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Abstract: Several factors can impact food consumption in older adults, including those of sociode-

mographic, physiological, and chronic non-communicable diseases. This study aimed to evaluate

the association of food consumption according to its degree of processing with sociodemographic

conditions in community-dwelling older adults. Food intake was evaluated from 24-h recall data. All

food items were classified according to the degree of processing into four groups as follows: in natura

or minimally processed, culinary ingredients, processed, and ultra-processed foods. Food groups

were considered dependent variables in a quantile regression model, adjusting for sex, age, schooling,

ethnicity, and number of residents. Women and individuals with higher levels of education had lower

consumption of in natura or minimally processed foods and higher consumption of ultra-processed

foods. The yellow or indigenous ethnicity presented the lowest consumption of processed foods;

older people who lived with three or more individuals had the highest consumption of culinary

ingredients, whereas the older people who lived with one to two people had the highest consumption

of processed foods and the lowest consumption of ultra-processed. These groups may be the target of

educational and public policies to improve diet quality and contribute to quality of life in older ages.

Keywords: aging; NOVA classification system; educational status

1. Introduction

Several factors, including social and environmental factors, purchasing power, and
lack of social support for the purchase and preparation of food, can affect food consump-
tion in older adults [1]. The highest morbidity and mortality rates are often observed
among individuals with worse socioeconomic conditions [2]. A study evaluating the social
determinants of health in older adults, such as income, education, occupation, family
structure, and exposure to diseases, among others, has demonstrated that the occurrence
of chronic non-communicable diseases (NCDs) increased owing to demographic changes
with populational aging, and poverty and social exclusion were the aggravating factors for
this morbidity [1].

Education level is often an important predictor of healthier eating habits [3], as less
educated individuals may make choices considered inadequate owing to lack of access
to healthy foods, food prices, and difficulties related to selection and preparation, among
other factors. A study that evaluated sociodemographic factors related to mortality in
12,373 older adults (≥65 years) in Latin America, India, and China has reported that lower
education, lower professional achievement, assets, and receipt of pension were associated
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with higher mortality and food insecurity in this population. The study also emphasizes
that the main causes of death were attributed to NCDs, especially stroke [4].

In Brazil, food choices in this population have changed because of changes in dietary
patterns. Among the main dietary modifications observed are the consumption of foods of
high energy density and rich in fats and sugars and the decrease of basic items, such as rice
and beans, which is typical of the Brazilian diet [5]. Data from the National Health Survey
(PNS, 2019) revealed that more educated older adults were 80% more likely to consume
vegetables, fruits, and milk; however, they were 50% less likely to consume meats and
beans compared with less educated individuals. The study concluded that despite these
changes, less educated individuals would have the most inadequate food consumption [6].

Thus, to elucidate the reality and food determinants in public health, studies of food
consumption have been conducted according to the NOVA classification, a method that can
assess the intake of all food groups divided into in natura or minimally processed, culinary
ingredients, processed, and ultra-processed food items [7]. The Food Guide of the Brazilian
Population, published in 2014, adopted the recommendation of food consumption by the
NOVA classification because it states that disease prevention occurs through combinations
of nutrients and other chemical compounds that are part of the food matrix, more than
isolated nutrients. In addition, it states that to promote healthy eating, understanding a
set of strategies aimed at providing individuals and collectivities with the realization of
appropriate eating practices is necessary [8].

A study, which evaluated the trend of food acquisition according to the NOVA classifi-
cation in Brazil, using Pesquisa de Orçamentos Familiares (POF—Brazilian Family Budgets
Survey), data from 1987–1988 to 2017–2018, has reported that although the food consump-
tion of Brazilians still has a higher prevalence of in natura or minimally processed foods
and culinary ingredients, a trend of increase of 0.4 percentage points annually has been
observed for the participation of ultra-processed foods in the diet from 2002 to 2009 and
0.2 percentage points from 2008 to 2018. This trend was higher in those with higher incomes
and those who lived in the south and southeast urban and metropolitan regions of the
country [9].

The high consumption of ultra-processed foods has been associated with an increased
risk of chronic NCDs, such as overweight and obesity. This is caused by the fact that these
foods are of low nutritional quality and have high concentrations of fats, salt, sugar, and
chemical additives. Data from the published report of the Pan American Health Organiza-
tion in 2015 revealed that the sale of ultra-processed foods increased in the 13 countries
analyzed, and this consumption was associated with an increase in overweight and obesity
in the population [10]. Other studies have reported that the consumption of ultra-processed
foods in middle-aged adults (mean, 55 years) and older adults (>60 years) was also associ-
ated with hypertension and cardiovascular diseases [11], diabetes [12], cancer [13], frailty
syndrome [14], and dementia [15].

However, few studies evaluated the food consumption of older adults according to
the degree of NOVA classification. Moreover, most of the studies published on this subject
evaluated only the consumption of ultra-processed foods and their impacts on health
without considering the intake of other food groups [16,17].

An adequate diet is fundamental for the promotion and maintenance of health in aging,
and as social factors are very important in the interface between nutrition, development of
diseases, and maintenance of health, studies evaluating food intake in aged populations
are very important to allow health educational strategies for older people in general,
and particularly for those with lower education levels who tend to have less information
regarding health and nutrition. Therefore, this study aimed to evaluate the association of
food consumption according to its degree of processing with sociodemographic conditions
in community-dwelling older adults



Foods 2023, 12, 4108 3 of 13

2. Materials and Methods

This is a cross-sectional study with a convenience sample of 611 older adults from
three Brazilian cities: Campinas, Limeira, and Piracicaba, with data collected from October
2018 to December 2019. In each municipality, basic health units (BHU) participating in
the Family Health Strategy (FHS) were indicated by the respective health department of
each municipality, representing all regions. In each BHU, the health team invited people
who met the inclusion criteria to participate in the research. Details on the sample size and
collection procedures can be found in previous publications [18].

