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،ليزاربلااهشيعتيتلاةيسايسلاوةيداصتقلااةمزلأانوكتامبر:ثحبلافادهأ
ةيليزاربلارسلألءاذغلاكلاهتساىلعابلسترثأدق،19-ديفوكةحئاجبناجىلإ
نيبءاذغلاكلاهتساتاهاجتاليلحتىلإةساردلاهذهتفده.ةريخلأاتاونسلايف
.ليزاربلاقرشلامشةيلاويفنيغلابلا

ماظننمتانايبلاليلحتللاخنماهؤارجإمتةيئابوةسارد:ثحبلاةقيرط
20(نيغلابلاىدلءاذغلاكلاهتسابقلعتياميف)نافسيس(ةيذغتلاوءاذغلاةبقارم
نمتانايبلاميدقتمت.2020و2015يماعيفارايسةيلاويف)اماع59ىلإ
.راركتلاعيزوتللاخ

يفاغلاب14840هعومجمامليجستمت،2020ىلإ2015ماعلايف:جئاتنلا
دقمويلايفةيسيئرتابجوثلاثلوانتةداعنأدجو.ءاذغلاكلاهتسامييقت
2020و2015يماعنيب.)٪67.9-(ءاسنلانيبةصاخ،)٪63.5-(تضفخنا
ةهكافلاكلاهتسايفةدايزو)٪7.4-(تايلوقبلاكلاهتسايفضافخناكانهناك
كانهتناك،ةجلاعملاةقئافةمعطلأانيبنم.)٪82.9(تاورضخلاو)68.2٪(
)٪39.1(زيكوكلاو،)٪83.3(قناقنلاورغربماهلاكلاهتسايفةريبكةدايز
.)٪25.5(ةلاحملاتابورشملاو

اقفو،ثلاثلاةيسيئرلاتابجولالوانتةداعنأىلإجئاتنلاريشت:تاجاتنتسلاا
ىدل2020و2015يماعنيبتضفخنادق،نافسيسيفةرفوتملاةماعلاتانايبلل
يفةدايزكلانهناك،كلذىلإةفاضلإاب.ءاسنلانيبةصاخو،نيغلابلاناكسلا
نإف،كلذل.مهصحفمتنيذلاناكسلالبقنمةجلاعملاةقئافةمعطلأاكلاهتسا
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Abstract

Objective: The economic and political crisis experienced

by Brazil, together with the COVID-19 pandemic, may

have negatively impacted the food consumption of Bra-

zilian families over recent years. This study aimed to

analyze trends in food consumption among adults in a

Brazilian northeastern state.

Methods: This was an epidemiological study which

involved the analysis of data from the Food and Nutri-

tion Surveillance System (SISVAN) relating to the food

consumption of adults (20e59 years-of-age) in the state

of Ceará in 2015 and 2020. Data are presented by fre-

quency distribution.

Results: In the year 2015e2020, the food consumption of

14,840 adults were registered in SISVAN. There was evi-

dence of a decline in the habit of having three main meals a

day (�63.5%), mainly among women (�67.9%). Between

2015 and 2020, there was a decline in the consumption of

beans (�7.4%)and an increase in the consumptionof fruits

(68.2%) and vegetables (82.9%). When considering ultra-

processed foods, there was a significant increase in the

consumption of hamburgers and sausages (83.3%),

cookies (39.1%) and sweetened beverages (25.5%).

Conclusions: Our findings indicate that the habit of

having three main meals a day decreased between 2015

and 2020 in the adult population of Ceará, as determined

by public data available in SISVAN, especially among
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women. In addition, there was an increase in the con-

sumption of ultra-processed foods. Therefore, health in-

terventions aimed at nutritional education and the fight

against hunger are essential to face these challenges that

affect society.

