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Consumption of ultra-processed
foods and their impact on the
diet of young adults

Consumo de alimentos
ultraprocessados e impacto na dieta
de adultos jovens

ABSTRACT

OBJECTIVE: To evaluate the consumption of ultra-processed foods, its
associated factors, and its influence on nutrient intake in young adults.

METHODS: In 2004-2005, the individuals belonging to the Pelotas
birth cohort of 1982 were identified for a home interview. A total of
4,297 individuals were interviewed and 4,202 individuals were included in
the study (follow-up rate of 77.4%). Diet was assessed using a questionnaire
on dietary intake and the percentage of daily caloric intake attributed to
ultra-processed foods as well as the intake of macro- and micronutrients
were estimated. The association between cohort characteristics and the
consumption of ultra-processed foods was assessed using linear regression.
Analysis of variance and Pearson’s Chi-square test were used to evaluate
the association between the quintiles of the consumption of ultra-processed
food, nutrient intake and adequacy of nutrient intake, respectively.

RESULTS: The consumption of ultra-processed foods corresponded to 51.2%
of the total caloric intake. The consumption of ultra-processed foods was
higher among women, individuals with higher education, and individuals who
were never poor and eutrophic. The increased consumption of ultra-processed
foods was positively correlated with the consumption of fat, cholesterol,
sodium, iron, calcium, and calories (p <0.001) and was negatively correlated
with the consumption of carbohydrates, protein, and dietary fiber (p <0.001).

CONCLUSIONS: The high consumption of ultra-processed foods and
its positive correlation with the intake of sodium, cholesterol, and fats
underscores the need to perform interventions aimed at decreasing the intake
of this food group.

DESCRIPTORS: Young Adult. Food Consumption. Industrialized Foods.
Prepared Foods. Fast Foods. Socioeconomic Factors. Cohort Studies.
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RESUMO

OBJETIVO: Avaliar o consumo de alimentos ultraprocessados, os fatores
associados e a sua influéncia na ingestdo de nutrientes em adultos jovens.

METODOS: Em 2004-2005, os participantes da Coorte de Nascimentos
de Pelotas de 1982 foram identificados para entrevista domiciliar. Foram
entrevistados 4.297 individuos (taxa de acompanhamento de 77,4%) e incluidos
no estudo 4.202. O consumo alimentar foi avaliado por meio de questionario
de frequéncia alimentar e estimada a propor¢do da ingestdo caldrica diaria
atribuida aos alimentos ultraprocessados, bem como a ingestdo de macro e
micronutrientes. A associagdo entre caracteristicas dos individuos e consumo de
alimentos ultraprocessados foi avaliada utilizando-se regressdo linear. A andlise
de variancia e o teste Qui-quadrado de Pearson foram utilizados na associagdo
entre quintis de consumo de alimentos ultraprocessados, ingestao e na adequagao
da ingestdo de nutrientes, respectivamente.

RESULTADOS: O consumo de alimentos ultraprocessados contribuiu com
51,2% das calorias totais ingeridas. A ingestdo de alimentos ultraprocessados
foi maior entre individuos: do sexo feminino; de maior escolaridade; que nunca
foram pobres e eutroficos. Maior consumo de alimentos ultraprocessados foi
positivamente associado ao consumo de gorduras, colesterol, sédio, ferro, calcio
e calorias (p < 0,001) e negativamente associado ao consumo de carboidratos,
proteinas e fibras alimentares (p < 0,001).

CONCLUSOES: O elevado consumo de alimentos ultraprocessados e sua relagéo
positiva com a ingestdo de sodio, colesterol e gorduras chama a atengdo para a
realizagdo de intervengdes visando a redugao da ingestao desse grupo de alimentos.

DESCRITORES: Adulto Jovem. Consumo de Alimentos. Alimentos
Industrializados. Alimentos Preparados. Fast Foods. Fatores
Socioecondmicos. Estudos de Coortes.