The inclusion criteria were the age of ≥60 years, residing in one of the participating
cities, registered in the FHS, and with a minimum capacity to understand the study pro-
cedures and the consent form without the need for an auxiliary informant. The exclusion
criteria were the use of dietary supplements based on vitamins and/or minerals (since the
main study aimed to assess the deficiency of some of these nutrients and their dietary con-
sumption, not considering supplement use) and being monitored by a homecare program
or receiving chemotherapy treatment since these conditions significantly alter food intake.

Of the 611 participants interviewed, 15 were excluded because they did not have com-
plete data from the questionnaire and 20 because they did not have food consumption data.
Therefore, our final sample for the present study comprised 576 older adults. The research
protocol was approved by the Research Ethics Committee of UNICAMP in September
2018 under CAAE number 95607018.8.0000.5404. Data were collected at the BHU, where
the participant registered and was followed up. The questionnaire contained items on
personal data, sociodemographic conditions, health issues, and lifestyle. For this study, the
following sociodemographic variables were used: sex (male and female); age (in years);
schooling (0–4 years, 5–8 years, 9–11 years, and ≥12); marital status (with a partner and
without a partner); ethnicity (white, black, brown, yellows, or indigenous) and number of
residents (alone, 1–2, or ≥3).

2.1. Food Consumption

Food consumption was evaluated using a 24-h food recall (24hFR), applied by trained
interviewers. The 24hFR is the most commonly used method in population research, being
one of the main tools for quantification of food intake in addition to being a convenient
method for application in individuals with illiteracy [19]. Several methodological pre-
cautions were adopted to minimize possible biases in food consumption assessment, as
described in a previous publication [18]. Thus, we used photographic materials during the
interview to help volunteers estimate the portions in order to minimize errors in reported
quantity [20] and memory bias in the older adults [21]; no data were collected on Mondays
to avoid capturing the eating patterns of the weekend that tend to be different from those
of weekdays; and two rounds of data consistency were performed before quantification of
reported portions into grams (g) and milliliters (ml). Subsequently, these amounts were
entered into the Nutrition Data System for Research software (NDSR) version 2019 [22].

2.2. Statistical Analysis

For the construction of the food consumption variable according to its degree of
processing, each food mentioned in the 24hFR was classified by two researchers of the
study. Initially, the foods were grouped into subgroups comprising their equivalent foods.
For example, banana, apple, grape, guava, etc., were grouped into “Fruits”. Subsequently,
two codes were assigned to each food; the first corresponded to its equivalent subgroup, and
the other was represented by its degree of processing, where the code “1” was composed of
subgroups of in natura or minimally processed foods, “2” by subgroups of processed foods,
“3” by subgroups of ultra-processed foods, and “4” by subgroups of culinary ingredients.

The NOVA classification was considered [7], dividing the foods into four groups. In
natura or minimally processed included rice, legumes, meats (beef and pork), fruits, milk
and natural yogurts (without added sugar), flours and pasta, chicken, roots and tubers,
egg, fish, oilseeds, and others (coffee, tea, spices, and seeds). Culinary ingredients included
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oils, butter, and lard, with added sugar. Processed included French bread, cheeses, dried
meats and bacon, others (pickled fruits and vegetables, tomato extract, oilseeds with salt,
coconut milk, sweetened dried coconut, and garlic with salt). Ultra-processed included
sweets and desserts, ultra-processed yogurts, ultra-processed breads, margarine, processed
sausages and meats, salted snacks/biscuits, sweetened beverages, sweet cookies, soft
drinks, commercial ultra-processed fat (hydrogenated vegetable fat, cream cheese, and
curd), mayonnaise and sauces, and others (sweeteners, vanilla essence, baking powder,
ready-made seasonings, soy extract, and sodium glutamate).

Next, the relative caloric contribution of each food in relation to the total calories
consumed and the contribution of each of the four groups in relation to the total calories
was calculated. The following subgroups of foods called “others” were excluded because
they did not represent a considerable energy contribution value: alcoholic beverages, coffee,
tea, spices, seeds, pickled fruits and vegetables, oilseeds with salt, coconut milk, sweetened
dried coconut, garlic with salt, sweeteners, and vanilla essence. The percentages of the
caloric contribution of the foods according to their degree of processing presented a non-
normal distribution, according to the Shapiro–Wilk test of adherence to normality. Thus,
non-parametric tests were applied to evaluate the differences between the variables.

To evaluate the differences in the means of the caloric percentages in relation to
the categories of each of the sociodemographic variables, they were tested using the
Mann–Whitney test for two independent samples, when the variable was binary, or by
the Kruskal–Wallis test, when the variable presented three or more categories, then using
Dunn’s post-hoc test. To evaluate the association between food consumption according
to the degree of processing and sociodemographic variables, quantile regression models
were developed, which aim to analyze the differences between the medians between the
dependent and independent variables since the distribution was not normal. Each food
group, according to its degree of processing (minimally processed foods, processed foods,
ultra-processed foods, and culinary ingredients), was considered the dependent variable
in each model, and for the independent variables, the variables of sociodemographic
conditions were considered. All study analyses were performed using the STATA software,
version 14, with a critical level of 5%.

3. Results

Most participants were women, aged between 60 and 64 years, had a partner, had
0–4 years of schooling, self-declared to be of white ethnicity, and lived with 1–2 people.
The average total intake of the participants was 1607 kcal/day. In natura or minimally
processed foods represented 61.2% of the energy consumed, followed by ultra-processed
foods (16.3%), culinary ingredients (12.9%), and processed items (9.1%).

Table 1 presents the relative caloric contribution of each food group according to their
degree of processing and sociodemographic conditions. The lowest consumption of the
group of in natura or minimally processed foods was observed among women (p = 0.017),
those with higher schooling (p = 0.002), and those without partners (p = 0.031).