Keywords: Adult health; Epidemiology; Food consumption;

Nutritional status

� 2023 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Diet plays a vital role in preventing and controlling non-
communicable chronic diseases (NCDs).1 The low
consumption of fruits and vegetables (FV) is among the ten
main risk factors for mortality worldwide.1 Therefore, some

nutritional guidelines have recommended diets a lower
abundance of saturated and/or trans fat and a richer
abundance of vegetables, fruits, whole grains or foods that

are rich in fiber.2 These choices, however, have been
associated with sociodemographic factors, including
education, age, gender, income, and marital status.3 Regional

characteristics can also with food choices, including climatic
conditions, food availability, and economic development.4,5

Over the last few years, significant changes have been
observed in food consumption of Brazil’s population.2 The

original diet based on fresh or minimally processed foods
was gradually replaced by ready-to-eat processed foods.2

Given this, the Dietary Guidelines for the Brazilian

Population have reinforced the importance of good food
choices, based on the preference for fresh or minimally
processed foods, freshly prepared dishes and meals, to the

detriment of ultra-processed foods (UPFs).2 The
consumption of FV should be encouraged, as these are
sources of protein, vitamins, and minerals, in addition to

bioactive antioxidant compounds, and can benefit
health.6,7 Following these recommendations for the three
main daily meals (breakfast, lunch, and dinner), these
choices can provide approximately 90% of the total

calories consumed throughout the day.2 Furthermore,
maintaining healthy eating, with a variety of FV, can help
replace foods with high concentrations of saturated fat,

sugar, and sodium.1

With regards to food choices, UPFs are among the main
foods consumed by the Brazilian population.8 UPFs are

products whose composition is rich in flavorings, colorings,
emulsifiers, and sodium; they are also and rich in saturated
and trans fat, among other chemical additives that make

them highly palatable.8 Most of these are of low
nutritional quality and are increasingly available on market
shelves and accessible to all ages.8 The high consumption
of ultra-processed beverages and foods is considered to

represent one of the dietary and behavioral factors that
contribute most to the increase in obesity and NCDs.1

Although UPFs are present in the diet of a large pro-

portion of the population, another scenario is causing
increasing concern. For example, information released by the
Brazilian Institute of Geography and Statistics (IBGE)
revealed an increase in hunger in Brazil over the last few
years.9,10 The return of hunger suggests a loss in the food

consumption of the population, which may not have
healthy food choices and/or are being forced to have a
minimum number of daily meals due to lack of food.11

Furthermore, the increase in the population in a situation
of hunger leads to a violation of the right to food and;
thus, the hypothesis is that this condition promotes a

change in eating habits or a reduced number of daily
meals.11 Consequently, given the political and economic
crisis Brazil is experiencing,12 some states, especially in
poor socioeconomic conditions, have suffered more

drastically from food insecurity and increased hunger.13

In this context, it is necessary to monitor the population’s
food consumption, since poor food choices are related to the

incidence and risk of developing CNCDs.1 Enhanced
knowledge relating to food consumption can contribute to
good health and guide the development of public policies

to mitigate the risk of hunger. Therefore, this study aimed
to analyze the trends of food consumption by adults in a
specific state in the Northeast of Brazil.

Materials and Methods

Methods

This was an ecological study that analyzed information
from users facilitated by the Bolsa Famı́lia Program (PBF)14

and assisted by basic health units of Primary Care in the state

of Ceará. The PBF is a public income transfer policy to fight
hunger and poverty in Brazil, guaranteeing the right to food,
health, education and social assistance for families in social

vulnerability.14 The study was limited to food consumption,
based on publicly available information held by the database
of the Food and Nutritional Surveillance System (SISVAN)

integrated into Primary Health Care in Brazil.
Ceará is a state located in the Northeast region of Brazil;

the population in this area is estimated at 9,240,580 in-
habitants who are distributed in a territorial area of

