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A B S T R A C T

Objectives: We sought to evaluate the effect of socioeconomic conditions and variables related to the COVID-
19 pandemic on the food insecurity of students during suspension of classes in public schools.
Methods: This was a telephone survey (n = 612) of adults responsible for purchasing food through representa-
tive samples of students in two Brazilian municipalities in June and July 2020. The outcome was food insecu-
rity, assessed using the Brazilian Food Insecurity Scale. Multivariate logistic regression models were used to
estimate the odds ratio (OR) and 95% confidence interval (CIs) for sociodemographic and pandemic-related
factors of COVID-19.
Results: The total prevalence of food insecurity in households was 82%, with 65.7% mild food insecurity, 11.3%
moderate, and 5.0% severe. After adjustment for confounding factors, households with the highest number of
children (OR = 2.17; 95% CI, 1.10�4.27) and households that received local-government basic food baskets
(OR = 1.64; 95% CI, 1.04�2.58) were significantly associated with food insecurity. Furthermore, households
that did not experience a decrease in income during the pandemic were inversely associated with food inse-
curity (OR, 0.17; 95% CI, 0.09�0.32).
Conclusions: The prevalence of food insecurity was high, and policies for the distribution of food baskets
may not be sufficient to guarantee food security for the most vulnerable families with a greater num-
ber of children. Considering the possible worsening of food insecurity during the COVID-19 pandemic,
the National School Feeding Program has the potential to play a strategic role in promoting food secu-
rity for students.
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Introduction

Since 1988, school feeding has been a right of all students of
public basic education in Brazil, guaranteed by the constitution
through the School Feeding Program (Programa Nacional de
Alimentaç~ao Escolar [PNAE]). The program is one of the oldest pub-
lic policies of the state, and has guidelines regarding the reach of
food and nutritional security of students in an equal way consider-
ing specifics of age group and health conditions [1].

The PNAE serves approximately 40 million students across all
regions of the country and aims to contribute to biopsychosocial
development, learning, and school performance, healthy eating
habits, and actions of food and nutrition education. Research
shows that the consumption of school meals is higher among male
students, students who identify as brown and black, students who
do not live in the capital, students who work, and students whose
mothers have less education [2]. For some of the students served
by the program, especially those with unfavorable socioeconomic
conditions, school meals are very important, often their main daily
meal [3].

With the beginning of the COVID-19 pandemic—a health trag-
edy that ravages Brazil, which is first in the world rankings of
deaths and confirmed cases [4]—the federal government adopted
measures of social distancing as a way to contain the infection and
preserve the responsiveness of the health systems [5].

The adoption of social restrictions has drastically altered the
daily life habits of the population, such as working and studying
conditions, access to food, and physical activity. It also has socio-
economic effects, such as reduced wages and decreased income
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[6]. In March 2020 the government also adopted the suspension of
face-to-face classes in schools, without a contingency plan for
school feeding. In public schools, this has meant the interruption
of school meals and precarious access to food for students, which
may increase the risk of some children living in food insecurity,
since schools offered daily meals through the PNAE [7].

Changes in the PNAE during the COVID-19 pandemic have also
affected the commercialization of family farming products. Since
2009, the law has established that at least 30% of the program’s
financial resources must be used to purchase foodstuffs from fam-
ily farmers in the locality or surroundings; without school meals,
there have been difficulties selling the produce [8].

To mitigate the effects of the absence of school meals, the Bra-
zilian government authorized states and municipalities to distrib-
ute kits or basic food baskets to the families of students with PNAE
resources [9]. It remains uncertain whether the strategy adopted
by municipal governments to distribute basic food baskets can
truly reduce food insecurity in students’ homes, in a scenario of
great social inequalities such as Brazil. Brazil was ranked the ninth
most unequal country out of the 164 countries ranked by the
World Bank in 2020, with a Gini index equal to 53.9 [10].

Thus, the PNAE shows itself as a public policy of paramount
importance for coping with food insecurity, during and after the
pandemic. It requires the monitoring of the food-security situation
among students in the absence of a regular supply of school meals
that can provide strategic data for policy operation at the local and
regional levels. Therefore, this study aimed to evaluate the effect of
socioeconomic conditions and variables related to the COVID-19
pandemic on students’ household food insecurity during the sus-
pension of classes in public schools.