Regarding culinary ingredients, older people who studied for ≥12 years (p = 0.020)
were associated with lower consumption. For the group of processed foods, individuals
who self-declared to be black or brown (p = 0.024) and yellow or indigenous (p = 0.036)
had a lower consumption of processed foods. Older adults who studied from 9 to 11 years
(p = 0.002) and ≥12 years (p = 0.001) and those who lived with one or two people (p = 0.004)
had a higher consumption of processed foods than the other groups.

The older adults who were female (p = 0.008), those with higher schooling from 9 to
11 years (p = 0.030) and ≥12 years (p = 0.011), those without partners (p = 0.038), and those
who lived with one to two people (p = 0.017) had a higher consumption of ultra-processed
foods than the other groups (Table 1).
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Table 1. Relative caloric contribution (%) of each food group in relation to the total calorie intake on average (%), standard deviation (SD), and median (%), according

to socioeconomic conditions in community-dwelling older adults.

In Natura or Minimally Processed Culinary Ingredients Processed Ultra-Processed

Variable N (%)
Average

(%)
SD

Median
(%)

Average
(%)

SD
Median

(%)
Average

(%)
SD

Median
(%)

Average
(%)

SD
Median

(%)

Sex
Male 177 (30) 63.17 15.90 65.30 12.27 6.51 11.70 9.51 9.56 8.22 14.31 13.35 10.65
Female 399 (69) 60.35 15.45 61.56 * 13.17 7.43 11.47 9.02 9.50 7.48 17.09 13.66 14.50 *

Age group
60–64 159 (28) 60.58 16.90 62.20 12.73 7.05 11.53 8.70 9.45 7.26 17.09 13.96 14.53
65–69 142 (25) 61.07 15.95 63.12 13.26 7.40 11.67 9.00 9.42 7.16 16.09 13.36 13.37
70–74 150 (25) 60.59 15.56 62.50 13.31 7.60 11.61 10.27 10.92 8.82 15.61 13.83 12.38
≥75 125 (22) 62.95 13.58 64.55 12.20 6.50 11.47 8.63 7.71 8.20 16.07 13.29 12.15

Ethnicity
White 317 (55) 60.5 15.4 62.2 12.9 7.0 11.53 9.9 9.8 8.6 16.2 13.3 16.2
Black/Brown 234 (41) 62.1 15.8 63.9 12.9 7.4 11.6 8.5 9.3 7.3 * 16.0 14.1 16.0
Yellows/Indigenous 22 (4) 62.5 17.4 63.4 12.2 6.6 11.5 6.1 7.8 3.4 * 19.2 14.3 19.2

Years of Schooling
0–4 295 (51) 63.44 14.76 65.00 12.93 6.98 11.58 8.22 8.89 7.27 15.20 13.94 11.67
5–8 125 (21) 60.81 15.98 61.45 * 13.31 7.25 12.10 8.59 9.33 7.26 16.83 13.40 15.61
9–11 95 (16) 58.00 14.92 60.89 * 13.57 8.03 11.47 10.83 9.50 9.66 * 16.83 11.96 14.60 *
≥12 61 (11) 56.34 18.25 57.13 * 10.85 6.18 10.18 * 12.36 11.76 9.79 * 19.14 14.60 15.75 *

Marital status
With partner 346 (60) 62.59 14.57 64.00 13.24 7.00 12.64 9.35 9.47 7.88 14.55 12.06 11.90
No partner 230 (40) 59.10 16.95 61.18 * 12.45 7.39 10.77 8.92 9.67 7.55 18.75 15.39 14.94 *

Number of residents
Alone 94 (16) 60.4 15.2 62.2 12.5 6.9 10.5 7.4 8.2 5.1 18.8 14.2 16.9
1–2 348 (60) 61.7 15.3 63.6 12.7 7.1 11.4 9.8 9.4 8.4 * 15.4 13.2 12.0 *
≥3 134 (23) 60.6 16.8 63.2 13.7 7.5 12.8 8.7 10.4 6.7 16.5 14.1 13.1

Note: * p < 0.05; differences between means estimated using the Mann–Whitney U test for two categories and Kruskal–Wallis mean differences test for three or more categories, followed
by Dunn’s post-hoc test to evaluate the difference between variables. N, number; SD, standard deviation.
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Table 2 presents the final model of the association of food consumption according to
the degree of processing according to sociodemographic variables. The aspects that were
associated with the lowest consumption of in natura or minimally processed foods were the
female sex (β = −4.61; p = 0.020) and the highest education level of ≥12 years (β = −6.94;
p = 0.011). Although sex and schooling were associated with lower consumption of in
natura or minimally processed foods, schooling demonstrated a higher magnitude with
this low intake. As for the culinary ingredients, only the older adults who lived with three
or more people had a higher consumption of these foods (β = 2.91; p = 0.005).

Table 2. Quantile regression models of the association of sociodemographic variables with food

consumption according to the degree of processing in community-dwelling older adults.