148,894.447 km2. Ceará has 184 municipalities with 3793
public health facilities distributed throughout the state, ac-
cording to data from the IBGE on an online platform: https://

cidades.ibge.gov.br/brasil/ce/panorama. We decided to carry
out this research in the state of Ceará, as this state has been
presenting with high rates of poverty, hunger and social

vulnerability among the population of the Northeast region.15

In addition, despite Brazil’s economic and social progress over
the last 10 years, this state still suffers in terms of hunger and
poverty, as recognized in a report by the Food and

Agriculture Organization of the United Nations.16

The data extracted from the platform referred to: 1) food
consumption 2) region (Northeast); 3) state (Ceará), 4)

reference year (2015 and 2020), and 5) reference month (All).
We also collated information related to gender (men and
women), age group (20e59 years), race/color (white, black,

brown, yellow and indigenous) and education. Due to the
diversity of information relating to the level of education of
those assessed by SISVAN, it was decided to group the

population into 1 (no study), 2 (primary education), 3 (sec-
ondary education) and 4 (higher education). Data were
computed in October 2022. Since this was a study with

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://cidades.ibge.gov.br/brasil/ce/panorama
https://cidades.ibge.gov.br/brasil/ce/panorama


Table 1: General characteristics of study participants (adults

between 20 and 59 years old from the State of Ceará registered

with SISVAN).

Genre 2015 (N ¼ 3.059) 2020 (N ¼ 11.781)

Genre (%)

Women 2.279 (74.5) 9.295 (78.9)

Men 780 (25.5) 2.486 (21.1)

Race/skin color (%)

White 214 (7.0) 2.650 (22.5)

Brown 2.475 (80.9) 5.043 (42.8)

Yellow 315 (10.3) 3.616 (30.7)

Black 46 (1.5) 447 (3.8)

Indigenous 9 (0.3) 25 (0.2)

Education (%)

No study 918 (30.0) 1.590 (13.5)

Up to 8 years 1.646 (53.8) 6.091 (51.7)

More than 8 years 422 (13.8) 3.216 (27.3)

Higher 73 (2.4) 884 (7.5)

Source: adapted from SISVAN (2020).
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secondary data that were available to the public and held by
a governmental platform, it was not necessary to send the
protocol to the Ethics Committee for Research with Human
Beings.

The analyzed food consumption data were considered in
absolute numbers and in percentages and were obtained
through a questionnaire applied by Primary Care health

professionals. The objective was to identify healthy or un-
healthy eating patterns and behaviors among users of the
Unified Health System (SUS) of Primary Health Care. Of the

food markers evaluated in the SISVAN WEB, information
Table 2: Trends in daily meal frequency, along with healthy and ultr

Variables

Habit of having 3 main meals a day Women

Men

Total

Bean Women

Men

Total

Fruit Women

Men

Total

Greens and vegetables Women

Men

Total

Hamburgers and/or sausages Women

Men

Total

Sweetened drinks Women

Men

Total

Instant noodles, packaged snacks or crackers Women

Men

Total

Biscuits, sweets and sweets Women

Men

Total

Note: P: prevalence; IC 95%: confidence interval of 95%; D%: delta v
a No overlap of IC 95%.
was available on the habit of eating three main meals a day
(breakfast, lunch and dinner). The habit of consuming FV

and beans was considered healthy and the consumption of
hamburgers and/or sausages, sweetened drinks, instant
noodles, packaged snacks or crackers, sweets, sweets, stuffed

biscuits and other UPFs, was considered unhealthy.
All collected data were compiled into a Microsoft Excel�

spreadsheet. Non-overlapping (95% confidence intervals

(95% CI) were used to verify differences in the percentages
obtained for each parameter evaluated in 2015 and 2020. For
the presentation of the 95% CI, the sample size and the cat-
egories of variables made available by SISVAN were consid-

ered. Subsequently, the Delta variation (D%) was calculated
considering the following equation: [(final value � initial
value)/initial value] � 100. The numbers were grouped and

evaluated by descriptive statistics (frequency distribution)
with 95% CIs and analyzed by the BIOESTAT 5.0 program.

