
foods, thirteen subgroups were considered: 1) soda; 2) fruit juice
in a box or can; 3) powdered refreshment; 4) chocolate drink;
5) flavored yogurt; 6) packet snacks or crackers/cookies; 7) Bis-
cuit/sweet wafer, stuffed biscuit or packaged cookie; 8) choc-
olate, ice cream, gelatin, flan or other industrialized desserts;
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9) sausage, pork sausage, mortadella or ham; 10) loaf of bread,
hot dog or hamburger; 11) mayonnaise, ketchup or mustard;
12) margarine; 13) Instant noodles, packet soup, frozen lasagna
or other frozen ready-to-eat dishes. The answers were given in
a dichotomous way (‘yes’ or ‘not’), and the score was calculated
for minimally processed and ultra-processed food (15).

Sociodemographic characteristics

Chronologic age, sex, and years of education were determined
via open-answered questions.

Physical activity and sedentary time

The weekly physical activity level (PAL) was classified accord-
ing to the WHO physical activity guidelines (> 150 min). The
amount of moderate to vigorous physical activity was comput-
ed based on the project’s questionnaire, with answers to ques-
tions related to leisure, occupational activity, and transportation
(16,18). Daily time spent watching TV and using cell phones,
tablets, and computers was also computed.

Use of licit drugs

Smoking habits (as the number of cigarettes per week) and the
presence of alcoholic beverage consumption (‘yes’ or ‘not’) were
also considered.

Health conditions

The presence of arterial hypertension and diabetes was
self-reported (‘yes’ or ‘not’) by the subjects.

Statistical analysis

Descriptive statistics (measures of central tendency and rela-
tive frequency) are presented to describe the sample. BMI was
classified as quartiles, and the absolute frequency of minimally
processed and ultra-processed foods was demonstrated for each
quartile. Binary logistic regression was used to verify the associ-
ated factors with odds of OB in OW adults. The NS classification
was considered as a dependent variable (0 = OW; 1 = OB), food
consumption score as an independent variable adjusted for co-
variables (demographic and socioeconomic characteristics, food
consumption score, PAL, sedentary time, use of licit drugs, and
presence of health conditions). The odds ratio (OR) was reported
to indicate the magnitude of odds of OW/OB. The OR (OW to
0B) was extrapolated (multiplied) according to quartiles of mini-
mally processed and ultra-processed food consumption scores.
All analyses were performed in SPSS, v. 20.0 (Inc., Chicago, IL,

[Nutr Hosp 2023;40(3):534-542]

USA), with a previously established significance level (a = 5 %).
This manuscript has been produced with the requirements of the
Strengthening the Reporting of Observational Studies in Epidemi-
ology (STROBE) checklist for cross-sectional studies.

RESULTS

Figure 1 depicts the study flowchart. Of the initial potential
197,600 adult participants, 75,789 were eligible in terms of pos-
session of a telephone line. Of those, 52,443 were interviewed,
and 15,024 were classified as OB (5,406) or OW (9,618).

The descriptive statistics of total of subjects (n = 15.024) clas-
sified with OW (n = 9618; 64 %, with 55.1 % being women)
and OB (n = 5406; 36 %, with 57.1 % being male) are shown
in table 1. The mean age was 42.7 years for OW subjects and
43.7 years for OBindividuals. Regarding the overall food consump-
tion score, there was a superior mean of minimally processed food
(OW=7.1; OB = 6.8) compared to ultra-processed food (OW = 2.5;
0B =2.6) (p < 0.001).

Figure 2 depicts the relationship of BMI quartiles with the daily
food consumption score (minimally processed or ultra-processed).
There is an inverse relationship between the BMI quartiles and
the score of minimally processed foods consumed (the higher the
BMI, the lower the score consumption). The same happens for
ultra-processed foods, but the relationship is positive (except for
the 2 quartile of BMI). In supplementary figure 1 we show the
same relationship between food consumption and BMI, but with
a continuous BMI. Supplementary figure 2 provides the differenc-
es between minimally processed food and ultra-processed food
consumption score according to sex and age, respectively. Re-
garding sex, there were no observed clinically relevant differences
between OW (men vs. women) and OB (men vs. women) for min-
imally processed and ultra-processed food consumption scores
(Suppl. Fig. 2). Regarding age, a trend was observed to increas-
ing minimally processed food consumption scores (regardless
of nutritional status [OW-0B]), while a trend to decreasing ul-
tra-processed food consumption scores was also seen (regard-
less of nutritional status [OW-0B]) (Suppl. Fig. 2).