Variable
In Natura or

Minimally Processed
Culinary Ingredients Processed Ultra-Processed

β Adjusted (CI 95%) β Adjusted (CI 95%) β Adjusted (CI 95%) β Adjusted (CI 95%)

Sex
Male – – – –
Female −4.61 (−8.12; −1.11) * 0.08 (−1.30; 1.46) 0.10 (−2.22; 2.24) 3.07 (0.34; 5.79) *

Age (years) −0.07 (−0.32; 0.17) −0.04 (−0.10; 0.09) 0.19 (0.03; 0.35) −0.03 (−0.22; 0.16)
Ethnicity

White – – – –
Black/Brown 1.21 (−2.06; 4.49) −0.21 (−1.50; 1.08) −1.88 (−3.90; 0.27) −1.27 (−3.82; 1.28)
Yellows/Indigenous 0.92 (−7.5; 9.4) −0.60 (−3.93; 2.72) −5.95 (−11.33; −0.57) * 0.79 (−5.77; 7.35)

Years of Schooling
0–4 – – – –
5–8 −2.66 (−8.25; 0.22) 0.44 (−1.18; 2.07) 1.74 (−0.89; 4.37) 2.44 (−0.77; 5.65)
9–11 −3.59 (−8.35; −1.06) −0.48 (−2.29; 1.31) 3.22 (0.30; 6.13) * 3.15 (−0.40; 6.71)
≥12 −6.93 (−12.89; −1.66) * −1.48 (−3.64; 0.68) 4.63 (1.13; 8.12) * 5.50 (1.24; 9.77) *

Number of residents
Alone – – – –
1–2 0.10 (−4.31; 4.53) 0.99 (−0.75; 2.73) 3.85 (1.03; 6.68) * −4.08 (−7.52; −0.63) *
≥3 −0.87 (−6.01; 4.3) 2.91 (0.88; 4.93) * 2.12 (−1.15; 5.40) −1.85 (−5.85; 2.14)

Note: β adjusted for sex, age, schooling, ethnicity, and number of residents’ marital status; * p < 0.05; CI, confidence
interval.

Regarding the consumption of processed foods, the yellow or indigenous ethnicity
(β = 2.91; p = 0.030) was negatively associated with the consumption of processed foods.
Lower consumption of processed foods was associated with older adults of the yellow or
indigenous ethnicity, whereas schooling remained positively associated in the adjusted
model (9 to 11 years of schooling, β = 3.22; p = 0.027) and for ≥12 years (β = 4.62; p = 0.010)
presenting its highest magnitude of association. Older people who lived with one to two
people had a higher consumption of processed foods (β = 3.85; p = 0.007) than those who
lived alone.

Regarding the intake of ultra-processed foods, the female sex (β = 3.06; p = 0.028) and
schooling for ≥12 years (β = 5.50; p = 0.001) remained positively associated in the adjusted
model, with the highest schooling with the highest magnitude of association. However,
older adults who lived with one to two individuals demonstrated a negative association
with the consumption of ultra-processed foods (β = −4.08; p = 0.020) (Table 2).

4. Discussion

In the present study, older women and those with a higher education level had the
lowest consumption of in natura or minimally processed foods and the highest consumption
of processed and ultra-processed foods. The yellow or indigenous ethnicity presented the
lowest magnitude of the consumption of processed foods; older people who lived with three
or more individuals had the highest consumption of culinary ingredients, whereas the older
people who lived with one to two people had the highest consumption of processed foods
and the lowest consumption of ultra-processed foods compared to those who lived alone.
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Considering sex, this result corroborates that of another population study that evalu-
ated 1250 adults in Campinas, Brazil, and reported that women had higher consumption
of ultra-processed foods with a percentage of energy contribution of 25.2% [23]. In the
present study, older women presented an energy contribution from ultra-processed foods
of 17.09%.

However, more recent national data from the Sistema de Vigilância de Fatores de Risco
e Proteção para Doenças Crônicas por Inquérito Telefônico 2020 (VIGITEL 2020—Risk and
Protective Factors Surveillance System for Chronic Non-Comunicable Diseases Through
Telephone Interview) demonstrated different results, considering that older women con-
sumed more in natura or minimally processed foods and fewer ultra-processed foods than
older men. Consumption of five or more servings of in natura or minimally processed foods
was higher in older women (38.5%) (>65 years) than in older men (36.5%), and women
had lower consumption of five servings or more of ultra-processed foods (7.5% women vs.
10.9% men), respectively [24].

These results of the present study may be explained by several factors that affect the
eating habits of older women, especially in the context of food preparation and purchase.
With the phenomenon of “feminization of aging” characterized by the increased life ex-
pectancy of older women in relation to men, after widowhood, older women may live
alone and are more vulnerable to social isolation, especially associated with the departure
of children from home and difficulty in accessing or buying food and may directly affect
adequate food consumption [25]. In addition, the perception of health by men is lower than
that of women since they tend to seek health services less than women [26]. In a study that
evaluated the health conditions and use of health services of the Brazilian older population,
with 340,000 individuals (≥60 years old) included in the sample of the National Household
Sample Survey, 1998, 2003, and 2008, women obtained the predominance in the search for
these services throughout these years [27].

A cohort study that used data from the European Prospective Investigation of
Cancer—Norfolk study (1996–2002) demonstrated that the lower frequency of social contact
with family members was associated with lower variation in the consumption of fruits and
vegetables in both sexes [28]. Other studies that have evaluated the consumption of fruits,
vegetables, and legumes in older adults report that single individuals who live alone or
have social isolation are more susceptible to a decrease in various consumption of foods
mainly comprising the in natura or minimally processed group [29].

The results presented here also revealed that the older adults who lived with three
people or more people had the highest consumption of culinary ingredients, and those who
lived with one to two residents had the highest consumption of processed foods. However,
when we evaluated the intake of ultra-processed foods, older people who lived alone
consumed more ultra-processed foods than older adults who lived with one to two people.
Thus, the hypothesis is confirmed that older people who live with one or more people tend
to cook more and use culinary ingredients and processed foods when preparing basic foods
for consumption, while the consumption of ultra-processed foods by this population is
also lower.