Results

In 2015 and 2020, a total of 14,840 adult users of basic

health units and families registered in the former Bolsa
Famı́lia in the state of Ceará were evaluated by SISVAN. In
2015, the number of women was higher (74.5%) when

compared to men (25.5%). The distribution of those evalu-
ated in 2020 followed a similar proportion, with more
women (78.9%) than men (21.1%). The results, in absolute

frequency and percentage, and according to gender, are
shown in Table 1.

Information regarding the food consumption of adults
from Ceará is presented in Table 2. The habit of eating three

main meals a day (85%), eating beans (95%), and consuming
a-processed foods in Ceará, Brazil.

2015 2020 D%

P IC 95% P IC 95%

84 82.5e85.3 27 26.1e27.8 �67.9a

89 86.7e90.8 47 45.1e48.6 �47.2a

85 83.7e86.2 31 29.5e32.2 �63.5a

94 93.0e94.8 87 86.3e87.6 �7.4a

97 95.8e98.0 93 92.0e93.9 �4.1a

95 94.2e95.7 88 87.4e88.6 �7.4a

49 46.9e50.7 76 75.1e76.7 55.1a

30 26.8e32.6 71 69.2e72.5 136.7a

44 41.4e46.2 74 73.1e74.8 68.2a

37 35.0e38.7 65 64.0e65.8 75.7a

28 24.9e30.7 65 63.1e66.6 132.1a

35 32.2e37.3 64 63.0e64.9 82.9a

19 17.4e20.4 32 31.1e32.8 68.4a

17 14.4e19.1 41 39.1e42.6 141.8a

18 14.9e20.6 33 31.5e34.3 83.3a

50 48.0e51.7 49 48.0e49.9 �2.0

51 47.5e53.9 63 61.1e64.6 23.5a

51 48.5e53.0 51 49.8e52.1 0.0

39 37.0e40.7 35 34.0e35.8 �10.3

39 35.6e42.0 34 32.2e35.6 �12.8

39 36.2e41.3 34 32.6e35.2 �12.8a

23 21.2e24.5 31 30.1e31.8 34.8a

23 20.0e25.6 32 30.2e33.6 39.1a

23 19.9e25.6 31 29.5e32.2 34.8a

ariation.
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instant noodles (39%) was higher in 2015 for all subgroups.
The consumption of fruits (74%), vegetables and legumes

(64%), hamburgers and sausages (33%), cookies, sweets,
and snacks (31%) was higher in 2020 when compared to
those in 2015 (44%, 35%, 18%, 23%, respectively). During

the analyzed period, there was a trend towards a significant
decline in the habit of having three main meals a day
(�63.5%), mainly among women (�67.9%). As for healthy

habits, there was a decrease in the consumption of beans
(�7.4%) and an increase in the consumption of fruits
(68.2%) and vegetables (82.9%). A decline was also
observed in the consumption of instant noodles, packaged

snacks, or crackers (�12.8%), by both genders. However,
analyzing consumption by men alone, there was a
significant increase in the consumption of hamburgers and

sausages (83.3%), biscuits (39.1%), and consumption of
sweetened drinks (23.5%).
Discussion

The main finding of this study draws attention to a clear
decrease in the consumption of three main meals a day by
adults from Ceará during the period studied (2015 and 2020),
especially among women. Accompanying this change in

behavior, there was an increase in the consumption of UPFs
(except instant noodles, packaged snacks, or crackers).
Despite this, the consumption of greens and vegetables

increased, indicating a positive point for this period. How-
ever, this pattern of growth was still not enough to conclude
that the population of Ceará follows a healthy diet, since the

consumption of unhealthy foods had also increased. Ac-
cording to Dietary Guidelines for the Brazilian Population,
the consumption of fruits and vegetables is suggested from

the first orientation of the ten steps for adequate and healthy
eating.2 The same document points out that the consumption
of vegetables benefits the human body by containing a
nutritional matrix with various nutrients and bioactive

compounds that, combined with each other, play a
fundamental role in the prevention of various diseases,
such as cardiovascular diseases and some types of cancer.2