Methods

Design and location

This was a cross-sectional study with data from the baseline of the longitudi-
nal Study of Food and Nutritional Security in the Pandemic of COVID-19 (ESANP)
carried out in two medium-sized Brazilian municipalities (Mariana and Ouro
Preto) located in the state of Minas Gerais. Ouro Preto has an estimated population
of 74 558, an average monthly income of $714.00, and a human development
index of 0.741. Mariana has a population of 61 288, an average monthly income of
$557.00, and a human development index of 0.742, slightly above that of Minas
Gerais (0.731) and slightly below that of Brazil (0.765) [11].

According to data from the school feeding sector of the municipalities, during
face-to-face classes students enrolled in daycare centers full-time received four
meals a day (breakfast, fruit, lunch, and afternoon snack). Part-time students (pre-
school, elementary school, youth, and adult education) received two meals (break-
fast and lunch). The meals offered to students mainly contained milk, meat,
vegetables, fruits, rice, and beans. During the suspension of classes, the municipal
governments made a monthly distribution of a basic food basket per household,
regardless of the number of students residing there.

Data collection

According to school census data [12], in 2020 Ouro Preto and Mariana had
7143 and 6076 students enrolled in the municipal public schools, respectively, dis-
tributed in daycare centers, preschool, elementary education, and youth and adult
education. This totals 13 219 students in both cities, all of whom were eligible for
the study sample. For the calculation of the sample of basic-education students,
we considered proportional stratification by teaching follow-up (daycare centers
and elementary school, including children and adolescents ages 6 mo to 17 y); if
the same phone number was drawn, for example, siblings, a new draw was made
within the same level of education. We considered an outcome prevalence (house-
hold food insecurity) of 36% [13], margin of error of 5%, and confidence interval of
95%, obtaining a minimum sample of 374 households. A percentage of recomposi-
tion was added to the sample size, considering the anticipated losses arising from
refusals throughout the longitudinal study.

Student data were obtained from lists provided by the school feeding sector in
the municipalities, including the name of the student, guardian’s name, and con-
tact phone number. Data collection was carried out through telephone interviews
with the adults responsible for purchasing food in the homes of students in public
schools (93.6% were mothers or fathers of the students) during the months of June
and July 2020. Telephone lines that were permanently busy, were disconnected,
or remained unavailable after five unsuccessful attempts at contact were excluded
from the study.
Instrument and variables analyzed

The interview questionnaire with the adults was built from national studies
[13,14] and included food-insecurity assessment, sociodemographic variables, and
variables related to the COVID-19 pandemic.

The outcome variable was food insecurity, measured using the Brazilian Food
Insecurity Scale (EBIA) supplemental Table S1. The EBIA evaluates the family’s
self-perceived food-access conditions for the last 3 mo through 14 closed ques-
tions (yes/no), with 1 being the score for each positive answer (yes) and 0 for each
negative (no) [15]. The instrument has been validated for the Brazilian population
[13], with studies showing Cronbach’s a ranging from 0.91 to 0.94 [16].

The EBIA presents degrees of severity according to the score (0 to 14 points):
food security (0 points): there is regular and permanent access to food; mild food
insecurity (1�5 points): there is some uncertainty about access to food in the
future; moderate food insecurity (6�9 points): there is a quantitative reduction in
food for the family; and severe food insecurity (10�14 points): there is a disrup-
tion of eating patterns not only among adults but also among children or adoles-
cents in the family, and experience of hunger [13]. For the purposes of analysis in
this study, the responses obtained through the EBIA were categorized into two
groups: food insecurity (mild, moderate, and severe) and food security.

The explanatory variables were divided into blocks: sociodemographic varia-
bles and variables related to the COVID-19 pandemic.