A study by Louzada et al. has reported that older adults who had a partner had
the highest chances of having a food consumption that is considered good according to
the Healthy Eating Index, consisting of fruits, vegetables and dark green legumes, whole
grains, and oils and fats [30]. Another study has revealed that older people with a partner
or married had a higher consumption of foods considered healthy than single or divorced
men or women who spent more of their income on commercially prepared foods [31]. Thus,
interventions to increase or maintain consumption of in natura or minimally processed
foods should be encouraged, especially in older women and those who reside alone, in
addition to encouraging the maintenance of the activities of purchase and preparation of
these foods, with improved social support, and consequently, avoiding the increase in the
consumption of ultra-processed foods.
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Another interesting result found in the study was the association of yellow or indige-
nous ethnicity with lower consumption of processed foods compared to older adults who
self-declared themselves to be of white ethnicity. This result can be explained by some hy-
potheses, such as the lack of access to primary healthcare in indigenous communities, and
investigating this relationship in depth was not possible. In addition, the number of older
adults who self-reported being of these ethnicities remains significantly lower, and more
studies should be conducted in order to evaluate the food consumption of this population.

A study that evaluated the consumption of ultra-processed foods between 2008 and
2018 in Brazil reported an average increase of 5.5% over a period of 10 years, being more
expressive in black and indigenous people and in population groups with lower levels of
education and income. In this same study, a lower consumption of ultra-processed foods
by these individuals compared to the white population was observed [32].

Despite these findings on the lower consumption of processed foods of indigenous and
yellow ethnicities, other studies have already reported that this difference is demonstrated
by the higher consumption of basic foods such as rice and beans by this population.
However, the same is not observed with the other items in the group of in natura or
minimally processed foods, such as fruits, vegetables, legumes, and seeds.

We also identified an important association between higher education level and a
lower intake of in natura or minimally processed foods and a higher intake of processed
and ultra-processed foods. This result contradicts some results already described in the
literature since more educated individuals possibly value healthy eating more, understand
the importance of prevention or control of NCDs, and tend to keep healthier behaviors such
as physical activity practice [33]. A literature review concluded that education is the best
predictor of sociodemographic conditions and health conditions rather than occupation
and income [3]. A study that evaluated data from the NHANES cohort from 2007 to 2012
revealed that the consumption of ultra-processed foods was inversely associated with age
and education; those aged > 60 years and with higher education levels had the lowest
consumption of ultra-processed foods [17]. Another study also described the same trend in
which more educated individuals were less likely to consume ultra-processed foods [34].

However, other studies in Brazil have demonstrated an opposite trend, as in our
results. A cohort study ELSA-BRASIL (2008–2010), with 14.378 individuals, also identified
that higher income and higher education level were associated with higher consumption
of ultra-processed foods [35]. A cross-sectional study that evaluated inequalities in food
consumption of the population of 43,554 older people in Brazil, using data from the 2019
National Health Survey (PNS), observed a lower prevalence of bean consumption in more
educated older adults, higher consumption of vegetables, legumes, and fruits, and higher
intake of soft drinks and sweets [6]. In adults, the same trend is observed. The Epifloripa
cohort study revealed that more educated individuals had a higher consumption of not
only in natura or minimally processed foods, such as fruits and vegetables, but also ultra-
processed foods, including sweets [36].

These changes in food consumption directly impact the lower availability of nutrients
and are related to the development of NCDs and the worsening of health status in older
adults. The ultra-processed food and beverage industry is responsible for developing
aggressive marketing and sales strategies, with prices that are much lower and competitive
with foods considered healthier, thereby considerably increasing the availability in super-
markets, access, and consumption by individuals, including those with low incomes [37].

In Brazil, the regulation of ultra-processed foods and beverages is a scenario that is
progressing, considering that the industrial sector has a high economic and political power
in the country. A study has reported that their direct or indirect influence on the elaboration
of public policies resembles that of the tobacco and alcohol industries [38]. Because they
have a “corporate political activity”, they could influence public institutions or the decision-
making process of public policies. In this way, the industries commonly oppose proposals
for regulatory interventions because of their involved interests [37]. However, in a recent
publication (July 2023), the Plenary of the National Health Council (CNS) recommended
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the inclusion of ultra-processed foods and beverages in the category of harmful to health in
the tax reform, also reinforcing that the groups that suffer the most from this reality are the
black population and the low-income population since 65% of households run by black
people live with food restrictions [39].

Another hypothesis that may help explain this result is the increased consumption of
meals away from home among more educated older adults, and this factor is associated
with increased purchases of ready-to-eat foods and processed and ultra-processed foods
and lower consumption of foods considered healthy and rich in nutrients. According to the
POF, the prevalence of food intake outside the home in older adults went from 16.1% in
2008–2009 to 19.4% in 2017–2018 [40].

A study that aimed to elucidate the impacts of eating out in relation to obesity and
overweight in participants in the 2002–2003 POF has reported that individuals who had
meals away from home had a higher prevalence of overweight and obesity, with the
highest intake of soft drinks. In older adults, eating out was associated with a higher
prevalence of overweight than in younger people [41]. Thus, it is possible to raise the
hypothesis that more educated older adults are changing their eating behaviors, opting
not to prepare their meals, preferring to buy ready-made foods, or making more meals
outside the home, which can impair the intake of important micronutrients to ensure an
adequate nutritional status. An increase in overweight and obesity in older adults is a
known predictor for the development of NCDs and worsening of health status in this
population [42]. Thus, more studies urgently need to affirm the causal relationship between
the consumption of processed and ultra-processed foods and the development of chronic
diseases in older adults.

This study had some limitations that should be considered when interpreting the
results. First, the cross-sectional design made it impossible to evaluate cause and effect,
requiring more longitudinal studies in order to measure the evolution of food consumption
and its relationship with sociodemographic conditions. Second, this study included a
high proportion of women, which may have directly affected the interpretation of the
results. However, this bias is expected in this type of study because people who volunteer
to participate in health studies are those who have the greatest interest in the subject and,
in general, have the highest frequency of availing of health services, especially in the
prevention of NCDs. Third, although the method of evaluation of consumption employed
(24hFR) is one of the most used methods in population research, data in the present study
were analyzed with only one 24hFR. Thus, evaluating the variation of intra-individual
consumption and eating habits was not possible. Fourth, social desirability bias may have
led participants to underreport consumption of ultra-processed foods such as sweeteners
and sweets.