INTRODUCTION

In Brazil, according to a report issued by the 2008-2009
Pesquisa de Or¢amentos Familiares (POF — Family
Budget Survey), the prevalence of obesity has doubled
in the last 30 years, reaching 50.0% in men and 48.0%
in women.? Unhealthy diets and physical inactivity were
found to be the main risk factors for obesity.!! With
respect to diet, the current recommendations and guide-
lines while providing guidance on the consumption of
foods tend to focus on nutrient intake, with a certain
disregard for the factors that favor food choice.!* The
Global Strategy on Diet, Physical Activity and Health,
created by the World Health Organization, emphasizes
the need to reduce the consumption of foods containing
high amounts of energy, sodium, saturated fats, trans
fats, refined carbohydrates, and those that are low in

nutrients.® The new version of the Guia Alimentar Para
a Populagado Brasileira (Food Guide for the Brazilian
Population)® gives guidance on meals and aspects
related to eating behavior, including cultural, social,
economic, and environmental factors.

We should consider that individuals consume food
and/or preparations in which the nutrients themselves
are not the main factors in determining the choice, a fact
that is well-known and exploited by the food industry,
which increasingly offers practical, palatable, durable,
and more attractive food choices for the population.'
Processed foods have become increasingly acces-
sible to all age groups and are sold pre-prepared or
ready-to-eat." The increased consumption of processed

* Instituto Brasileiro de Geografia e Estatistica. Pesquisa de Or¢amentos Familiares 2008-2009. Rio de Janeiro (R)); 2010.
> World Health Organization, Department of Chronic Diseases and Health Promotions. Global strategy on diet, physical activity and health.

Geneva; 2003.

¢ Ministério da Sadde, Secretaria de Atencao a Sadde, Departamento de Atengao Basica, Coordenacdo Geral de Alimentagao e Nutricao. Guia
alimentar para a populagdo brasileira (versdo para consulta pdblica). Brasilia (DF); 2014.
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food and beverages has been considered as one of the
factors contributing to the increased prevalence of
obesity and chronic diseases.?

According to the classification proposed by Monteiro
et al,’’ foods and/or cooking ingredients that acquire
and retain some or all of the above characteristics
during the production process are designated as ultra-
processed foods. A few studies have shown that the
domestic acquisition of this food group has increased
in recent decades.'>'® To date, studies on the individual
consumption of this food group are limited; however,
the availability of this food group in homes has been
associated with an increased income'¢ and the risk of
obesity in the Brazilian population.®

The objective of this study was to evaluate the consump-
tion of ultra-processed foods, its associated factors, and
its influence on nutrient intake in young adults.

METHODS

The individuals belonging to the cohort study
conducted in 1982 in Pelotas, RS, Southern Brazil
were identified.”® The methodology used to evaluate
the 1,982 cohort has been detailed elsewhere.®? In
2004-2005, the cohort participants, with a mean age
of22.8 years (21.9-23.7), were interviewed in approxi-
mately 98,000 households.

The interviews were conducted in the participants’
homes and were administered by trained examiners
using a previously tested and structured question-
naire (pre-pilot and pilot), which addressed several
sociodemographic and health-related aspects, including
dietary habits. To evaluate food consumption, the
food frequency questionnaire (FFQ) was used. The
FFQ, adapted from a tool developed and validated by
Sichieri,? contained 85 food items which were divided
into two components: quantitative, with evaluation
of domestic food portions and consisting of 70 food
items and preparations; and qualitative, assessing only
the frequency with which foods are consumed. The
percentage of daily caloric intake of ultra-processed
foods was calculated using the food items listed in
the quantitative component of the FFQ. The caloric
intake of these foods was estimated by converting the
frequency of consumption reported for each item into
the annual consumption. The reported daily intake was
multiplied by 365.24 days of the year, the weekly intake
was multiplied by 52.18 weeks in a year, the monthly
consumption was multiplied by 12 months, and a value
of one was used for the annual consumption.

The intake of household portions of the food items was
converted to grams using the Tabela para Avalia¢do
do Consumo Alimentar em Medidas Caseiras (Table
for Evaluation of Food Consumption in Household
Measures) — 5" edition.!” The food intake in grams
was converted into the amount of macro- and micro-
nutrients using the Tabela Brasileira de Composi¢do
de Alimentos (TACO — Brazilian Table of Food
Composition)? or the USDA Nutrient Database for
Standard Reference® when the TACO was unavail-
able. The evaluated nutrients included carbohydrates,
proteins, fats, cholesterol, fiber, sodium, iron, and
calcium. The energy intake of each food item was esti-
mated by multiplying the amount of carbohydrates and
proteins by 4 kcal and the amount of lipids by 9 kcal,
and the annual caloric intake of each food item was
obtained after totaling the calories derived from each
macronutrient. To calculate the daily energy intake of
each food item, the annual caloric intake was divided
by 365.24. The total daily energy intake was evalu-
ated by totaling the calories consumed in each of the
70 food items.

