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Abstract

This study aims to analyze the association between social indicators and the
worsening of food insecurity in 2013 and 2018 in different regions of Bra-
zil. Data from the Brazilian National Household Sample Survey (2013)
and Brazilian Household Budgets Survey (2018) were analyzed, consid-
ering nationally representative samples of 110,750 and 57,920 households,
respectively. Food insecurity was assessed using the Brazilian Food Inse-
curity Scale by estimating the percentage changes in food insecurity levels
between 2013 and 2018, according to sociodemographic variables. The asso-
ciation between social indicators and food insecurity disaggregated by region
was estimated using multinomial logistic regression models. Although North
and Northeast regions had higher proportions of food insecurity, the Southeast
and Central-West regions had the highest increase in food insecurity in the
same periods. Income was the indicator with the highest association with food
insecurity both in 2013 and 2018. We also observed the association between
the presence of three or more residents aged under 18 in a household and a
higher risk of food insecurity in North and South regions. Food insecurity in-
creased unevenly among regions during the Brazilian economic crisis, which
reinforced regional inequality. Moreover, food insecurity was greater among
households with worse social and economic living conditions, contributing to
social inequality in the country. Thus, strengthening public policies to promote
food security and nutrition according to regional social inequities is necessary.
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Introduction

Since 2014, Latin America has one of the highest increases in the prevalence of moderate and severe
household food insecurity in the world, as 38.7% of its population lack regular access to sufficient
food for a healthy living due to the unavailability of food or resources to obtain it 1. This condition
results from social inequalities and poverty and violates the human right to adequate food and the
commitment to the regularity, quality, and quantity of food consumed 1.2.

Brazil was internationally recognized by the United Nations Development Programme (UNDP)
for investing in social policies aimed to promote food security and nutrition and fight against hunger
and extreme poverty. This recognition concerned the effect of investments to guarantee the human
right to adequate food and decrease social inequalities over the last decade 3. Both Brazilian National
Household Sample Surveys (PNAD) conducted from 2004 (34.9%) and 2013 (22.6%) by the Brazilian
Institute of Geography and Statistics (IBGE) 45 and the removal of Brazil from the Hunger Map of
the Food and Agriculture Organization of the United Nations (FAO) 46,7 showed this effect on the
reduction in food insecurity.

However, the 2018 Brazilian Household Budgets Survey (POF) 2 showed setbacks in these achieve-
ments due to the increase in individuals experiencing poverty and inequality. Brazil is the largest
country in Latin America and is divided into five large geographically, socially, culturally, and eco-
nomically different regions. These regions are important from social and geographic perspectives
and have socioeconomic differences. North and Northeast regions historically have the worst social,
income, and health indicators compared with other regions 289,10,

Hunger increased in 2018 due to the worsening of poverty and social inequality and such increase
was even higher in households in North (10.2%) and Northeast regions (7.1%) 2, which reinforces
the continuity of geographic inequalities in social determinants of health, as well as social inequality,
hunger, and poverty in the largest regions of Brazil.

Studies based on national surveys showed social indicators associated with food insecurity in
Brazil until 2013 89, reinforcing the use of the food insecurity indicator as a marker of inequalities in
the country 2.11. However, there are gaps in our understanding of the factors that could explain the
worsening of food insecurity and the reduction in food security among Brazilian households after
2013, as well as whether food insecurity occurred homogeneously among regions. Thus, this study
aims to analyze the association between social indicators and the worsening of food insecurity in 2013
and 2018 in different regions of Brazil.

Methods

This study was based on an analysis of data from two nationally representative surveys assessing
food insecurity in the Brazilian population. Both the PNAD 2013 5 and the POF 2017-2018 2 were
conducted by the IBGE.

The research design and sample selection of the two surveys were based on the master sample of
the Integrated System of Household Surveys, which is used in all IBGE surveys. This master sample
includes primary sampling units (PSUs), that is, census sectors, which allows comparability in trend
studies. The PNAD 2013 sample was obtained by sampling in three stages: municipality, census sec-
tor, and household. Municipality and census sector were selected with replacement and probability
proportional to the population obtained from the 2010 demographic census data. Households were
selected from each census sector. For POF 2017-2018, the sampling process included clusters in two
stages: the master sample and the households selected by simple random sampling without replace-
ment in each selected PSU 2. IBGE assessed 111,073 households in 2013. By excluding those that were
not permanent private households (n = 323; 0.3%), the final sample was 110,750 households (PNAD
2013). The POF 2017-2018 sample included 57,920 households.

Food insecurity was the outcome of this study and it was assessed using the Brazilian Food Insecuri-
ty Scale (EBIA). EBIA has been used in national surveys since PNAD 2004, as it is a psychometric scale
validated for and adapted to the Brazilian population 12. This scale includes yes/no questions about
the perception of individuals responsible for the food in their household regarding access to food in
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the previous 90 days. Individuals from households without residents under 18 years of age answer
eight questions and those living with children and/or adolescents under 18 years of age answer 14
questions. From the sum of affirmative answers, cut-off points are applied to classify households as
“food security” (score = 0), “mild food insecurity” (score = 1-5 for households with children/adoles-
cents and 1-3 for those with adults only), “moderate food insecurity” (score = 6-9 for households with
children/adolescents and 4-5 for those with adults only), or “severe food insecurity” (score = 10-14
for households with children/adolescents and 6-8 for those with adults only) 13.