It is believed that the decline in the number of main meals
(less than three per day) is the most critical point among our
findings during the period investigated. Unfortunately,

Brazil does not possess temporal data on food frequency for
comparative purposes, and this marker only became part of
the SISVAN in 2015. In comparison, in a different period
from that of the present study, Kant and Graubard found

that the food frequency of American adults showed a
downwards trend between 1971 and 2010.17 Our finding
corroborates data collected by the IBGE, which indicated a

reduction in hunger in 2013 in the Brazilian population,9

but with a critical increase in 2017,10 probably due to the
economic and political crisis experienced by the country.12

This decline in the frequency of consumption may also be
the consequence of unemployment and low family income,
aspects that contribute to the difficulty in accessing food

for the main daily meals.13 This scenario is also in line with
other factors, such as cuts in the budgets of social
programs, a drop in the number of people using the Bolsa
Famı́lia program, and an increase in the cost of basic

food.18 In addition, the consequences brought about by the
COVID-19 pandemic only strengthened and contributed to
food and nutritional insecurity in the population of Ceará.19

The greater decline in eating frequency observed, specif-
ically among women, can be explained by several factors,
including economic vulnerability (low income), social

vulnerability (immigrants from other regions), and marital
vulnerability (women alone, usually taking sole responsible
for supporting the family).20 Furthermore, women below the

poverty line are more likely to eat only two meals a day when
compared to those with higher incomes.20 A previous study
carried out by Mainardes and Raiher showed that the
highest incidence of food insecurity in Brazil occurred in

households that were headed by women in the North and
Northeast regions, with low levels of education and low
insertion in the formal market.13 Consequently, it is

suggested that public policies aimed at women and mothers
who are heads of families who live in a situation of social
vulnerability, can be implemented and be inserted into the

labor market, thus improving access to food.
The economic crisis over recent years, along with the

COVID-19 pandemic, have exerted direct impact on the
population. In 2017, the rate of unemployment in Brazil

reached 13.7%, the highest in recent years; however, a
reduction of 13.1% in 2018 and 12.7% in 2019 was also
observed.21 Unemployment in Brazil during the COVID-19

pandemic reached approximately 13.7 million people in
2020.21 It is important to mention that regional and gender
disparities were also evident in the context of the

pandemic; these disparities were greater in the Northeast
region (17.9%) and among women (16.8%); thus was also
verified by the aforementioned authors. In this scenario,

the human right to food was violated to the extreme,
mainly due to the need for social distancing and isolation
adopted by most state and municipal governments, in
which low-income families and families in a situation of so-

cial vulnerability were the most impacted.22

Although the food supply has not declined, it is also
possible that changes in the food consumption of primary

care users in Ceará were due to the increase in prices prac-
ticed by retailers.23 Several food supply channels, such as
popular restaurants, open-air markets, grocery stores, food

acquisition programs, and family farming fairs, also suffered
consequences due to the COVID-19 pandemic.24 These
channels are key sources of income, food supply, and food

security, in the countryside and in the cities, and can exert
negative impact on the health and behavior of system
consumers.24 It is also important to mention that the
strategies adopted by governments and civil society such as

Emergency Basic Income, Food Acquisition Program
(PAA), and Emergency Financial Aid (states), during this
period were important because even with social isolation

there were initiatives to mitigate damage, which could have
been even more serious.25

It can be considered that the Brazil’s economic scenario

has increasingly aggravated extreme poverty and social
inequality, especially due to the lack of employment which
limits family income.3 It is believed that these conditions
were limiting the number of daily meals, as well as the

choice of when to buy the necessary food, which were
sometimes purchased in insufficient quantities. The Food
and Agriculture Organization estimates that approximately

5.2 million Brazilians became victims of hunger and that
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the growing trend of hunger was worsening in the country.26

Thus, the present study, as well as other studies,9e12,27

suggest that Brazil may be heading back to the haunting
past of hunger.