Table Il presents the OR for having OB with the score of con-
sumption of minimally processed and ultra-processed foods.
The crude model represents the inclusion of food consumption
scores only as an explicative variable. Then Model 1 includes the
score plus demographic and socioeconomic characteristics, and
Model 2 the same variables as Model 1 plus daily habits, use of
licit drugs, and presence of pathologies.

Al models had statistical significance to explain the odds
of having OB (crude: X* = 160,790 [p < 0.001]; Model 1:
X2 =1,563.473 [p < 0.001]; and Model 2: X? = 37,707.195
[p < 0.001]). Even considering Model 2, adjusted for conditions
such as age, sex, years of education, PAL, sedentary time, al-
cohol, and cigarette consumption, presence of hypertension
and diabetes, the score of consumption of minimally processed
(OR =0.941) and ultra-processed (OR = 1.037) foods continued
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to be related to the odds of OB. For each positive score of mini-
mally processed food consumed per day, there is a reduction of
5.9 % in the odds of OB. Conversely, for each positive score
of ultra-processed food consumed per day, there is an increase of
3.7 % in the odds of OB.

Figure 3 reports the relationship of interquartile food con-
sumption score (minimally processed and ultra-processed) with

L. S. L. Silva et al.

the percentage of the odds of having OB. Subjects had high-
er odds of OB when belonging to the highest quartiles of min-
imally processed food consumption scores (Q3 = 41.3 % to
Q4 = 47.2 %). Subjects in the lower quartiles (Q1 = 3.7 % and
Q2 = 3.7 %) of ultra-processed foods scores are less likely
to have OB, but as the consumption of ultra-processed foods

scores increases, the odds of OB are higher.

Table I. Descriptive analysis of overweight and obese participants in the project for the
surveillance of risk and protective factors for chronic diseases by telephone survey (VIGITEL)

X Overweight (n = 9618) Obesity (n = 5406)
Variables
Mean = SD 95 % CI Mean = SD 95 % ClI
Age (years) 427 +11.4 42.5t042.9 437 +10.8 43.41t044.0
Sex
Male (%) 449 424
Female (%) 55.1 57.6
Scholarity
Years of study (vears) | 127:42 | 12610128 12045 11.9t012.2
Anthropometry
Body mass (kg) 756+9.8 75410758 920+ 155 91610924
Height (cm) 166.3 £ 9.9 166.1 t0 166.5 164.7 £ 11.3 164.4 10 165.0
BMI (kg/m?) 2712+14 27.21027.3 33.8+4.1 33.71034.0
Food consumption score (day)

Minimally processed (food score/day) 71+241 711071 6.8 +2.1 6.7106.8

a1 1

Q2 6

Q3 7

Q4 8
Ultra-processed (food score/day) 2519 251025 2619 251026

Q1 1

Q2 1

Q3 2

Q4 4

Physical activity and sedentary time
PAL > 150 min/week (%) 59.5 51.5
Watch TV (hours/day) 21+14 2.0t02.1 22+15 221023
Habit of watching TV > 3 hours/day (%) 19.9 24.2
Use of computers, tablets and cell phones in free time (%) 79.8 78.6
Use of computers, tablets and cell phones in free time (hours/day) 1.8+16 1.8t101.9 19+16 1.8t01.9
Total screen time > 3 hours/day (%) 62.9 64.5
Use of licit drugs
Cigarette consumption (%) 6.8 59
Cigarette consumption (cigarettes/week) 48+23.8 44105.3 43+23.6 3.6t04.9
Alcohol consumption (%) 44.3 41
Health conditions

Hypertension (%) 224 39.1
Diabetes (%) 53 9.8

BMI: body mass index; Q: quartile; PAL: physical activity level.
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Table Il. A binary logistic regression model with the influence of minimally processed
and ultra-processed food consumption in the odds ratio (OR) of having obesity
in overweight adults

Factors

Crude (OR)