The sociodemographic block included the following variables relating to the
student’s guardian: sex (female/male), marital status (married/not married: single,
separated, widowed), skin color (white/non-white: black/brown, yellow), employ-
ment status (unemployed/employed), education (elementary/high school/univer-
sity), and receipt of benefits from government social programs (yes/no). It also
included the residential area (urban/rural), number of people in the household
(<5/>5), number of children in the household (<3/>3), and socioeconomic classi-
fication (high level [A/B1/B2/C1]/low level [C2/D/E]). For the construction of this
last variable, housing characteristics (access to drinking water, street paving,
material goods present in the household, and education of the head of the family)
were used, which were then categorized according to the Brazilian Economic Clas-
sification Criterion [17] and the child’s age.

The block of variables related to the COVID-19 pandemic included the receipt
of emergency aid provided by the government (yes/no), access to the basic basket
or food kit (yes/no), report of someone infected with SARS-CoV-2 at home (yes/
no), income reduction during the pandemic (yes/no), and the impact of income
reduction (without impact/small/large/very large), in addition to the routine
adopted during the pandemic (staying at home all the time/going out sometimes/
always).
Data analysis

The data were organized in Excel spreadsheets and imported into Stata 13.0.
Descriptive analyses were performed to calculate the mean and SD of the varia-
bles. For the univariate analysis, each covariate was crossed with the outcome var-
iable (safety £ food insecurity) using the x2 trend test and binary logistic
regression to estimate the gross odds ratio (OR) and select the factors that were
included in the multivariate model.

The variables selected as candidates for multivariate analysis were based on
the P value cutoff point of 0.20 in the univariate analysis and biological plausibility
or scientific support. Using the stepwise backward procedure, variables with
greater scientific evidence related to social determinants of food insecurity at the
proximal level [18] were kept in the model for a better understanding of the phe-
nomenon, and those with less significance (highest P value) were analyzed and
removed one by one from the model until the final multivariate model contained
the variables with a significance level of P< 0.05 after adjustment for the socioeco-
nomic variables.

The block variables were hierarchically allocated so that each block was
adjusted to a new model, the first block being the sociodemographic variables and
the second the variables related to the pandemic.

The variables of socioeconomic classification, income, and education of the
adults interviewed were highly collinear; therefore, we chose to use education in
the multivariate model instead of income. In our studies, the variable of income
had a lower number of responses, which could interfere with the analyses; thus,
the education variable was used as an income proxy. We evaluated the interaction
(receipt of the basic food basket £ education of the respondent adult and effect of
the reduction in income £ education of the respondent adult) through a ratio test
that compared the fully adjusted model and the same model with product-term
interactions. We did not find a significant result for these interactions (respec-
tively, P = 0.584 and P = 0.116).
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Fig. 1. Condition of household food insecurity in Mariana, Ouro Preto, Brazil, in
2020, by degrees of severity (n = 612).
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This study was approved by the Ethics Committee of the Federal University of
Ouro Preto (CAAE: 32005120.6.0000.5150), and informed verbal consent was
obtained from all participants, which was recorded in mp4 format by the inter-
viewer.

Results

A total of 612 households were assessed, with 82.0% (n = 502)
having food insecurity. Severe food insecurity was observed in
5.0% (n = 31) of the total households, 11.3% (n = 69) had moderate
food insecurity, and 65.7% (n = 402) had mild food insecurity
(Fig. 1).

The sociodemographic characteristics according to the food-
insecurity situation are shown in Table 1. Of the adults interviewed
who were responsible for the purchase of food at home, 92.2%
were women, 59.6% were married, 84% declared themselves non-
white, 50.7% were not employed at the time of the interview,
Table 1
Distribution of sociodemographic characteristics according to household food-insecurity

Variable All (n = 612) Food security (n = 110)

Child’s age (y)* 8.2 (7.9�8.6) 8.1 (7.3�8.9)
Respondent’s sex
Female 92.2 86.4
Male 7.8 13.6