The consumption of ultra-processed foods was eval-
uated according to the classification proposed by
Monteiro," i.e., according to the degree of processing,
as follows: unprocessed or minimally processed foods
(group 1), processed foods used as ingredients in
cooking preparations by the food industry (group 2),
and ultra-processed foods or food products (group 3).
In this classification, ultra-processed foods were consid-
ered as products that originate from the processing of
a mixture of foods from groups 1 and 2, which were
developed with the aim of creating pre-prepared or
ready-to-eat meals that are long-lasting, accessible,
convenient, and palatable. The production processes
generally characterize these foods as salted, cured,
sweetened, baked, fried, smoked, or pickled, and they
can also insert preservative or cosmetic additives,
synthetic vitamins and minerals, and use sophisticated
types of packaging.!>'® Alcoholic beverages were not
included in this study.

In the quantitative FFQ, 21 food items were classified
as ultra-processed and were placed into the following
groups: breads; cookies; sweets; soft drinks; salted,
cured, and smoked meats and sausages; sauces; snacks;
pizzas; salted and fried foods; and sweetened dairy
beverages. Based on this classification, the percentage
of daily caloric intake was calculated from each group
of ultra-processed foods.

The independent variables studied were as follows:
gender, marital status, current education (years of

4 Universidade Estadual de Campinas, Nicleo de Estudos e Pesquisas em Alimentagdo - NEPA. Tabela brasileira de composicao de alimentos -

TACO. 2 ed. Campinas (SP): UNICAMP; 2006.

¢ USDA National Nutrient Database for Standard Reference [Internet]. Beltsville: Human Nutrition Research Center, Nutrient Data Laboratory;

2011 [cited 2014 Dec 10]. Available from: http://ndb.nal.usda.gov/



schooling), change of income from birth to 23 years
of age, and nutritional status. For the construction of
changes in income, the variable family income, which
was collected in a categorical form, in minimum wages
in 1982 (< 1; 1.1-3.0; 3.1-6.0; 6.1-10.0, and > 10.0,
with frequencies of 21.9%, 47.4%, 18.5%, 6.5%, and
5.7%, respectively) was estimated based on household
and family characteristics, with a principal component
analysis of four variables (health security in childbirth
delivery care, education, height, and the mother’s
ethnicity). Because of the unequal frequencies between
categories, subjects were classified into tertiles to allow
the evaluation of changes in income levels since child-
hood. Therefore, the score generated by the first vari-
able of the principal component analysis helped to
identify cutoff points that allowed the differentiation
of individuals of the second category of family income
(47.4%) to a lower or intermediate tertile. The cohort
participants answered questions about the income of
each family member obtained through work, pension,
social benefits, retirement, and rented properties,
among others. Based on the tertiles of family income in
1982 and 2004-2005, the following classification was
used: always poor (those in the lowest tertile of family
income in 1982 and 2004-2005), poor - not poor (those
in the lowest tertile in 1982 who climbed to the middle
or upper tertile in 2004-2005), not poor - poor (those in
the middle or upper tertile in 1982 who moved down to
the lowest tertile in 2004-2005), and never poor (those
in the middle or upper tertile in 1982 and 2004-2005).

The nutritional status of the cohort was classified as
recommended by WHO for the body mass index (BMI)
categories.” To obtain the BMI, the subject’s weight
was measured using an electronic scale by subtracting
the weight of the clothes. The weight of the clothes is
based on a table created by the research team, which
shows the weights of various items of clothing. Height
was measured using a stadiometer, with the participants
barefoot and the head positioned in the Frankfurt plane.