Food security, that is, when a household has regular and permanent access to enough high-quality
food without compromising access to other essential needs, was a reference category. “Mild food
insecurity” includes households with concern or uncertainty about access to food in the future and
inadequate food quality resulting from strategies that aim not to compromise the amount of food.
“Moderate food insecurity” shows a quantitative reduction in food among adults and/or disruption
in eating patterns resulting from a lack of food. “Severe food insecurity” involves a quantitative reduc-
tion in food among children and a rupture in eating patterns resulting from the lack of food among all
residents, including children; in this case, hunger becomes an experience lived at home 2.

Based on food insecurity-related indicators established in the literature 891415, characteristics
that could explain the worsening of food security in Brazil were analyzed using the following covari-
ates: region (North, Northeast, South, Southeast, or Central-West), monthly per capita income (< 1, > 1
and < 2, or > 2 minimum wages) — considering the values in force in the reference period of each year:
USD 298.68 (BRL 678.00) in 2013 and USD 297.20 (BRL 954.00) in 2018 25 — number of residents
under 18 years of age (0, 1-2, or > 3), and area (urban or rural), besides variables related to the head
of the household: sex (man or woman), race/skin color (white, mixed-race/black) — individuals who
declared themselves indigenous or Asian were excluded due to low representation in the sample and
in Brazil (2%) — and schooling level (< 8 or > 9 years).

For descriptive analyses, proportions and 95% confidence intervals (95%CI) were estimated. A chi-
square test was performed to assess food insecurity levels and socioeconomic and demographic char-
acteristics among households in the five regions of Brazil, considering a significance level of p < 0.05
for differences. In this study, households with moderate and severe food insecurity were grouped
together because they represent greater severity and quantitative reduction in food among residents 1.
Multinomial logistic regression models were used to evaluate the association between study variables
and food insecurity and stratified for each region. The odds ratio (OR) calculator was used.

The adjusted regression model considered variables with p < 0.20 in the crude multinomial
analysis, which was performed using the chi-square test. Variables with p < 0.05 remained in the
final adjusted model 16. Probabilities were predicted for the food insecurity outcome according
to the monthly per capita income < 1 minimum wage after the final model was adjusted for each
region of Brazil in 2013 and 2018. The variance inflation factor (VIF) test was performed to evaluate
multicollinearity, which was discarded because in the models, VIF < 4 17. Analyses were performed
using the Stata 16.0 software (https://www.stata.com), considering the expansion procedures for
population surveys.

All IBGE data collection activities are under Law n. 5,534 of November 14, 1968, which states that
all information provided is confidential and used exclusively for statistical purposes. Researchers who
use secondary data available in the public domain do not need approval by the local Research Ethics
Committee, according to Resolution n. 510 of April 7, 2016, of the Brazilian National Research Ethics
Committee (CONEP). This research used IBGE data available in the public domain.

Results

In 2013, most households were in a food security situation (77.1%), with the highest prevalence in
Southeast (85.3%), South (84.9%), and Central-West regions (81.6%). However, the prevalence of food
insecurity levels increased in 2018 in all regions. Although North (mild food insecurity: 22% in 2013
and 32.1% in 2018; moderate/severe food insecurity: 14.7% in 2013 and 25.8% in 2018) and North-
east regions (mild food insecurity: 24% in 2013 and 29.9% in 2018; moderate/severe food insecurity:
14.6% in 2013 and 20.2% in 2018) had higher food insecurity levels in the two years, Southeast and
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Figure 1

Central-West regions had the highest increase in food insecurity in the same period (Southeast: mild
food insecurity: 2.2 times and moderate/severe food insecurity: 1.9 times; Central-West: mild food
insecurity: 1.8 times; moderate/severe food insecurity: 2.1 times). This increase was greater than in
the North (mild food insecurity: 1.5 times; moderate/severe food insecurity: 1.8 times) and Northeast
regions (mild food insecurity: 1.2 times; moderate/severe food insecurity: 1.4 times) (Figure 1).

The prevalence of households with monthly per capita income > 2 minimum wage increased from
2013 (24.4%; 95%CI: 23.9-25.0) to 2018 (51.8%; 95%CI: 51.0-52.6); however, only approximately half
of the population received > 2 minimum wage. The proportion of households without residents under
18 years of age increased from 2013 (47.9%; 95%CI: 47.4-48.3) to 2018 (51.6%; 95%CI: 50.9-52.3).
Most heads of households were mixed-race/black in the two studied years (53.0%; 95%CI: 52.5-53.5
in 2013 and 55.1%; 95%CI: 54.3-55.9 in 2018) (Table 1).

Monthly per capita income increased in all regions from 2013 to 2018. South (30.3% in 2013 and
63.8% in 2018), Southeast (30.5% in 2013 and 60.3% in 2018), and Central-West regions (28.5% in
2013 and 59.1% in 2018) had the highest increases in the prevalence of income > 2 minimum wage.
North and Northeast regions had the highest increases in the prevalence of households with per
capita income > 2 minimum wage (2.3 times and 2.7 times, respectively). In the North, Northeast,
South, and Southeast regions, the prevalence of women as heads of the household increased from

Evolution of the prevalence (%) of food security and mild and moderate/severe food insecurity in households. Brazilian National Household Sample Survey
(PNAD 2013) and Brazilian Household Budgets Survey (POF 2018).
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Table 1

Socioeconomic and demographic characteristics. Brazilian National Household Sample Survey (PNAD 2013) and Brazilian
Household Budgets Survey (POF 2018).