Our research also raised important data on food markers

that can directly affect the health of the population. Our
findings identified an increase in the consumption of UPFs,
highlighting hamburgers and/or sausages, sweetened drinks,

stuffed biscuits, sweets, and snacks, all of which were also
listed in previous studies.28,29 According to Monteiro et al.,
the consumption of UPFs by Brazilian adults increased by
9% between 1987 and 200330; more recently, this

consumption has also been observed in Brazilian children,
especially those from Ceará.31 The increased consumption
of UPFs may be a reflection of the worsening of food

insecurity in low-income families living in the poorest
geographic regions and with less availability of natural
foods, with lower levels of education and little access to in-

formation on good practice food.3e5

These factors may favor the consumption of foods that
often tend to be nutritionally unbalanced, with a high caloric
value, high proportions of sugar and sodium, and a low

nutritional value.19 In a previous study, Caivano et al. noted
that the high consumption of these food products has
contributed to the emergence of several non-transmissible

chronic diseases, mainly cardiovascular diseases and obesity,
which should be avoided.8 These authors highlight the
importance of monitoring the consumption of UPFs and the

influence these may have on the health and nutrition of
individuals. Observing the changes created by the crisis over
recent years, together with an increase in the consumption

of UPFs, the implementation of measures in the field of
health and nutrition is vital if we are to guarantee the
population of Ceará with the right to healthy food.

A positive point to highlight in the Ceará population

investigated was the increase in FV consumption. These
findings are in line with other studies carried out in
Brazil.32,33 This increase may be linked to several factors.

First, greater adherence to the recommendations of the
Dietary Guidelines for the Brazilian Population (“Always
prefer fresh or minimally processed foods and culinary

preparations to ultra-processed foods”)34; Secondly, greater
access to community gardens that influence natural food
consumption, which are also important means of education

in health and sustainable development, contributing to the
food security of the less favorable population.35,36 Third,
projects aimed at food and nutritional security such as
community kitchens, whose objective is to guarantee

adequate food for people with social vulnerability.37 The
consumption of fresh foods should be encouraged,
considering that they are sources of protein, vitamins,

minerals, and bioactive antioxidant compounds that can
benefit the health of the population.6,7

Limitations and strengths

There are some limitations to this study that need to be
considered. First, the use of secondary data, such as those from

the SISVAN; because of this, it is not possible to rule out the
possibility of underreporting bias or errors in information
management. As this was an ecological study, it was not
possible to identify the causality between food consumption

and its determinants, especially lifestyle and related factors. In
addition, it is also necessary to consider the self-reporting of
food consumption, in which subjects tend to provide socially

desirable information and are susceptible to memory bias. In
this regard, there is a possibility that self-reported datamaynot
accurately reflect the actual patterns of food consumption.

Furthermore, the population evaluated by the study is not
necessarily representative of the state, since datawere collected
from users of basic units and from families registered in the
former Bolsa Famı́lia. Finally, as the data were obtained in a

grouped manner, some differences between smaller categories
may not have been identified. With regards to the strength of
this study, it should be noted that information was collected

using a standardized instrument, used national data frombasic
health units in Brazil. Finally, our findings contribute to the
literature relating to the importance of good eating habits for

maintaining health.

Conclusions

Our findings indicate that the habit of having three main
meals a day decreased between 2015 and 2020 in the adult
population of Ceará, as determined by public data available

in SISVAN, especially among women. FLV increased and
was accompanied by an increase in UPA intake. The con-
sumption of UPAs is directly related to the epidemic of obese

individuals or those with excessive body weight, in addition
to the cardiovascular consequences of obesity. Therefore,
health interventions focused on food and nutrition assess-
ment and education are essential to deal with these condi-

tions in the general population.
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