Analysis of variance and linear regression were used in
the crude and adjusted associations between the consump-
tion of ultra-processed foods (percentage of caloric intake)
and sociodemographic variables. The percentage of
caloric intake from carbohydrates, proteins, and fats and
the average consumption of fiber (g), cholesterol (mg),
sodium (mg), iron (mg), and calcium (mg) were evalu-
ated according to the quintiles of the consumption of
ultra-processed foods using the Student’s t-test, analysis
of variance, or a corresponding non-parametric test when
non-compliance with any of the premises was found. The
association between the percentages of cohort participants
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who met the current recommendations for nutrient intake
established by the Guia Alimentar para a Populag¢do
Brasileira® and Dietary Reference Intakes (DRI)" and the
quintiles of the consumption of ultra-processed foods was
evaluated using Pearson’s Chi-square test. In all analyses,
a 5% significance level was considered.

The study was approved by the Research Ethics
Committee of the Faculdade de Medicina of the
Universidade Federal de Pelotas (Protocol 020/2003).
All participants signed a free informed consent form.

RESULTS

A total of 4,297 individuals belonging to the 1982 cohort
were interviewed, corresponding to a follow-up rate of
77.4% after considering the identification of 282 deaths.

Ninety-five individuals were excluded from the
study: 52 because of implausible answers to the FFQ,
including the reporting of high daily intake of all
foods or the excessive daily intake of foods from the
same food group (consumption of beans and lentils
five times a day); and 43 because they reported a
daily caloric intake above three standard deviations
of the mean. Thus, the final study sample included
4,202 young adults, representing 97.8% of respondents
in 2004-2005. Table 1 shows that most of the partici-
pants were men (51.4%), 61.4% participants reported
not living with a partner, 64.0% had finished high school
education, and 52.0% had never been poor.

The average daily caloric intake was 3,758 calories,
of which > 50.0% was attributed to the consumption
of ultra-processed foods (Table 2). The analysis of
consumption by food group indicates that bread repre-
sented 15.1% of the daily calorie intake among men,
followed by sweets with 13.0%. For women, sweets
were the main contributors to the daily caloric intake
(16.8%), followed by bread (13.0%). Snacks were
the third group of ultra-processed foods consumed
by both genders (men: 10.8%; women: 10.4%). The
percentage of caloric intake attributed to the consump-
tion of sweets, cookies, and yoghurts was higher among
women, whereas the intake of bread, soft drinks, and
processed meats was higher among men. The consump-
tion of ultra-processed foods was more frequent among
women living without a partner, individuals with higher
education, those who had never been poor, and those
who were not overweight (Table 3). After adjusting
for other sociodemographic variables, education
remained positively associated with the percentage
of caloric intake attributed to the consumption of

"World Health Organization. Obesity: preventing and managing the global epidemic: report of a WHO Consultation; Geneva; 1997 June 3-5.

Geneva; 2000. (WHO Technical Report Series, 894).

& Ministério da Sadde, Secretaria de Atengao a Sadde, Coordenagao Geral da Politica de Alimentagdo e Nutricdo. Guia alimentar para a
populacdo brasileira. Brasilia (DF); 2005. (Série A. Normas e Manuais Técnicos).
" Institute of Medicine, Food and Nutrition Board. Dietary reference Intakes: a risk assessment model for establishing upper intake levels for

nutrients. Washington (DC): National Academy of Sciences; 1998.
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ultra-processed foods. Therefore, cohort participants
with > 12 years of education reported an additional
4.8% caloric intake attributed to the consumption of
these foods compared with participants with < 4 years

Table 1. Demographic and socioeconomic characteristics of
the 1982 cohort from Pelotas, RS, Southern Brazil, who were
followed up in 2004-2005.

Variable n %
Sex
Masculine 2,161 51.4
Feminine 2,041 48.6

Marital status

Single/Divorced/Widowed 2,580 61.4
Married/With partner 1,622 38.6
Education (years)
<4 341 8.1
5to8 1,154 27.5
9to 11 2,043 48.6
212 664 15.8
Income change (1982 - 2004-2005)
Always poor 683 16.3
Not poor - Poor 698 16.6
Poor - Not poor 644 15.3
Never poor 2,177 51.8
BMI (kg/m?)
<24.9 2,969 70.8
25.0-29.9 872 20.8
>30.0 353 8.4

BMI: body mass index

of education (95%CI 2.9;6.7). Individuals who had
never been poor reported a higher consumption of
ultra-processed foods compared with those who had
always been poor (regression coefficient [B] = 5.3,
95%CI 4.0;6.6). Overweight individuals reported a
lower consumption of ultra-processed foods (f =-1.0,
95%CI -1.9;0.0), whereas obese individuals presented
a lower caloric intake derived from these foods
(B=-2.0,95%CI -3.4;0.5).