Characteristics PNAD 2013 POF 2018
% 95%Cl % 95%Cl

Region of Brazil

North 7.3 7.2-7.4 7.2 6.9-7.4

Northeast 26.2 26.0-26.5 26.9 26.4-27.5

South 15.3 15.1-15.5 15.5 15.0-16.0

Southeast 43.4 43.1-43.7 427 42.0-43.4

Central-West 7.7 7.6-7.9 7.8 7.3-8.1
Monthly per capita income (minimum wage *)

<1 49.2 48.6-49.7 20.8 20.3-21.4

>1land<2 26.4 26.0-26.8 27.4 26.8-28.0

>2 24.4 23.9-25.0 51.8 51.0-52.6
Number of residents < 18 years of age

0 47.9 47.4-48.3 51.6 50.9-52.3

1-2 42.9 42.6-43.3 41.2 40.5-41.9

>3 9.2 9.0-9.4 7.2 6.9-7.5
Area

Urban 85.7 85.0-86.4 86.4 85.9-86.9

Rural 14.3 13.6-15.0 13.6 13.1-14.1
Sex

Man 62.4 61.9-62.8 58.4 57.7-59.1

Woman 37.6 31.2-38.1 41.6 40.9-42.3
Race/Skin color

White 47.0 46.5-47.5 44.9 44.1-45.7

Mixed-race/Black 53.0 52.5-53.5 55.1 54.3-55.9
Schooling level (years)

<8 471 46.6-47.6 42.6 41.8-43.4

>9 52.9 52.4-53.4 57.4 56.6-58.2

95%Cl: 95% confidence interval.
* Minimum wage: 2013 - USD 298.68 (BRL 678.00); 2018 - USD 297.20 (BRL 954.00).

2013 to 2018; however, man’s responsibility was higher in all regions. The number of mixed-race/
black individuals increased in Northeast (73.5% in 2013 and 75.4% in 2018) and Central-West regions
(59.8% in 2013 and 63.8% in 2018). North Region had the highest prevalence of mixed-race/black
individuals (81.1%) (Table 2).

Considering the analyses of the final model (Table 3), North Region had a significantly increased
risk of moderate/severe food insecurity for households with > 3 residents under 18 years of age,
Northeast Region had a significantly increased risk of moderate/severe food insecurity for monthly
per capita income > 1 and < 2 minimum wage, and South Region had a significantly increased risk of
both mild food insecurity and moderate/severe food insecurity for households with > 3 children and/
or adolescents. Rural households in Central-West Region were directly associated with food security
in 2018 (Table 3).

From the final model adjusted for each region, we predicted probabilities of food insecurity. For
all regions, the predicted probability of food security for households with monthly per capita income
< 1 minimum wage was higher in 2013 than in 2018. For mild and moderate/severe food insecurity,
the probabilities of receiving < 1 minimum wage and experiencing food insecurity were higher in
2018 than in 2013. In North and Northeast regions, the lines were almost straight, which shows a
higher probability of food insecurity in both years compared with other regions (Figure 2).
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Table 2

Prevalence of household food insecurity and socioeconomic and demographic characteristics according to regions of Brazil. Brazilian National Household
Sample Survey (PNAD 2013) and Brazilian Household Budgets Survey (POF 2018).