Marital status
Married 59.6 69.1

Not married 40.4 30.9
Referred Skin color
White 15.3 15.7
Non-white 84.7 84.3

Employment status
Unemployed 50.7 41.8
Employed 49.3 58.2

Respondent’s educationy

Elementary 28.8 20
High school 56.1 52.7
University 15.1 27.3

Benefits (social programs)
Not receiving 51.7 66.4
Receiving 48.3 33.6

Area of residence
Urban 65.0 70.0
Rural 35.0 30.0

Number of people in the household
2�4 69.3 67.3
5�16 30.7 32.7

Number of children in the household
0�2 80.4 89.1
�3 19.6 10.9

Socioeconomic classificationz

High level 64.9 44.9
Low level 35.1 55.1

CI, confidence interval; OR, odds ratio
Values are expressed as percentages unless otherwise indicated
*Independent-samples t tests; values expressed as mean (95% CI).
yn = 608.
zn = 595; based on the Brazilian Economic Classification Criteria.
48.3% reported receiving welfare assistance from the government,
and 69.3% lived in households with two to four people.

Table 2 shows the variables related to the COVID-19 pandemic
according to the food-insecurity situation of the households; 63.9%
declared that they had received emergency aid from the govern-
ment, 66.5% had a reduction in family income during the pan-
demic, and approximately 47% reported having received the basic
food basket provided by local governments. We found that house-
holds in which at least one person received emergency aid from
the government, households in which there was a large or very
large reduction in income during the pandemic, and households
that received a basic food basket were more likely to live in food
insecurity.

In Table 3 we present the final multivariate model, after adjust-
ing for socioeconomic characteristics. Having more than three chil-
dren in the household (multivariate adjusted OR, 2.17; 95% CI,
1.10�4.27) and access to the basic food basket (multivariate
adjusted OR, 1.64; 95% CI, 1.04�2.58) remained associated with
food insecurity, and households that did not suffer a reduction in
income during the pandemic remained less likely to experience
food insecurity (multivariate adjusted OR, 0.17; 95% CI, 0.09�0.32).
Discussion

We found that 82% of the households assessed experienced
some degree of food insecurity during the suspension of face-to-
face classes in the COVID-19 pandemic in Brazil, with 5% having
status (n = 612) using univariate logistic regression

Food insecurity (n = 502) Unadjusted bivariate OR (95% CI) P

8.2 (7.9�8.6) 1.01 (0.96�1.06) 0.680

93.4 1.00 (ref.)
6.6 0.45 (0.23�0.85) 0.015

57.5 1.00 (ref.)
42.5 1.65 (1.06�2.57) 0.026

15.2 1.00 (ref.)
84.8 1.04 (0.59�1.84) 0.894

52.6 1.00 (ref.)
47.4 0.65 (0.43�0.98) 0.042

30.7 1.00 (ref.)
56.8 0.70 (0.41�1.19) 0.189
12.5 0.30 (0.16�0.55) < 0.001

48.5 1.00 (ref.)
51.5 2.15 (1.39�3.33) < 0.001

63.9 1.00 (ref.)
36.1 1.32 (0.84�2.06) 0.229

69,7 1.00 (ref.)
30.3 0.89 (0.57�1.39) 0.614

78.5 1.00 (ref.)
21.5 2.24 (1.18�4.23) 0.013

69.3 1.00 (ref.)
30.7 0.36 (0.24�0.55) < 0.001



Table 2
Distribution of variables related to the COVID-19 pandemic according to the situation of household food insecurity (n = 612) through univariate logistic regression

Variable All (n = 612) Food security (n = 110) Food insecurity (n = 502) Unadjusted bivariate OR (95% CI) P

Government emergency aid
Not receiving 36.1 44.5 34.3 1.00 (ref.)
Receiving 63.9 55.5 65.7 1.54 (1.01�2.34) 0.043

Access to the basic food basket
No 53.2 64.4 50.8 1.00 (ref.)
Yes 46.8 35.6 49.2 1.75 (1.13�2.72) 0.011

Someone infected with SARS-CoV-2 at home
No 97.2 96.4 97.4 1.00
Yes 2.8 3.6 2.6 0.70 (0.23�2.20) 0.547

Income reduction
No 33.5 50.0 28.9 1.00 (Ref.)
Yes 66.5 50.0 70.1 2.35 (1.54�3.57) < 0.001

Effect of income reduction
Large/very large 37.6 10.9 43.4 1.00 (ref.)
None/small 62.4 89.1 56.6 0.16 (0.09�0.30) < 0.001