Finally, the NOVA classification of foods was used. Through this classification, measur-
ing the isolated intake of some important nutrients for the discussion, such as the content
of sugar, salt, saturated fats, and alcoholic beverages, among others, is not possible. Never-
theless, studies using the NOVA classification could consider changes in the food system,
such as the mode of production and distribution of food over the years, and evaluate the
nutritional quality of the foods consumed by the population with their health outcomes [7].

Nonetheless, some strengths of our research should also be mentioned. To the best
of our knowledge, this study is one of the first to evaluate consumption according to
the degree of food processing in older adults. This study comprised a large sample of
individuals living in the community and users of primary healthcare. This study also
identified the groups that are most vulnerable to the high consumption of ultra-processed
foods. Thus, incentive measures could be directed to increase the consumption of in natura
or minimally processed foods and foods with better nutritional quality.

5. Conclusions

The study identified a lower intake of in natura or minimally processed foods and a
higher intake of ultra-processed foods in women and more educated older participants. The
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yellow or indigenous ethnicity presented the lowest consumption of processed foods; older
people who lived with three or more individuals had the highest consumption of culinary
ingredients, whereas the older people who lived with one to two people had the highest
consumption of processed foods and the lowest consumption of ultra-processed foods.
These findings can be used to plan actions and public policies aimed at older individuals
in relation to the consumption of foods associated with health, especially in primary and
secondary healthcare, to prevent various health outcomes.

Author Contributions: G.M.d.S. formulated the research question, contributed to data collection

and analysis, preparation and writing of the manuscript, D.d.A. contributed to data analysis and

manuscript review, C.N.F. contributed to data collection and manuscript review, F.S.A.B. contributed

to the manuscript review, T.R.P.d.B. contributed to the manuscript review, and L.P.C. was responsible

for funding acquisition and research coordination, and contributed to data collection and analysis

and manuscript review. All authors have read and agreed to the published version of the manuscript.

Funding: National Council for Scientific and Technological Development (Conselho Nacional de

Pesquisa e Desenvolvimento—CNPq) and Brazilian Ministry of Health (grant number 408262/2007-6);

Sao Paulo Research Foundation (FAPESP) (grant number 2018/25591-5); Teaching, Research and Exten-

sion Support Fund of UNICAMP (Fundo de Apoio ao Ensino, à Pesquisa e à Extensão—FAEPEX—grant

numbers 2854/18, 3150/19 and 3464/23); and Coordination for the Improvement of Higher Educa-

tion Personnel (Coordenação de Aperfeiçoamento de Pessoal de Nível Superior—CAPES—Finance

Code 001).

Institutional Review Board Statement: The study was conducted according to the guidelines of the

Declaration of Helsinki, and approved by the Research Ethics Committee of UNICAMP in September

2018 under CAAE number 95607018.8.0000.5404.

Data Availability Statement: The datasets analyzed during the current study are not publicly

available but are available from the corresponding author on reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Geib, L.T.C. Social determinants of the health of the elderly. Sci. Collect. Health 2012, 17, 123. [CrossRef]

2. Schmidt, M.I.; Duncan, B.B.; E Silva, G.A.; Menezes, A.M.; Monteiro, C.A.; Barreto, S.M.; Chor, D.; Menezes, P.R. Chronic

non-communicable diseases in Brazil: Burden and current challenges. Lancet 2011, 377, 1949–1961. [CrossRef]

3. Vlismas, K.; Stavrinos, V.; Panagiotakos, D.B. Socio-economic status, dietary habits and health-related outcomes in various parts

of the world: A review. Cent. Eur. J. Public Health 2009, 17, 55–63. [CrossRef] [PubMed]

4. Ferri, C.P.; Acosta, D.; Guerra, M.; Huang, Y.; Llibre-Rodriguez, J.; Salas, A.; Sosa, A.L.; Williams, J.D.; Gaona, C.; Liu, Z.; et al.

Socioeconomic factors and all cause and cause-specific mortality among older people in Latin America, India, and China: A

population-based cohort study. PLoS Med. 2012, 9, e1001179. [CrossRef]

5. dos Passos, C.M.; Maia, E.G.; Levy, R.B.; Martins, A.P.B.; Claro, R.M. Association between the price of ultra-processed foods and

obesity in Brazil. Nutr. Metab. Cardiovasc. Dis. 2020, 30, 589–598. [CrossRef]

6. Saes, M.O.; Neves, R.G.; Machado, K.P.; Flores, T.R. Desigualdades socioeconômicas no consumo alimentar da população idosa

brasileira: Pesquisa Nacional de Saúde, 2019. Ciência Saúde Coletiva 2022, 27, 2621–2628. [CrossRef]

7. Monteiro, C.; Cannon, G.; Levy, R.; Claro, R.; Moubarac, J.C. Ultra-processing and a new classification of foods. In Introduction to

the US Food System Public Health, Environment, and Equity; Jossey-Bass, Neff, R., Eds.; Johns Hopkins Center for a Livable Future:

São Francisco, CA, USA, 2015.

8. BRASIL Ministério da Saúde; Secretaria de Atenção à Saúde; Departamento de Atenção Básica. Guia Alimentar para a População

Brasileira, 2nd ed.; 1st reimpressão; Ministério da Saúde: Brasília, Brasil, 2014. Available online: https://bvsms.saude.gov.br/bvs/

publicacoes/guia_alimentar_populacao_brasileira_2ed.pdf (accessed on 10 October 2022).