Characte- North Northeast South Southeast Central-West
ristics PNAD 2013 POF 2018 PNAD 2013 POF 2018 PNAD 2013 POF 2018 PNAD 2013 POF 2018 PNAD 2013 POF 2018
% % % % % % % % % %
(95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
Food
insecurity *
Food 63.3 42.2 61.4 49.9 84.9 79.2 85.3 69.1 81.6 64.9
security (61.6-65.0) (40.0-44.3) (60.2-62.6) (48.7-51.0) (84.0-85.7) (77.8-80.6) (84.6-86.0) (67.6-70.5) (80.1-83.0) (62.6-67.2)
Mild 22.0 32.1 24.0 29.9 10.8 15.4 10.3 22.6 12.8 233
(20.7-23.3) (30.3-34.0) (23.1-24.9) (29.0-30.8) (10.1-11.5) (14.3-16.5) (9.8-10.8) (21.5-23.7) (11.8-13.9) (21.5-25.2)
Moderate/ 14.7 25.7 14.6 20.3 4.4 5.4 4.4 8.3 5.6 11.8
Severe (13.7-15.7)  (24.0-27.5) (13.9-15.3) (19.3-21.2)  (4.0-4.8) (4.7-6.2) (4.1-4.7) (7.7-9.1) (4.9-6.2)  (10.5-13.2)
Monthly
per capita
income
(minimum
wage **) *
<1 65.3 38.0 70.5 35.1 35.4 11.6 39.4 13.5 43.3 14.0
(64.1-66.5) (36.2-39.9) (69.6-71.4) (34.1-36.1) (34.1-36.6) (10.5-12.8) (38.6-40.3) (12.6-14.5) (41.8-44.8) (12.6-15.4)
>Tand<2 20.0 28.4 16.9 30.8 34.3 24.6 30.1 26.2 28.2 26.9
(19.1-20.8) (26.7-30.2) (16.3-17.5) (29.9-31.7) (33.4-35.2) (23.3-26.0) (29.4-30.8) (25.1-27.3) (27.2-29.2) (25.2-28.6)
>2 14.7 335 12.6 34.1 30.3 63.8 30.5 60.3 28.5 59.1
(13.8-15.7) (31.6-35.5) (11.9-13.3) (33.1-35.2) (29.2-31.5) (62.0-65.5) (29.5-31.5) (58.7-61.8) (27.0-30.0) (56.9-61.4)
Number of
residents
<18 years
of age *
0 36.3 35.6 41.8 46.8 51.7 55.2 52.0 56.0 48.7 51.9
(35.3-37.3) (33.9-37.4) (41.1-42.5) (45.8-47.7) (50.7-52.7) (53.6-56.7) (51.2-52.7) (54.6-57.4) (47.5-49.9) (49.4-54.3)
1-2 45.6 49.2 46.4 44.0 421 40.3 40.7 38.4 42.9 40.8
(44.7-46.5) (47.6-44.9) (45.7-47.0) (43.1-44.9) (41.3-43.0) (38.9-41.8) (40.1-41.3) (37.1-39.8) (41.9-44.0) (38.7-42.9)
>3 18.1 15.2 11.8 9.2 6.2 4.5 7.3 5.6 8.4 7.3
(17.3-18.9) (13.9-16.5) (11.3-12.3)  (8.7-9.8) (5.7-6.7) (4.0-5.1) (7.0-7.7) (5.0-6.2) (7.9-9.0) (6.5-8.3)
Area *
Urban 75.6 77.7 74.8 74.9 85.8 87.5 93.4 93.8 89.3 90.6
(73.4-77.6) (76.1-79.3) (73.2-76.4) (73.6-76.2) (83.7-87.7) (86.6-88.3) (92.3-94.2) (93.3-94.3) (87.6-90.8) (89.6-91.4)
Rural 24.4 22.3 25.2 25.1 14.2 12.5 6.6 6.2 10.7 9.4
(22.4-26.6) (20.7-23.9) (23.6-26.8) (23.8-26.4) (12.3-16.3) (11.7-13.4)  (5.8-7.6) (5.7-6.7) (9.2-12.4)  (8.6-10.4)
Sex *
Man 63.1 57.8 61.3 54.9 63.4 57.7 62.5 60.3 62.4 61.6
(62.1-64.2) (55.9-59.7) (60.5-62.1) (53.8-56.0) (62.4-64.4) (56.1-59.3) (61.7-63.3) (59.0-61.6) (61.2-63.6) (59.6-63.6)
Woman 36.9 42.2 38.7 45.1 36.6 42.3 37.5 39.7 37.6 38.4
(35.8-37.9) (40.3-44.1) (37.9-39.5) (44.0-46.2) (35.6-37.6) (40.7-43.9) (36.7-38.2) (38.4-41.0) (36.4-38.8) (36.3-40.4)
Race/Skin
color *
White 211 18.9 26.5 24.6 76.5 75.4 54.5 52.6 40.2 36.2
(20.2-22.0) (17.5-20.3) (25.8-27.3) (23.6-25.6) (75.3-77.7) (73.8-76.9) (53.6-55.4) (51.0-54.2) (38.9-41.5) (34.2-38.3)
Mixed- 78.9 81.1 73.5 75.4 23.5 24.6 45.5 47.4 59.8 63.8
race/Black  (78.0-79.8) (79.7-82.5) (72.7-74.2) (74.4-76.4) (22.3-24.7) (23.1-26.2) (44.6-46.4) (45.8-49.0) (58.5-61.1) (61.7-65.8)

(continues)
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Table 2 (continued)

Characte- North Northeast South Southeast Central-West
ristics PNAD 2013 POF 2018 PNAD 2013 POF 2018 PNAD 2013 POF 2018 PNAD 2013 POF 2018 PNAD 2013 POF 2018
% % % % % % % % % %

(95%Cl)  (95%CI)  (95%Cl)  (95%CI)  (95%Cl)  (95%CI)  (95%CI)  (95%Cl)  (95%Cl) (95%CI)

Schooling
level (years) *
<8 51.3 449 58.5 53.9 44.6 39.7 41.0 36.5 43.5 40.4
(50.1-52.5) (42.9-46.9) (57.4-59.5) (52.8-55.0) (43.4-45.8) (38.1-41.3) (40.1-41.8) (35.2-38.0) (42.2-44.8) (38.0-42.9)
>9 48.7 55.1 41.5 46.1 55.4 60.3 59.0 63.5 56.5 59.6

(47.5-49.9) (53.1-57.1) (40.5-42.6) (45.0-47.2) (54.2-56.6) (58.7-61.8) (58.2-59.9) (62.0-64.8) (55.2-57.8) (57.1-62.0)

95%Cl: 95% confidence interval.
*p <0.05 (Pearson chi-square test);
** Minimum wage: 2013 - USD 298.68 (BRL 678.00); 2018 - USD 297.20 (BRL 954.00).

Table 3

Odds ratio (OR) and 95% confidence intervals (95%Cl) adjusted for regions of Brazil by socioeconomic and demographic variables according to levels of
food insecurity. Brazilian National Household Sample Survey (PNAD 2013) and Brazilian Household Budgets Survey (POF 2018).