Routine adopted
Stay at home 41.7 33.6 43.4 1.00 (ref.)
Go out always/sometimes 58.3 66.4 56.6 0.66 (0.43�1.02) 0.060

CI, confidence interval; OR, odds ratio
Values are expressed as percentages unless otherwise indicated
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severe food insecurity. According to worldwide data [19], in 2019
the prevalence of severe food insecurity was 9.7% and that of mod-
erate/severe food insecurity was 25.9%; groups most vulnerable to
food insecurity in the context of the pandemic are those that were
already exposed to critical food deprivation before the start of the
pandemic [20]. The Household Budget Survey carried out in Brazil
in 2017�2018 (before the pandemic) estimated that 36.7% of
households were in some degree of food insecurity, and 4.6% of
those in severe food insecurity [13].

According to the World Food Program’s Global Monitoring of
School Meals during School Closures due to COVID-19, 369 million
children missed school meals in April 2020. In June 2021, 154 mil-
lion children in 79 countries whose schools remained closed may
have been without access to school food [21].

In Brazil, school is an environment where students have access to
healthy food regularly through the PNAE [7]. The COVID-19 pandemic
directly affected the functioning of the program [9]. Even though
municipalities have offered basic food baskets to some students, we
observed in this study that households that received a basic food bas-
ket were 1.64 times more likely to face food insecurity.

An intervention study with low-income students conducted in
Virginia (USA) before the pandemic identified that there was no
improvement in home food security in a group of students who
received a food backpack on weekends and school breaks com-
pared to a group that did not receive this intervention [22].
Table 3
Effect of the COVID-19 pandemic on students’ household food insecurity (n = 612)
through multivariate logistic regression

Variable Final model*

OR (95% CI) P

Number of children in the household
0�2 1.00 (ref.)
�3 2.17 (1.10�4.27) 0.025

Effect of income reduction
Large/very large 1.00 (ref.)
None/small 0.17 (0.09�0.32) < 0.001

Access to the basic basket or food kit
No 1.00 (ref.)
Yes 1.64 (1.04�2.58) 0.034

CI, confidence interval; OR, odds ratio
*Final result after adjustment for the two blocks of variables (socioeconomic and
pandemic).
Regarding the acquisition, availability, and nutritional adequacy
of the Brazilian basic food basket, diets based on the consumption
of items in this basket have been shown to have low amounts of
fruits, vegetables, and cereals, lower amounts of calcium, potas-
sium, and vitamin A, and higher energy and sodium than is recom-
mended for adults [23].

Our findings suggest that the distribution of basic food baskets by
municipalities may not be sufficient to guarantee students’ dietary
needs, or that the distribution of food occurs inappropriately, without
regard for the number of residents and the age group of children and
adolescents, and social vulnerabilities present in households.

In the regular school term in Brazil, the food offered to children
must meet 30% of the nutritional needs of part-time students and
70% of the nutritional needs of full-time students [7]. Owing to the
interruption of school meals, which prompted the distribution of
basic food baskets to family units, it is possible that the minimum
recommendations of the PNAE will not be achieved for students
who live in family groups with a greater number of people.

Although our study is unable to establish the extent to which
the financial and political crisis experienced in Brazil since 2016
[24] has affected the food insecurity of students’ families, it is pos-
sible that some of these families were already in greater socioeco-
nomic difficulties before the COVID-19 pandemic, and were more
exposed to the effects of the pandemic.

In the present study, families with three or more children were
2.17 times more likely to experience food insecurity. Large national
surveys [13] have demonstrated that considering the distribution
of age groups, the greatest vulnerability to dietary restriction has
been observed in households with children and adolescents. A
study conducted in Bangladesh which assessed determinants of
food insecurity and food diversity among the population during
the pandemic found that the composition of the family unit was
significantly associated with food insecurity, and that the larger
the family, the greater the risk of living in food insecurity [25].