9. Levy, R.B.; Andrade, G.C.; da Cruz, G.L.; Rauber, F.; da Costa Louzada, M.L.; Claro, R.M.; Monteiro, C.A. Três décadas da

disponibilidade domiciliar de alimentos segundo a NOVA—Brasil, 1987–2018. Rev. Saude Publica 2022, 56, 75. [CrossRef]

10. Pan American Health Organization. Ultra-Processed Food and Drink Products in Latin America: Trends, Impact on Obesity, Policy

Implications; PAHO: Washington, DC, USA, 2015. Available online: https://iris.paho.org/bitstream/handle/10665.2/7699/97892

75118641_eng.pdf (accessed on 20 October 2022).

11. Juul, F.; Vaidean, G.; Parekh, N. Ultra-processed Foods and Cardiovascular Diseases: Potential Mechanisms of Action. Adv. Nutr.

2021, 12, 1673–1680. [CrossRef]



Foods 2023, 12, 4108 12 of 13

12. Costa De Miranda, R.; Rauber, F.; De Moraes, M.M.; Afonso, C.; Santos, C.; Rodrigues, S.; Levy, R.B. Consumption of ultra-

processed foods and non-communicable disease-related nutrient profile in Portuguese adults and elderly (2015–2016): The

UPPER project. Br. J. Nutr. 2021, 125, 1177–1187. [CrossRef]

13. Fiolet, T.; Srour, B.; Sellem, L.; Kesse-Guyot, E.; Allès, B.; Méjean, C.; Deschasaux, M.; Fassier, P.; Latino-Martel, P.; Beslay, M.; et al.

Consumption of ultra-processed foods and cancer risk: Results from NutriNet-Santé prospective cohort. BMJ 2018, 360, k322.

[CrossRef]

14. Sandoval-Insausti, H.; Jiménez-Onsurbe, M.; Donat-Vargas, C.; Rey-García, J.; Banegas, J.R.; Rodríguez-Artalejo, F.; Guallar-

Castillón, P. Ultra-Processed Food Consumption Is Associated with Abdominal Obesity: A Prospective Cohort Study in Older

Adults. Nutrients 2020, 12, 2368. [CrossRef]

15. Li, H.; Li, S.; Yang, H.; Zhang, Y.; Zhang, S.; Ma, Y.; Hou, Y.; Zhang, X.; Niu, K.; Borné, Y.; et al. Association of Ultraprocessed

Food Consumption With Risk of Dementia: A Prospective Cohort. Neurology 2022, 99, e1056–e1066. [CrossRef] [PubMed]

16. Marti, A.; Calvo, C.; Martínez, A. Ultra-processed food consumption and obesity—A systematic review. Nutr. Hosp. 2021, 38,

177–185. [CrossRef]

17. Baraldi, L.G.; Martinez Steele, E.; Canella, D.S.; Monteiro, C.A. Consumption of ultra-processed foods and associated sociodemo-

graphic factors in the USA between 2007 and 2012: Evidence from a nationally representative cross-sectional study. BMJ Open

2018, 8, e020574. [CrossRef] [PubMed]

18. da Silva Júnior, J.N.B.; Freiria, C.N.; da Silva, G.M.; Corona, L.P. Fatores associados ao consumo de açúcares de adição de idosos

da região de Campinas-SP, Brasil. Cien. Saude Colet. 2023, 28, 1219–1228. [CrossRef]

19. Timon, C.M.; Van Den Barg, R.; Blain, R.J.; Kehoe, L.; Evans, K.; Walton, J.; Flynn, A.; Gibney, E.R. A review of the design and

validation of web- and computer-based 24-h dietary recall tools. Nutr. Res. Rev. 2016, 29, 268–280. [CrossRef]

20. BRASIL Ministério da Saúde. Registro Fotográfico para Inquéritos Dietéticos—Utensílios e Porções; Instituto Nacional de Alimentação

e Nutrição, Secretaria de Programas Especiais, Eds.; Ministério da Saúde: Brasília, Brasil, 1996; 71p. Available online: https:

//www.fcm.unicamp.br/fcm/sites/default/files/2016/page/manual_fotografico.pdf (accessed on 15 May 2021).

21. Fisberg, R.M.; Marchioni, D.M.L.; Colucci, A.C.A. Avaliação do consumo alimentar e da ingestão de nutrientes na prática clínica.

Arq. Bras. De Endocrinol. Metabol. 2009, 53, 617–624. [CrossRef]

22. NCC. NDSR Software; NCC: Chicago, IL, USA, 2018.

23. Pereira, M.G.; de Assumpção, D.; de Azevedo Barros, M.B.; Zangirolani, L.T.O. Consumo de alimentos ultraprocessados e fatores

associados em adultos: Evidências do Inquérito ISACamp 2008–2009. Cien. Saude Colet. 2021, 26, 3815–3824. [CrossRef]

24. BRASIL Ministério da Saúde. Vigitel Brasil 2020: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas por Inquérito Telefônico:

Estimativas Sobre Frequência e Distribuição Sociodemográfica de Fatores de Risco e Proteção para Doenças Crônicas nas Capitais dos 26

Estados e no Distrito Federal; Secretaria de Vigilância em Saúde Departamento de Análise em Saúde, Vigilância de Doenças Não

Transmissíveis, Eds.; Ministério da Saúde: Brasília, Brasil, 2020. Available online: https://www.gov.br/saude/pt-br/centrais-de-

conteudo/publicacoes/publicacoes-svs/vigitel/relatorio-vigitel-2020-original.pdf/view (accessed on 11 August 2022).

25. Pereira, S.R.M. Capitulo 14. Fisiologia do Envelhecimento. In Tratado de Geriatria e Gerontologia, 4th ed.; Elizabete Viana de, F.,

Ligia, P., Eds.; Editora Guanabara Koogan: Rio de Janeiro, Brazil, 2016; ISSN 1469-493X.