Characteristics Mild food insecurity Moderate/Severe food insecurity
PNAD 2013 POF 2018 PNAD 2013 POF 2018

Adjusted OR * (95%Cl)  Adjusted OR * (95%Cl)  Adjusted OR * (95%Cl)  Adjusted OR * (95%Cl)

North
Monthly per capita income
(minimum wage **)

<1 2.5(2.1-3.0) *** 2.0 (1.6-2.5) *** 4.3 (3.3-5.6) *** 4.1 (3.2-5.3) ***

>1and<2 1.4 (1.2-1.8) *** 1.4 (1.2-1.8) *** 1.3(0.9-1.8) 2.0(1.6-2.6) ***

>2 1.0 1.0 1.0 1.0
Number of residents < 18 years
of age

0 1.0 1.0 1.0 1.0

1-2 1.7 (1.5-1.9) *** 2.1 (1.8-2.5) *** 0.9 (0.8-0.9) *** 1.1(0.9-1.4)

>3 2.3(2.1-2.7) *** 3.0 (2.2-4.0) *** 1.9(1.6-2.2) *** 3.3(2.5-4.2) ***
Area

Urban 1.0 1.0 1.0 1.0

Rural 1.0(0.8-1.2) 2.1(0.7-1.2) 1.0 (0.8-1.3) 1.1(0.8-1.4)
Sex

Man 1.0 1.0 1.0 1.0

Woman 1.2(1.1-1.3) *** - 1.5(1.3-1.7) *** -
Race/Skin color

White 1.0 1.0 1.0 1.0

Mixed-race/Black 1.2 (1.1-1.4) *** 1.2(1.0-1.6) 1.6 (1.4-1.8) *** 1.4 (1.1-1.8) ***

Schooling level (years)

<8
>9

1.2(1.1-1.4) ***
1.0

1.3(1.1-1.7) ***
1.0

2.1(1.8-2.4) ***
1.0

1.8(1.5-2.2) ***
1.0

(continues)
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Table 3 (continued)

Characteristics Mild food insecurity Moderate/Severe food insecurity
PNAD 2013 POF 2018 PNAD 2013 POF 2018

Adjusted OR * (95%Cl) Adjusted OR * (95%Cl) Adjusted OR * (95%Cl) Adjusted OR * (95%Cl)

Northeast
Monthly per capita income
(minimum wage **)
<1
>Tand<2
>2
Number of residents < 18 years
of age
0
1-2
>3
Area
Urban
Rural
Sex
Man
Woman
Race/Skin color
White
Mixed-race/Black
Schooling level (years)
<8
>9
South
Monthly per capita income
(minimum wage **)
<1
>1land <2
>2
Number of residents < 18 years
of age
0
1-2
>3
Area
Urban
Rural
Sex
Man
Woman
Race/Skin color
White
Mixed-race/Black
Schooling level (years)
<8
>9

2.7 (2.3-3.0) ***
1.5(1.3-1.8) ***
1.0

1.0
2.0 (1.9-2.2) ***
2.9 (2.6-3.2) ***

1.0
1.4 (1.3-1.6) ***

1.0
1.1 (1.0-1.4) ***

1.0
1.3(1.2-1.4) ***

1.3 (1.2-1.4) ***
1.0

3.2(2.7-3.8) ***
1.7 (1.4-2.1) ***
1.0

1.0
1.6 (1.4-1.8) ***
2.2(1.8-2.7) ***

1.0

1.0
1.6 (1.5-1.8) ***

1.0
1.7 (1.5-1.9) ***

1.6 (1.4-1.8) ***
1.0

2.3(2.1-2.7) ***
1.6 (1.4-1.8) ***
1.0

1.0
1.9 (1.7-2.1) ***
2.5(2.1-3.0) ***

1.0
1.0(0.9-1.2)

1.0
1.2/(1.1-1.4) ***

1.0
1.2(1.1-1.3) ***

1.3 (1.2-1.4) *+*
1.0

2.6 (2.0-3.4) ***
1.9 (1.6-2.3) ***
1.0

1.0
2.0(1.7-2.5) ***
4.7 (3.4-6.6) ***

1.0

1.0
1.7 (1.4-2.0) ***

1.0
1.7 (1.4-2.0) ***

1.4 (1.2-1.7) ***
1.0

4.6 (3.8-5.5) ***
1.4(1.1-1.8) ***
1.0

1.0
0.8 (0.8-0.9) ***
2.0 (1.7-2.2) ***

1.0
1.4 (1.3-1.6) ***

1.0
1.4 (1.3-1.5) ***

1.0
1.7 (1.6-1.9) ***

2.3(2.1-2.5) *¥*
1.0

7.2 (5.2-9.9) ***
1.9 (1.3-2.7) ***
1.0

1.0
0.6 (0.5-0.7) ***
1.1 (0.8-1.4)

1.0

1.0
1.8 (1.5-2.1) ***

1.0
2.1(1.8-2.5) ***

2.0 (1.7-2.4) ***
1.0

5.2 (4.5-6.0) ***
2.3(2.0-2.6) ***
1.0

1.0
1.0 (0.9-1.1)
2.2 (1.8-2.6) ***

1.0
1.1(0.9-1.3)

1.0
1.5(1.3-1.6) ***

1.0
1.5(1.3-1.7) ***

1.9 (1.7-2.1) ***
1.0

4.7 (3.2-6.8) ***
2.2(1.7-3.0) #**
1.0

1.0
0.8 (0.6-1.1)
2.8 (1.8-4.4) ***

1.0

1.0
2.1 (1.6-2.7) ***

1.0
2.0 (1.5-2.7) ***

1.5(1.1-2.0) ***
1.0

(continues)
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Table 3 (continued)
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Characteristics

Mild food insecurity

PNAD 2013

Adjusted OR * (95%Cl)

POF 2018

Adjusted OR * (95%Cl)

Moderate/Severe food insecurity

PNAD 2013

Adjusted OR * (95%(Cl)

POF 2018

Adjusted OR * (95%Cl)

Southeast
Monthly per capita income
(minimum wage **)
<1
>Tand<2
>2
Number of residents < 18 years
of age
0
1-2
>3
Area
Urban
Rural
Sex
Man
Woman
Race/Skin color
White
Mixed-race/Black
Schooling level (years)
<8
>9
Central-West
Monthly per capita income
(minimum wage **)
<1
>1land<?2
>2
Number of residents < 18 years
of age
0
1-2
>3
Area
Urban
Rural
Sex
Man
Woman
Race/Skin color
White
Mixed-race/Black
Schooling level (years)
<8
>9