Table 4 shows the tendency for daily protein intake to
decrease with the increase in the consumption of ultra-
processed foods p < 0.001). The same tendency was
observed in relation to carbohydrate intake (p <0.001),
and cohort participants in the lower and upper quintile
of the consumption of ultra-processed foods presented
an average carbohydrate consumption of 65.6% and
54.7% of their total caloric intake, respectively. In
contrast, the percentage of total caloric intake attrib-
uted to the consumption of fats ranged from 19.5%
in the upper quintile to 33.6% in the lower quintile
(p < 0.001). Moreover, individuals from the upper
quintile of the consumption of ultra-processed foods
had an average of 8.2% and 0.4% of total calories
intake assigned to saturated and trans fats, respectively,
whereas those in the lower quintile had an average of
6.0% and 0.2%, respectively.

With respect to cholesterol intake (Table 4), individ-
uals in the lower three quintiles of the consumption of
ultra-processed foods showed a similar consumption
of cholesterol, whereas those in the upper two quin-
tiles had a higher intake (p < 0.001). A progressive
decrease in the consumption of dietary fiber occurred
with an increasing consumption of ultra-processed

Table 2. Caloric contribution of the consumption of ultra-processed foods to the total energy intake of individuals of the 1982

cohort from Pelotas, who were followed up in 2004-2005.

Total calories intake from the consumption of ultra-processed foods*

Food Kcallperson/day Entire cohort Men Women

Average SE % 95%Cl % 95%Cl % 95%Cl
Ultra-processed foods 1,872.3 16.9 51.2 50.8;,51.6 50.4 49.9,51.0 519 51.4,52.5
Sweets 563.1 9.2 14.9 14.5;15.2 13.0 12.6;13.4 16.8 16.3;17.3
Bread 506.8 6.9 14.1 13.8;14.4  15.1 14.7;,15.5 13.0 12.6;13.4
Snacks and fried foods 385.5 5.8 10.6 10.3;10.8 10.8 10.4;11.1 10.4 10.0;10.7
Cookies 200.0 4.1 5.4 5.2,5.6 5.0 4.8;5.3 5.8 5.6;6.1
Soft drinks 107.5 2.3 3.1 3.0;3.2 3.4 3.2;3.5 2.8 2.6;3.0
Cheese 42.3 1.0 1.3 1.2;,1.3 1.3 1.2;,1.3 1.3 1.2;1.4
Yogurt 22.8 0.7 0.7 0.6;0.7 0.6 0.5;0.6 0.8 0.7;0.8
Processed meat 28.5 0.9 0.8 0.7;0.8 0.9 0.8;0.9 0.7 0.6;0.7
Mayonnaise 14.9 0.6 0.4 0.4;0.5 0.5 0.4;0.5 0.4 0.4,0.4
All foods 3,757.9 32.9 100 100 100

SE: standard error

* Alcoholic beverages were not considered for calculation of the consumption of total calories and ultra-processed foods.
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Table 3. Crude and adjusted analyses between energy contribution (%) of the consumption of ultra-processed foods
and sociodemographic characteristics and nutritional status of the 1982 cohort from Pelotas, who were followed up

in 2004-2005.
Consumption of ultra-processed foods (% kcal/day)*
Variable Crude analysis Adjusted analysis
% p B 95%(Cl

Sex < 0.001

Masculine 50.4 Ref.

Feminine 51.9 1.4 0.6;2.2
Marital status 0.001*

Single/Divorced/Widowed 51.8 Ref.

Married/With partner 50.1 -0.3 -1.1;0.6
Education (years) < 0.001¢

<4 46.1 Ref.

5to8 49.4 2.1 0.4;3.7

9to 11 51.9 3.3 1.7;4.9

>12 54.5 4.8 2.9:6.7
Income change (1982 = 2004-2005) <0.0014

Always poor 46.4 Ref.