26. Calais Vaz De Melo, N.; Aurélio, M.; Ferreira, M.; Damiano Teixeira, K.M. Condições de Vida dos Idosos no Brasil: Uma Análise

a Partir da Renda e Nível de Escolaridade; Revista Brasileira de Economia Doméstica: Oikos, Brasil, 2014; Volume 25, pp. 4–19.

Available online: https://periodicos.ufv.br/oikos/article/view/3687 (accessed on 25 August 2022).

27. Nunes de Almeida, A. O acesso aos serviços de saúde pelos idosos no Brasil com base na Pesquisa Nacional por Amostra de

Domicílios. J. Bras. Econ. Saúde 2015, 7, 43–52. Available online: http://files.bvs.br/upload/S/2175-2095/2015/v7n1/a4755.pdf

(accessed on 10 August 2022).

28. Conklin, A.I.; Forouhi, N.G.; Surtees, P.; Khaw, K.T.; Wareham, N.J.; Monsivais, P. Social relationships and healthful dietary

behaviour: Evidence from over-50s in the EPIC cohort, UK. Soc. Sci. Med. 2014, 100, 167–175. [CrossRef]

29. Clum, G.; Gustat, J.; O’Malley, K.; Begalieva, M.; Luckett, B.; Rice, J.; Johnson, C. Factors influencing consumption of fruits and

vegetables in older adults in New Orleans, Louisiana. J. Nutr. Health Aging 2016, 20, 678–684. [CrossRef] [PubMed]

30. Da Costa Louzada, M.L.; Durgante, P.C.; De Marchi, R.J.; Hugo, F.N.; Hilgert, J.B.; Padilha, D.M.P.; Antunes, M.T. Healthy eating

index in southern brazilian older adults and its association with socioeconomic, behavioral and health characteristics. J. Nutr.

Health Aging 2012, 16, 3–7. [CrossRef] [PubMed]

31. Kroshus, E. Gender, Marital Status, and Commercially Prepared Food Expenditure. J. Nutr. Educ. Behav. 2008, 40, 355–360.

[CrossRef] [PubMed]

32. da Costa Louzada, M.L.; da Cruz, G.L.; Silva, K.A.A.N.; Grassi, A.G.F.; Andrade, G.C.; Rauber, F.; Levy, R.B.; Monteiro, C.A.

Consumo de alimentos ultraprocessados no Brasil: Distribuição e evolução temporal 2008–2018. Rev. Saude Publica 2023, 57, 12.

[CrossRef] [PubMed]

33. de Assumpção, D.; Domene, S.M.Á.; Fisberg, R.M.; Barros, M.B.D.A. Qualidade da dieta e fatores associados entre idosos: Estudo

de base populacional em Campinas, São Paulo, Brasil. Cad. Saude Publica 2014, 30, 1680–1694. [CrossRef] [PubMed]

34. Khandpur, N.; Cediel, G.; Obando, D.A.; Jaime, P.C.; Parra, D.C. Sociodemographic factors associated with the consumption of

ultra-processed foods in Colombia. Rev. Saude Publica 2020, 54, 19. [CrossRef]



Foods 2023, 12, 4108 13 of 13

35. dos Santos Simões, B.; Barreto, S.M.; Del Carmen Bisi Molina, M.; Luft, V.C.; Duncan, B.B.; Schmidt, M.I.; Benseñor, I.J.M.;

Cardoso, L.O.; Levy, R.B.; Giatti, L. Consumption of ultra-processed foods and socioeconomic position: A cross-sectional analysis

of the Brazilian Longitudinal Study of Adult Health. Cad. Saude Publica 2018, 34, e00019717. [CrossRef]

36. Ozcariz, S.G.I.; Pudla, K.J.; Martins, A.P.B.; Peres, M.A.; González-Chica, D.A. Sociodemographic disparities in the consumption

of ultra-processed food and drink products in Southern Brazil: A population-based study. J. Public Health 2019, 27, 649–658.

[CrossRef]

37. Mariath, A.B.; Martins, A.P.B. Atividade política corporativa da indústria de alimentos e bebidas ultraprocessados. REI—Rev.

Estud. Inst. 2022, 8, 303–320. [CrossRef]

38. Smith, K.; Dorfman, L.; Freudenberg, N.; Hawkins, B.; Hilton, S.; Razum, O.; Weishaar, H. Tobacco, Alcohol, and Processed Food

Industries—Why Do Public Health Practitioners View Them So Differently? Front. Public Health 2016, 4, 64. [CrossRef]

39. Conselho Nacional de Saúde. Ministério da Saúde. Recomendação No 011, de 20 de Julho de 2023. Available online: https:

//conselho.saude.gov.br/recomendacoes-cns (accessed on 20 September 2023).

40. IBGE. Pesquisa de Orçamentos Familiares: 2017–2018: Análise do Consumo Alimentar Pessoal no Brasil; IBGE, Coordenação de Trabalho

e Rendimento: Rio de Janeiro, RJ, Brasil, 2020; 114p. Available online: https://biblioteca.ibge.gov.br/index.php/biblioteca-

catalogo?view=detalhes&id=2101742 (accessed on 25 September 2022).

41. Bezerra, I.N.; Sichieri, R. Eating out of home and obesity: A Brazilian nationwide survey. Public Health Nutr. 2009, 12, 2037–2043.

[CrossRef] [PubMed]

42. Eskinazi, F.M.V.; de Oliveira Marques, A.P.; Leal, M.C.C.; Duque, A.M. Envelhecimento e a epidemia da obesidade. UNOPAR

Cient Ciênc Biol. Saude 2011, 13, 295–298. Available online: https://journalhealthscience.pgsscogna.com.br/JHealthSci/article/

view/1066 (accessed on 20 September 2022).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