3.3(2.9-3.8) ***
1.7 (1.5-1.9) ***
1.0

1.0
1.5 (1.4-1.7) ***
2.1 (1.9-2.4) ***

1.0
0.8 (0.7-0.9) ***

1.0
1.3(1.2-1.4) ***

1.0
1.4 (1.3-1.6) ***

1.3 (1.2-1.4) *+*
1.0

3.3 (2.6-4.2) *¥**
2.0 (1.6-2.5) ***
1.0

1.0
1.6 (1.4-1.8) ***
2.5(2.0-3.1) ***

1.0

1.0
1.2 (1.1-1.4) ***

1.0
1.2 (1.1-1.4) ***

1.5(1.3-1.7) ***
1.0

2.6 (2.1-3.1) ***
1.8 (1.6-2.1) ***
1.0

1.0
1.7 (1.5-2.0) ***
2.7 (2.1-3.4) ***

1.0
0.9 (0.7-1.0)

1.0
1.3(1.1-1.4) ***

1.0
1.6 (1.4-1.8) ***

1.2 (1.1-1.4) *+*
1.0

2.9 (2.3-3.6) ***
1.9 (1.5-2.3) ***
1.0

1.0
1.8(1.5-2.1) ***
2.2(1.6-2.9) ***

1.0
0.8 (0.6-0.9) ***

1.0
1.3(1.1-1.6) ***

1.0
1.2(0.9-1.4)

1.4(1.2-1.7) ***
1.0

6.7 (5.3-8.3) ***
1.8 (1.4-2.3) ***
1.0

1.0
0.7 (0.6-0.8) ***
1.3 (1.1-1.6) ***

1.0
0.8 (0.6-1.0)

1.0
1.6 (1.4-1.8) ***

1.0
1.8 (1.6-2.0) ***

1.8 (1.6-2.1) ***
1.0

7.0 (4.9-10.2) ***
1.8 (1.3-2.5) **+*
1.0

1.0
0.5 (0.4-0.6) ***
0.9 (0.7-1.2)

1.0

1.0
1.5(1.2-1.7) ***

1.0
2.0 (1.6-2.4) ***

2.1(1.7-2.6) ***
1.0

5.9 (4.6-7.4) ***
2.5(2.1-3.1) ***
1.0

1.0
0.8 (0.6-0.9) ***
1.6 (1.2-2.2) ***

1.0
0.8 (0.6-1.1)

1.0
1.7 (1.4-2.0) ***

1.0
1.9 (1.6-2.2) ***

1.5 (1.2-1.8) ***
1.0

5.2 (3.9-7.0) ***
2.3(1.8-3.0) ¥**
1.0

1.0
0.6 (0.5-0.8) ***
1.2(0.7-2.0)

1.0
0.6 (0.4-0.7) ***

1.0
1.5(1.2-1.8) ***

1.0
1.9 (1.4-2.5) ***

2.5(2.0-3.3) ***
1.0

* Multinomial logistic regression with all adjustment variables: monthly per capita income, number of residents < 18 years of age, area, sex, race/skin
color, and schooling level for all regions of Brazil, except area for South and Central-West regions in 2013 and sex for North and South regions in 2018
(p>0.20);

** Minimum wage: 2013 - USD 298.68 (BRL 678.00); 2018 - USD 297.20 (BRL 954.00);

**% p < 0,05,
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Figure 2

Distribution of predicted probabilities for food security and food insecurity according to monthly per capita income < 1 minimum wage * in each region
of Brazil. Brazilian National Household Sample Survey (PNAD 2013) and Brazilian Household Budgets Survey (POF 2018).
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Note: probabilities estimated by multinomial logistic regression models for each region.
* Minimum wage: 2013 - USD 298.68 (BRL 678.00); 2018 - USD 297.20 (BRL 954.00).

Discussion

Results showed that food insecurity increased in Brazil from 2013 to 2018. Food insecurity worsened
in different proportions among regions and the associations between social indicators and moder-
ate/severe food insecurity pointed to regional and social inequalities. International comparisons with
other measurement scales show that the prevalence of food insecurity in Brazil from 2017 to 2018
was lower than in Mexico from 2018 to 2019 18 and higher than in Canada from 2017 to 2018 19.

Our findings can be analyzed in the light of the permanence of growing inequality in several
countries, especially the emerging ones 20. Among them, Brazil continues to have one of the worst
levels of social inequality 21.

Inequality can be expressed in social dimensions, such as sex, race/skin color, geographic location,
and income 21. Income is one of the most expressive food insecurity factors 8. Since the 2000s, wage
inequality has been decreasing in Brazil and millions of individuals have left poverty, mostly due to
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government programs, such as increased minimum wage and cash transfers as the Brazilian Income
Transfer Program (PBF) 20.

However, the political and economic crisis that started in 2015 changed the economic scenario
and resulted in reduced purchasing power and increased unemployment and food prices due to
inflation, which influenced food security in Brazilian households 15 and consequently increased
hunger 710,15, The assessment of food insecurity shows a violation of the basic right to food and,
therefore, is a proxy measure of social inequality.