Not poor - Poor 50.7 3.7 2.3;5.1

Poor - Not poor 49.7 2.7 1.3;4.2

Never poor 53.2 5.3 4.0,6.6
BMI (kg/m?) 0.003¢

<24.9 51.6 Ref.

25.0-29.9 50.5 -1.0 -1.9;0.0

>30.0 49.3 -1.9 -3.4;-0.5

BMI: body mass index; Ref: reference

2 Alcoholic beverages were not considered.
b Wilcoxon test.

¢ Linear trend test.

4 Kruskal-Wallis test.

foods (p <0.001); therefore, the individuals in the lower
quintile reported an additional average intake of 15 g
of fiber compared with those in the upper quintile. In
addition, individuals in the upper quintile reported an
additional average daily sodium intake of 1,400 mg
compared with those in the lower quintile (p < 0.001).
The daily intake of iron and calcium was also positively
correlated with the consumption of ultra-processed
foods (p < 0.001). Individuals with a higher consump-
tion of ultra-processed foods reported a higher daily
caloric intake; this value was 1,000 kcal/day higher
among those in the upper quintile compared with those
in the lower quintile (p < 0.001).

The consumption of ultra-processed foods and
the adequacy of nutrient intake were correlated
(Table 5). The cohort participants in the lower quintile
had the lowest percentage of adequate protein intake
(p<0.001). Although no trend was observed, a smaller
percentage of individuals in the upper two quintiles
showed an intake of carbohydrates and fats within the

recommended ranges, and only 47.4% and 33.8% of
the cohort in the upper quintile reported an adequate
consumption of carbohydrates (p < 0.001) and fats
(p < 0.001), respectively. Most of the cohort met the
recommendations for the intake of trans fats. However,
the percentage of individuals with an adequate intake
of trans fats varied between 92.3% and 99.2% from
the upper to the lower quintile of the consumption of
ultra-processed foods. More than 90.0% of the cohort
participants in the lower quintile reached the recom-
mendation intake of < 10.0% daily calories from satu-
rated fats, whereas this percentage decreased to 78.3%
among those in the upper quintile.

With respect to the intake of cholesterol, dietary fiber,
and sodium, the percentage of individuals with an
adequate intake of these nutrients in the lower quin-
tile was 15, 12, and 49 percentage points higher than
the percentage of subjects in the upper quintile. The
opposite was observed in relation to the adequacy of
intake of iron and calcium, with a gradual increase in
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Table 4. Consumption of nutrients considering the contribution of each quintile of the consumption of ultra-processed foods
to the daily energy consumption at 23 years of age of the 1982 cohort from Pelotas, who were followed up in 2004-2005.

Contribution of each quintile of the consumption of ultra-processed foods to daily energy consumption?

Nutrient 1 2 3 4 5
Average SE  Average SE  Average SE  Average SE  Average SE P
% of energy from
Proteins 14.9 0.2 14.3 0.1 13.5 0.1 13.0 0.1 11.7 0.1 <0.001*
Carbohydrates 65.6 0.3 62.2 0.3 60.2 0.2 57.7 0.3 54.7 0.3 <0.001°
Total fat 195 02 23.5 0.2 26.3 0.2 29.3 0.2 33.6 0.3 <0.001°
Saturated fats 6.0 0.1 7.0 0.1 7.5 0.1 7.9 0.1 8.2 0.1 <0.001¢
Trans fats 0.2 0.0 0.3 0.0 0.3 0.0 0.3 0.0 0.4 0.0 <0.001¢
Cholesterol (mg) 340.0 10.4 3389 7.6 340.0 7.1 356.6 7.2 3556 6.5 <0.001°
Dietary fiber (g) 53.9 1.1 495 1.1 45.6 0.9 40.7 0.8 38.7 0.7 <0.001°
Sodium (mg) 1802.2 47.0 2303.3 45.7 25083 46.5 28069 513 32139 59.0 <0.001°
Iron (mg) 229 0.8 27.3 0.9 29.4 0.9 29.7 0.9 36.6 1.6  <0.001*
Calcium (mg) 4258 7.7 5096 89 5508 9.2 6123 105 693.7 13.0 <0.001*
Total energy (kcal)* 3049.8 47.8 3359.5 51.5 3487.7 503 3703.1 55.6 4192.0 60.4 <0.001°

SE: standard error

2 Alcoholic beverages were not considered for calculation of the consumption of total calories and ultra-processed foods.

bLinear trend test.
¢ Kruskal-Wallis test.

the percentage of participants with an adequate intake
of these nutrients as the intake of ultra-processed foods
increased (p < 0.001) (Table 5).