Another study, which looked at school food-service disruptions
due to COVID-19 in Nigeria, found that these disruptions were
associated with an increase in the food insecurity index. Single
mothers and poorer households experienced relatively large dete-
riorations in food security due to disruption of school feeding serv-
ices. This reinforces the hypothesis that the interruption of school
food services during the pandemic compromises the food security
of students served by school food programs [26].
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The effects of the COVID-19 pandemic have had implications for
various sectors of the economy, with job losses, reduced wages,
and reduced income [27]. In our study, 66.5% of participants
reported a drop in income due to the pandemic, which was associ-
ated with greater chances of experiencing food insecurity.

A study that evaluated changes in the food-security situation in
Brazil during the recent financial and political crisis, before the
COVID-19 pandemic, identified a strong association between family
income and food insecurity, increasing the probability of food inse-
curity by six times among the poorest [24]. Evaluating food insecu-
rity among university students during the COVID-19 pandemic, a
North American study identified that students whose incomes were
affected by unemployment, work leave, and reduced work shifts
had significantly greater chances of experiencing food insecurity [6].

Additionally, studies indicate that households with lower
income and a greater number of people may not be able to buy
enough food regularly to meet their needs, or may be forced to buy
smaller quantities of food, aggravating the situation of food insecu-
rity [28,29]. In our study, 62.7% of the families had four to six indi-
viduals, and 55.3% of those families belonged to the lowest
socioeconomic classification (D/E).

In a scenario of high food prices, a reduction in income
decreases the purchasing power of families, especially low-income
families. According to data from the Broad National Consumer
Price Index, expenditure on food and beverages increased by 2.24%
in November 2020, mainly driven by the increase in meals eaten at
home, which showed an increase of 2.89%. Among foods, the larg-
est increases were seen in the prices of soybean oil, polished rice,
tomatoes, milk, and meat [30]. It is important to highlight that
these foods make up the basis of the Brazilian diet, and any price
variation can hinder low-income families from accessing healthy
foods that are adequate to their needs.

It is possible that the COVID-19 pandemic created socioeco-
nomic vulnerability for families that had already suffered from
the effects of the economic and political crisis in Brazil in recent
years. The scenario observed during the COVID-19 pandemic—a
decrease in economic activity in the country compared to previ-
ous years and an increase in unemployment and prices of basic
foods—configures the resurgence of food insecurity in Brazil in
the pandemic context.

In perspective of public policies, our results suggest that policy-
makers should expand social protection mechanisms, such as ade-
quate financial support for the most vulnerable families;
distribution of sufficient basic food baskets, containing healthy,
locally produced food purchased from small producers; and regu-
lation of large variations in the prices of foods that form the basis
of the population’s diet.

This study has several strengths. To our knowledge, it is one of
the first studies to assess the prevalence of food insecurity among
public-school students in Brazil during the COVID-19 pandemic.
The randomized and stratified sampling process is representative
of the population of students in public schools in the two cities
studied. The study uses the EBIA full version, an instrument vali-
dated for the Brazilian population and used in several national sur-
veys [13,14].

Potential limitations of the study, such as the use of telephone
interviews, may imply participation bias, since only people with an
active telephone line could participate. The analyses were per-
formed with data from students enrolled in public schools. Stu-
dents enrolled in private schools were not included in this
research; therefore, the results cannot be extrapolated to all stu-
dents in the municipalities. A study before the pandemic scenario,
carried out with adolescents living in Brazilian capitals, identified a
significantly higher proportion of students from public schools
living in household food insecurity (28.6%) compared to students
from private schools (13.8%) [31]. Although students from private
schools represent a smaller portion of students in basic education,
more studies need to be carried out to assess the food insecurity of
students in different contexts, especially in situations of health cri-
sis, such as the COVID-19 pandemic.

Conclusion

Financial access to food may be compromised in the face of the
health emergency caused by the COVID-19 pandemic in Brazil, and
the increase in infections and deaths caused by the novel coronavi-
rus strain in Brazil in 2021 imposes new restrictions on the move-
ment of people, further extending the time before the resumption
of face-to-face classes at schools in the country.