In this study, household income was the variable with the highest risk of food insecurity, with dif-
ferent results among regions. Although South, Southeast, and Central-West regions had the highest
increases in monthly per capita income, there were also regions where low-income households were
at high risk of moderate/severe food insecurity in 2018. Low-income households were more suscep-
tible to moderate/severe food insecurity, which shows the existing inequality among more developed
regions and reinforces that income is an important marker of inequality.

North and Northeast regions had the highest prevalence of food insecurity probably because they
have the lowest income distribution and the highest concentrations of families living in poverty and
extreme poverty 22, which reinforces the importance of cash transfers in the budgetary composition
of households, especially when in poverty.

Palmeira et al. 23 studied the effect of government programs on overcoming food insecurity in a
municipality in Northeast Region and found that policies aimed at health protection, food security,
poverty reduction, and rural development were associated with maintaining food security over time
and overcoming food insecurity. However, from 2013 to 2018, this region was affect by budget cuts in
social policy investments due to the crisis 7.2425, which strengthened income and regional inequalities.

A TBGE survey present data that reinforce this debate on regional inequality 26. Based on the Watts
index, which is sensitive to inequality and poverty concentration, this survey shows that Northeast
Region represents almost half of national poverty (47.9%), followed by North Region (26.1%). These
two regions had the highest percentages of poverty, however, the situation of Northeast Region
regarding inequality and poverty concentration is worse probably because its states have a higher
population density compared with the Northern Region, besides long periods of drought.

Low-income families can apply for benefits from Federal Government cash transfer programs,
such as the PBF. This program considered monthly per capita income and family composition (num-
ber of residents under 18 years of age). Until November 2021, it transferred funds to families in
poverty or extreme poverty. Studies show the strong relationship between the PBF and reduced food
insecurity, which is important to reduce social inequalities and increase access to food 27. Northeast
Brazil had a high rate of poverty and a higher proportion of families benefiting from the PBF 23.

However, the reduction in the budget of the PBF and other social programs promoting food secu-
rity and nutrition, as well as reduced household income and increased unemployment, affected the
increase in food insecurity in Brazil 25. Middle-class families in Northeast Region were at increased
risk of moderate/severe food insecurity from 2013 to 2018, showing the effect of the economic crisis
on this region, including budget cuts to these programs and increased food prices. Moreover, moder-
ate/severe food insecurity among households with income < 1 minimum wage had a high OR. These
data corroborate the expansion and worsening of social inequalities in Brazil, especially among the
most vulnerable population.

The period analyzed in this study presented important economic changes, which affected house-
hold income and consumption, besides increasing food prices 25. Santana & Sarti 28 evaluated the
evolution of the cost of basic food baskets and its relationship with minimum wage in a municipal-
ity in Southeast Region. According to the authors 28, the price of items included in basic food bas-
kets increased from 1959 to 2018 and the minimum wage was insufficient to purchase them. This
increased price, besides unemployment, worsened food insecurity in Brazilian households, especially
those with lower income. These factors may have contributed to worsen food insecurity in the stud-
ied periods. Moreover, basic food baskets include foods such as meat, milk, beans, rice, flour, coffee,
sugar, and oil, which offers an extended energy supply, but a low supply of in natura foods, such as
fruits and vegetables.

Cad. Saude Publica 2022; 38(12):e00083822
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The discontinuation of public policies may also have affected large households. In 2018, differ-
ently from 2013, households with three or more residents under 18 years of age were at higher risk
of moderate/severe food insecurity in North Region and mild and moderate/severe food insecurity
in South Region, which reinforces the consequences of the economic crisis. Studies analyzed the
relationship between severity food insecurity, poverty, and well-being in households with children
and adolescents 229,30,

Pereira et al. 31 analyzed food insecurity in households with children and/or adolescents under 15
years of age using nationally representative data in 147 countries and four territories from a 2014-
2015 survey and observed a high prevalence of moderate/severe food insecurity (41%). According
to the authors 31, households with children and adolescents have structural features that make them
more vulnerable to experience food insecurity, such as heads of household with lower education,
lower per capita income, and more residents in the household.

The discontinuation of public social policies in Brazil, such as budget cuts for investments in rural
development programs, technical assistance, and the strengthening of family farming, also affected
rural regions 32. Almeida et al. 33 assessed food insecurity in rural families and found that food secu-
rity may occur because these families produce food for their own consumption and when production
exceeds, it can be sold, which would generate income and minimize food insecurity. Although other
studies 9:33 showed lower food insecurity in rural areas, in this study, we found a direct relationship
between living in rural areas and food security only in Central-West Region.

This study also found that in South, Southeast, and Central-West regions, despite families with
higher wages and food security, woman’s responsibility at home was associated with risk of food
insecurity. This finding may contribute to the debate on gender inequality among more devel-
oped regions. Moreover, in both studied years, households with mixed-race/black individuals were
directly associated with food insecurity, which corroborates previous studies 34.3536,37 and shows that
although more than half of the Brazilian population is mixed-race/black 2, social policies to advance
racial equity and eradicate structural injustices that have historically relegated this population to the
margins of society still have much to develop.

Our findings showed the reduction of food security in Brazilian households before the COVID-19
pandemic. This health crisis, besides the already existing political, economic, and social crises, wors-
ened access to adequate food on a regular and a permanent basis. The Brazilian Research Network
on Food and Nutrition Sovereignty and Security (Rede PENSSAN) conducted two surveys on food
insecurity in the context of the COVID-19 pandemic in Brazil, in 2020 and from 2021 to 2022 11,38,
Data showed that the prevalence of residents in a severe food insecurity situation, who faced food
deprivation and hunger, increased from 9% in 2020 to 15.5% in the 2021-2022 period.