DISCUSSION

In this study, approximately 50.0% of the daily caloric
intake among the cohort participants at 23 years of age
was attributed to the consumption of ultra-processed
foods, and there was a significant influence of socio-
economic characteristics in this consumption. The
positive association between the consumption of ultra-
processed foods and intake of total and saturated fats,
cholesterol, sodium, iron, calcium, and the total caloric
intake indicates the negative effect of the consumption
of processed foods on health and the need for imple-
menting intervention strategies in this population.

Previous studies following the same classification for
ultra-processed foods, using data from FBS in Brazil
and from the Food Expenditure Survey in Canada,
found that the percentage of the total household avail-
ability of foods attributed to ultra-processed foods
was 28.0% and 61.7%, respectively.'s!” Furthermore,
the same Brazilian study showed a 9.0% increase in
the availability of ultra-processed foods in a 15-year
period. Considering that approximately 28.0% of
food expenditure was spent on food for consumption
outside the home, most of the household consumption
by family members can probably be attributed to ultra-
processed foods.!'®

In Brazil, public policies on the transmission of informa-
tion through the media and the packaging of food prod-
ucts remain limited. However, a major advancement,
whose impact on food intake by the population could
be assessed in future, is that food processing is now
discussed in the new version of the Guia Alimentar para
a Populagdo Brasileira (Food Guide for the Brazilian
Population).© This version introduces the concept of
ultra-processed foods, thereby enabling them to be iden-
tified by the population. The guide also covers important
issues that interfere in the consumption of these foods,
including supply, cost, time, and advertising.

The abovementioned guide addresses the role of adver-
tising in food choices because of the high levels of
media exposure promoting the use of ultra-processed
foods' and the benefits of fortified foods, thereby
leading consumers to believe that processed fortified
foods must be healthier.”® This may be one explanation
for the association between higher education and higher
consumption of ultra-processed foods in the cohort,
considering that education and access to information are
interrelated factors. Another factor may be the increased
purchasing power of this population group.

In the present study, it was observed that ultra-processed
foods were consumed, regardless of social mobility.
However, in other studies that evaluated the association
between social mobility and lifestyle, the prevalence
of the behavior investigated (in this case smoking and
physical inactivity) was in line with the new socioeco-
nomic status of the groups that presented changes in
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Table 5. Adequate intake of nutrients and energy according to the contribution of each quintile of consumption of ultra-processed
foods to the daily energy intake of the 1982 cohort from Pelotas, who were followed up in 2004-2005.

Contribution of each quintile of the consumption of ultra-processed foods to the daily

energy consumption?

Percentage of subjects with

adequate intake of nutrients 1 2 3 4 5
% SE % SE % SE % SE % SE P
Percentage of energy from
Proteins (10.0%-15.0%) 50.8 1.7 59.2 1.7 644 1.7 67.7 1.6 626 17 <0.001"
Carbohydrates (55.0%-75.0%) 773 14 819 13 750 15 643 1.7 474 17 <0.001°
Total fat (15.0%-30.0%) 755 15 825 13 717 1.6 546 17 338 16 <0.001°
Saturated fats (< 10.0%) 93.8 08 905 1.0 885 1.1 83.1 1.3 780 14 <0.001¢
Trans fats (< 1.0%) 99.2 03 989 04 970 0.6 97.1 0.6 923 09 <0.001"
Cholesterol (< 300 mg) 60.0 1.7 53.1 1.7 526 1.7 482 1.7 451 1.7 <0.001¢
Dietary fiber (> 25 g) 855 12 814 13 802 14 743 15 733 1.5 <0.001¢
Sodium (< 2,000 mg/day) 703 16 500 1.7 430 17 340 16 215 1.4 <0.001¢
Iron (women: > 18 mg/day; 722 15 764 15 776 14 769 15 829 13 <0.001°
men: > 8 mg/day)
Calcium (= 1,000 mg/day) 3.0 0.5 4.8 0.7 6.1 08 102 1.0 164 1.3 <0.001¢