Model 1 (OR) Model 2 (OR)

Daily consumption of minimally processed foods score

0.932 (0.917 t0 0.947)t

0.934 (0.919 t0 0.949)! 0.941 (0.925 to 0.957)t

Daily consumption of ultra-processed foods score

1.025 (1.007 to 1.043)

1.041 (1.023 t0 1.061)! 1.037 (1.018 10 1.057)t

*n < 0.05, 'p < 0.001. Model 1: adjusted for age, sex, and studly years; Model 2: adjusted for age, sex, study years, physical activity levels, sedentary time, alcohol and

cigarette consumption, and the presence of hypertension and diabetes.
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Figure 2.

Quartiles of body mass index (BMI) and
absolute frequency of minimally processed
BMI (A) and ultra-processed (B) food consump-
tion score.

DISCUSSION

As far as we know, this is the first study quantifying the
magnitude of minimally processed and ultra-processed food
consumption at odds of having OB. Moreover, this is the first
study that investigated this association between OW and OB
subjects. In addition to the already known risk factors (years of
education, PAL, time spent watching TV and/or gadgets, pres-
ence of health conditions) (19-22), our main findings elucidate
the influence that the quality of food consumption is crucial in
increasing the odds of OB (Table Il). For each score of minimally
processed food consumed per day, the odds of worsening NS
decrease by 5.9 % whereas for each score of ultra-processed
food consumed per day the odds of having OB increased
by 3.7 %.

Beyond the quantity of intake of carbohydrates, the con-
sumption of minimally processed food influences the absorp-
tion and storage of micronutrients (11). These foods (e.g.,
fruits, vegetables, and grains) are characterized by less vol-
ume and energetic density per portion (22). In addition, the
presence of vitamins, minerals, and fibers, contributes to a

[Nutr Hosp 2023;40(3):534-542]

reduction of metabolic disease risk (11,14). Therefore, the
consumption of minimally processed food decreases consid-
erably the chances of having OB (3,14,23). For ultra-pro-
cessed food consumption, the presence of OB is explained
by the high volume and energetic density usually present in
these foods (22). For example, sodas, ice creams, and choco-
lates contain high levels of sucrose, sodium, and trans-fat (in
the case of ice cream) (8,10,12,22,24,25). Thus, as shown
by our findings, to avoid weight gain and get a calorie-bal-
anced diet the consumption of ultra-processed foods must
be avoided.

The quartiles of BMI about food consumption (minimally
processed and ultra-processed) shown in our study are note-
worthy. The inverse relationship between the consumption of
minimally processed foods and BMI elucidates the reactive
behavior of subjects as NS changes (26). According to Schul-
te et al. (2019) (27), based on a protocol study with image
analysis, this phenomenon can be explained by an imbalance
in the neural responses manifested in the region of the supe-
rior frontal gyrus of individuals with OW/OB. This imbalance
would influence the moment of selecting foods to consume
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and the type of food regarding the level of processing (deci-
sion-making). Furthermore, the type of food can decrease (or
increase) dopamine responses and affect the gustatory reward
mechanisms of food (27). That is, the individual would tend not
to choose the minimally processed food because the altered
dopaminergic pathways would impair the feeling of “craving”
(28). While the reward mechanism does not view minimally
processed food as palatable and pleasant (28,29).

On other hand, the relation of BMI quartiles and the ul-
tra-processed food consumption tended to proportionali-
ty, except for quartile 2 (Fig. 2). When a subject notes that
his/ner BMI is enlarged, the search for strategies to reduce
body mass becomes greater, adopting the pre-contemplation
stage of change (30,31). However, the period of adherence
to healthy habits (exercise/eating) is harmed by the impact
caused by this rapid change (when not guided by health pro-
fessionals), able to cause compulsive and reactive behaviors
on food choice (27). The chronic consumption of ultra-pro-
cessed food induces an emotional trigger (29), forcing the
subject to return to excessive food consumption and increas-
ing his/her chances of OB developing. In this sense, the tran-
sition across OW and OB must be well established from stag-
es of change, decreasing the occurrence of a fast imbalance
in eating behavior (22).