This study had limitations. Although it was not longitudinal, IBGE used a common and repre-
sentative sample in both surveys, which allowed the comparison of findings between the two years,
updating the literature on food security and food insecurity trends in Brazil. Our findings enables
the understanding of the association between social indicators and the worsening of food insecurity,
poverty, and hunger in the five regions of Brazil in two different economic scenarios. Moreover, it
reinforces the debate on socioeconomic inequality in the country and the importance of policies to
promote food security and nutrition, especially in the current context of discontinued social policies.

Conclusion

The analysis of food security/food insecurity data from two Brazilian surveys showed that from 2013
to 2018, the prevalence of food insecurity significantly increased. This increase occurred unevenly
among regions, since North and Northeast, which have greater social, economic, and demographic
vulnerability, had higher food insecurity, especially at moderate/severe levels. However, food insecu-
rity also increased in South, Southeast, and Central-West, the most developed regions of the country.
We observed a different risk pattern for food insecurity among households with residents under 18
years of age depending on household density, especially in the South and Northeast regions, which
provides further evidence for the debate on income and social and regional inequality in Brazil.
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These findings reinforce the effect of the economic crisis on the income of Brazilian households
and the reduction in the budget of public policies to promote food security and nutrition, thus con-
tributing to the debate on the increase in food insecurity in Brazil. Therefore, food insecurity and
hunger in the population should continue to be monitored, especially considering the current politi-

cal and social context.
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Resumo

Este artigo tem como objetivo analisar a asso-
ciacao entre indicadores sociais e 0 agravamento
da inseguranca alimentar entre 2013 ¢ 2018 em
diferentes regioes do Brasil. Foram analisados
dados da Pesquisa Nacional por Amostra de
Domicilios (2013) e da Pesquisa de Orcamen-
tos Familiares (2018). Foram investigadas amos-
tras nacionalmente representativas de 110.750 e
57.920 domicilios, respectivamente. A inseguranca
alimentar foi avaliada pela Escala Brasileira de
Inseguranca Alimentar, estimando as variacoes
percentuais nos niveis de inseguranca alimentar
entre dois periodos (2013 e 2018), segundo varid-
veis sociodemogrificas. A associagdo entre indica-
dores sociais e inseguranca alimentar desagregada
por regido foi estimada através de modelos de re-
gressdo logistica multinomial. Apesar de o Norte e
o0 Nordeste terem as maiores proporcoes de insegu-
ranga alimentar, o Sudeste e o Centro-oeste foram
as regides com maior aumento da inseguranca ali-
mentar durante os mesmos periodos. A renda foi o
indicador com maior associacdo com inseguranca
alimentar, tanto nas pesquisas de 2013 quanto em
2018. Observou-se também a associacdo da presen-
ca de trés ou mais moradores menores de 18 anos
com maior risco de inseguranga alimentar no
Norte e no Sul. O aumento da inseguranca ali-
mentar durante a crise econdmica brasileira ocor-
reu de forma desigual entre as regides, além de ter
sido maior entre as familias com piores condicoes
de vida econémica e social, o que reforcou a desi-
gualdade regional, contribuindo para a desigual-
dade social no pais. Reforca-se a necessidade de
fortalecer politicas puiblicas de promocao da segu-
ranca alimentar e nutricional, de acordo com as
iniquidades sociais regionais.

Inseguranca Alimentar; Indicadores Sociais;
Inequidade Social; Pobreza; Inquéritos
Epidemioldgicos
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Resumen

Este articulo tiene como objetivo analizar la aso-
ciacion de los indicadores sociales con el empeora-
miento de la inseguridad alimentaria entre 2013y
2018 en diferentes regiones de Brasil. Se analiza-
ron datos de corte transversal de la Encuesta Na-
cional por Muestra de Domicilios (2013) y de
la Encuesta de Presupuestos Familiares (2018).
Se investigaron muestras representativas a nivel
nacional de 110.750y 57.920 hogares, respecti-
vamente. La inseguridad alimentaria se evalué
mediante la Escala Brasilena de Inseguridad
Alimentaria, estimando los cambios porcentuales
en los niveles de inseguridad alimentaria entre dos
periodos (2013 y 2018), segiin las variables socio-
demogrdficas. La asociacion de los indicadores so-
ciales con la inseguridad alimentaria desagregada
por regiones se estimé mediante modelos de regre-
sion logistica multinomial. A pesar de que el Norte
y el Nordeste tenian las proporciones mds altas de
inseguridad alimentaria, el Sudeste y el Centro-
oeste fueron las regiones con el mayor aumento de
la inseguridad alimentaria en los mismos periodos.
Los ingresos fueron el indicador con mayor aso-
ciacion con la inseguridad alimentaria, tanto en
las encuestas de 2013 como en las de 2018. Tam-
bién se observd la asociacion de la presencia de tres
0 mds residentes menores de 18 afios con el mayor
riesgo de inseguridad alimentaria en el Norte y en
el Sur. El aumento de la inseguridad alimentaria
durante la crisis econdmica brasilefia se produjo
de forma desigual entre las regiones y reforzé la
desigualdad regional, ademds de haber sido mayor
entre las familias con peores condiciones de vida
social y economica, contribuyendo a la desigual-
dad social en el pais. Se refuerza la necesidad de
fortalecer las politicas publicas para promover la
seguridad alimentaria y la nutricion, segun las
iniquidades sociales regionales.

Inseguridad Alimentaria; Indicadores
Sociales; Inequidad Social; Pobreza; Encuestas
Epidemioldgicas
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