Therefore, we understand that the PNAE has a strategic role in
guaranteeing the human right to adequate food for public-school
students during and after the pandemic. The program is present in
all municipalities in Brazil, facilitating the rapid arrival of resources
to those in need. In addition to the distribution of basic food bas-
kets, other actions such as maintaining the purchase of fresh food
from small local producers (thus favoring their food security as
well) and increasing the value of resources transferred to states
and municipalities by the federal government in response to the
large increase in food prices can guarantee universal service to stu-
dents in different regions.
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de Alimentaç~ao Escolar: hist�orico. Available at: https://www.fnde.gov.br/
index.php/programas/pnae/pnae-sobre-o-programa/pnae-historico. Accessed
April 29, 2020.

[8] Lourenço AEP, Sperandio N, Pontes PV, Monteiro LS. School feeding and food
and nutrition security in the context of the Covid-19 pandemic in the northern
region of the state of Rio de Janeiro. Brazil. Food Ethics 2021;6:11.

[9] Brazilian Law No. 13,987 of April 7, 2020. Amends Law No. 11,947, of June 16,
2009, to authorize, on an exceptional basis, during the period of suspension of
classes due to an emergency situation or public calamity, the distribution of
foodstuffs acquired with fund. 2021

[10] World Bank. World development indicators: distribution of income or con-
sumption. Available at: http://wdi.worldbank.org/table/1.3#. Accessed March
21, 2021.

https://doi.org/10.1016/j.nut.2021.111448
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0002
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0002
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0002
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0003
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0003
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0003
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0003
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0003
https://www.paho.org/pt/covid19
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0005
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0005
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0005
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0006
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0006
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0006
https://www.fnde.gov.br/index.php/programas/pnae/pnae-sobre-o-programa/pnae-historico
https://www.fnde.gov.br/index.php/programas/pnae/pnae-sobre-o-programa/pnae-historico
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0008
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0008
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0008
http://refhub.elsevier.com/S0899-9007(21)00310-5/sbref0008
http://wdi.worldbank.org/table/1.3#


6 E.C. Rodrigues et al. / Nutrition 93 (2022) 111448
[11] Brazilian Institute of Geography and Statistics. IBGE Cidades 2021. Available at:
https://cidades.ibge.gov.br/brasil/mg/ouro-preto/panorama. Accessed April
29, 2020.

[12] Instituto Nacional de Estudos e Pesquisas Educacionais. Resultados e resumos.
Available at: http://portal.inep.gov.br/resultados-e-resumos. Accessed Febru-
ary 18, 2021.

[13] Brazilian Institute of Geography and Statistics. Pesquisa de orçamentos famili-
ares 2017-2018: an�alise da segurança alimentar no Brasil. Rio de Janeiro: Coor-
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conômica Brasil 2018. Available at: http://www.abep.org/criterioBr/
01_cceb_2018.pdf. Accessed February 14, 2020.

[18] Food and Agriculture Organization. The state of food and nutrition security in
Brazil: a multidimensional portrait—report 2014. Brasília: FAO; 2014. https://
www.mds.gov.br/webarquivos/publicacao/seguranca_alimentar/SANnoBRasil.
pdf. [Accessed 25 February 2020].

[19] Food and Agriculture Organization, International Fund for Agricultural Devel-
opment, United Nations Children’s Fund, World Food Programme, World
Health Organization. The state of food security and nutrition in the world
2020: transforming food systems for affordable healthy diets. Rome: Food and
Agriculture Organization of the United Nations; 2020.

[20] Food and Agriculture Organization. Policy brief: the Impact of COVID-19 on
food security and nutrition. Geneva: United Nations; 2020.
[21] World Food Programme. Global monitoring of school meals during COVID-19
school closures. Available at: https://cdn.wfp.org/2020/school-feeding-map/
index.html. Accessed June 24, 2021.

[22] Burke M, Cabili C, Berman D, Forrestal S, Gleason P. A randomized controlled
trial of three school meals and weekend food backpacks on food security in
Virginia. J Acad Nutr Diet 2021;121(1 suppl):S34–45.

[23] Santana ABC, Sarti FM. Assessment of the indicators of purchasing, availability,
and nutritional adequacy of the Brazilian basic food basket. Cien Saude Colet
2020;25:4001–12.
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