Our analysis has strengths. A large number of participants
from all regions of Brazil comprises a nationally represen-
tative sample. Collecting data through telephone interviews
conducted by previously trained staff and adjusting for a wide
range of important risk factors minimized the potential impact
of residual confounding. The telephone interview allowed for
clear and precise explanations about each question, avoiding
misunderstandings. As far as we know, this is the first com-
munity-based study to suggest that the magnitude of con-
sumption of ultra-processed foods modifies the chances of
OB in adults.

This study also has limitations that must be considered. VIG-
ITEL includes only landline phones in your sampling process,
which are smaller than mobile phones in many Brazilian cit-
ies (including North and Northeast) (32). The cross-sectional
design does not allow establishing cause-effect relationships,
needing more longitudinal associations. Another limitation
involves the form of assessment of physical activity, subjec-
tively performed with questionnaires that tend to overestimate
moderate/vigorous physical activity and underestimate sitting
time (33). However, for population studies, the questionnaire is
a useful low-cost tool for characterizing a given sample (34).
The absence of information regarding total daily energy intake
is an important study limitation. It was impossible to apply a
dietary questionnaire by phone due to logistical reasons (i.e.,
length of phone calls and participants’ comprehension of the
questionnaire). Indeed, Brazil has a huge geographical region
with many specific regional dietary products. Nevertheless, one
score of foods consumed in one day neither informs with accu-
racy about the amount of energy ingested, nor about the exact
number of ultra-processed foods daily consumed, which can

L. S. L. Silva et al.

represent a high effect on weight gain, regardless of the daily
calories ingested (8,22). The score used is a simplified instru-
ment recommended for surveillance research with easy under-
standing by participants and quick collection. The score used
does not deal with the “quantity and volume of each food”, but
they are simplified markers of consumption of groups 1 and
4 (NOVA), a score that has validity and reliability when used
in VIGITEL, when compared with more direct measures, such
as the 24-hour food consumption recordatory (35,36). Lastly,
extrapolating our findings to other populations to confirm their
clinical relevance to different sociodemographic conditions
should be made with caution.

As practical implications of our findings, health profession-
als are responsible for guiding populations’ nutritional habits.
Thus, they must emphasize the positive and negative impacts
related to minimally processed and ultra-processed food, re-
spectively, on OB control. Numerically, demonstration of the
magnitude that these two types of foods consumption exert
on chance odds of OB might help to improve population eat-
ing behavior from the pre-contemplation phase (30) (who still
doesn’t consider making a change) to the contemplation on the
identification of behavior and possibility of change of dietary
habits (37). For example, if a subject with OW increases his/
her frequency of daily consumption of up to 10 ultra-processed
foods, this person will have an additional odd of 37 % to reach
the OB category. On the other hand, if this person consumes
10 minimally processed foods, the odds of evolution to OB
would be reduced by 59 %. This quantitative application rein-
forces the arguments that the odds of having OB can be un-
derstood through the magnitude of foods (minimally processed
and ultra-processed).

As implications for research, our findings support strategies
of quantification of food consumption for other populations.
Furthermore, future research should investigate which ul-
tra-processed foods have a greater impact on OB development
(in a longitudinal analysis) establishing a more objective rela-
tionship between the magnitude of quantification of each type
of food and its centesimal composition of nutrients.

CONCLUSION

The consumption of ultra-processed and minimally-pro-
cessed foods presented magnitudes accounting for the odds
of having OB in OW adults, even when controlling for socio-
demographic factors, physical activity, hypertension, and dia-
betes. Although OB is multifactorial, knowing the magnitude
of the contribution of each score of minimally-processed and
ultra-processed food may help to design effective intervention
strategies. We present measurable mean estimates to assist
health professionals in changing population eating behav-
ior. Our findings can help guide the population regarding the
magnitude of the effects that consumption of different types of
foods may bring about on their health.

[Nutr Hosp 2023;40(3):534-542]
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Figure 3.

Percentage of odds ratio of having obesi-
ty (OB) for each quartile (Q) of minimally
processed (A) and ultra-processed (B) food
consumption score. A. Represent negative
ORs for having OB. B. A positive OR for
having OB.

Supplementary Figure 1.

Relationship between food consumption
and BMI.

Supplementary Figure 2.
Differences between minimally processed
food and ultra-processed food consumption
score according to sex and age.
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