SE: standard error

2 Alcoholic beverages were not considered for calculation of the consumption of total calories and ultra-processed foods.

b Pearson’s Chi-square test.
¢ Linear trend test.

family income.>!? In contrast, the positive association
between the consumption of ultra-processed foods
and income found in this study was in keeping with
the positive correlation between consumption and the
household availability of this food group in Brazil."?

With respect to the influence of the consumption of
ultra-processed foods on the intake of certain nutri-
ents, a study conducted in Canada!” showed that the
percentage of protein in the diet was inversely corre-
lated with the household availability of ultra-processed
foods and that the increased intake of ultra-processed
foods resulted in an increased consumption of fat and
sodium and a lower intake of dietary fiber. However,
this study found no association with the percentage of
carbohydrates in the total diet."”

The amount of energy consumed is a cause for concern
because of the possibility of positive energy balance
in these individuals, which could lead to weight gain,
although this hypothesis has not been addressed because
of the transverse nature of the analysis. With respect
to the nutrients mentioned in the previous paragraph,
although a controversy exists,! the association between
fat and sodium intake and the risk of cardiovascular is
a cause for concern.? It is speculated that some studies
may not find any association between the intake of
saturated fats and the risk of cardiovascular disease
when these are replaced with carbohydrates, whereas
their replacement with polyunsaturated fats could be
beneficial to cardiovascular health.'®?>>* Monitoring
the consumption of ultra-processed foods and the

health condition of these individuals may help eluci-
date this association, considering that the consump-
tion of carbohydrates was inversely correlated with the
consumption of saturated fats in this study population
(r =-0.52). With respect to trans fats, current reviews
found an association between this type of fat, unfa-
vorable changes in lipid profile and risk for cardiovas-
cular disease.**?* The consumption of trans fats was
low in the study population. However, the adequacy
to the tolerated limit of the consumption of trans fats
of < 1.0% of the total caloric intake decreased with the
increased consumption of ultra-processed foods.

The percentage of individuals with an adequate intake
ofiron and calcium was higher among the cohort partic-
ipants who consumed more ultra-processed foods. This
fact may indicate some benefits of consuming these
products. The consumption of cheese, yogurt, and some
sweets containing milk in its composition must have
contributed to the higher calcium intake in participants
with a higher consumption of ultra-processed foods,
although the intake of cheese and yogurt contributed
to only 2.0% of the total daily calories consumed. In
addition, the proportion of subjects who achieved the
recommended daily intake of calcium was very low,
even in the upper quintile of the consumption of ultra-
processed foods (16.4%).

In Brazil, DRC 344 of December 13, 2002 made the
fortification of wheat and maize flour with iron manda-
tory. This could explain the higher iron intake in indi-
viduals with a higher consumption of ultra-processed
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foods. However, a recent study using data from four
population-based surveys conducted with children
< 6 years of age from Pelotas found that mandatory
fortification of flour and corn did not show any improve-
ment in the prevalence of anemia. The same study
indicates that although an adequate intake of iron was
observed in > 80.0% of the study group, the bioavail-
ability of iron added to flour was low (5.0%) because
of the reduced use of iron by at least 50.0% of the mills
in Brazil.! Therefore, the increased iron intake through
the consumption of ultra-processed foods may not add
any health benefits, which corroborates with the result
of arecent study in which approximately 70.0% of the
adult population of Pelotas reported the consumption
of food products with voluntary fortification of food
items with vitamins and minerals.’

The use of a new classification system that discrim-
inates food items based on industrial processing is
considered positive.'s Previous studies using this recent
classification were conducted based on household
food availability.'*'® Other advantages of the present
study relate to the methodological approach used to
exclude outliers in the reporting of the FFQ, thereby
decreasing the possibility of information bias. In addi-
tion, conducing the FFQ in a representative cohort with
a high follow-up rate enables the the consequences of
the consumption of ultra-processed foods in the short
and long terms to be investigated.
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