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Abstract This paper analyzes food insecurity
(FI) in urban and rural areas of the Northeast
region of Brazil associated with certain social
determinants and access to governmental bene-
fits/programs. Data about FI from the National
Household Budget Survey (2017-2018) were an-
alyzed, including socio-economic variables and
access to government benefits/programs of supple-
mental income (Bolsa Familia, Ongoing transfer
benefits, Food voucher and Food basket). Multi-
nomial logistic regression models were performed
to assess the relationship between FI and access to
government programs/benefits. Half of the fami-
lies in the Northeast were classified as being subject
to FI, the prevalence and severity being higher in
rural households. The composition of the family,
with at least one retired individual, significantly
reduced the probability of being FI at all levels of
severity. Access to the Food basket (in cash) bene-
fit and Bolsa Familia was associated with being a
factor of protection against severe FI in rural ar-
eas, while in urban areas the food voucher benefit
was the main factor of protection. Income transfer
programs and access to social benefits contribute
to combatting FI, highlighting the importance of
maintaining and scaling-up these initiatives for
vulnerable populations.
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Introduction

Food and nutrition security (FNS) has been de-
fined as the “realization of everyone’s right to
regular and ongoing access to quality food in suf-
ficient quantities, without compromising access
to other essential needs, being based on eating
practices that promote health and respect cultur-
al diversity and that are environmentally, cultur-
ally, economically and socially sustainable” . In
Brazil, access to adequate and healthy food is a
constitutional right, and it is the duty of the state
to develop intersectoral public policies to ensure
the FNS of the population. Food insecurity (FI),
a measure that is connected with FNS in popula-
tion studies, expresses the uncertainty or lack of
access to sufficient and quality food in a popula-
tion. It remains one the most pressing social and
public health problems to be faced in Brazil and
the world*>.

Eradicating hunger and malnutrition in all
its forms is one of the objectives outlined by the
Food and Agriculture Organization of the United
Nations (FAO) in the 2030 Agenda for Sustain-
able Development®. Through the application of
FI perception scales in the last three reports on
the state of FI in the world, the FAO has warned
countries about the risk of hunger returning and
it attributed the persistence of FI rates to such
factors as socioeconomic conditions, economic
slumps, and adverse weather events””. In abso-
lute numbers, 2 billion people were affected by FI
worldwide in 2019, 205 million of which in Latin
America and the Caribbean®. After the outbreak
of the COVID-19 pandemic, the FAO estimated
an increase of between 83 and 132 million people
who will experience FI as a direct result of the
pandemic'’.

In Brazil, national studies documented a de-
cade of reductions in FI levels across the country,
between 2003 and 20143, but they also pointed
to the risks of increasing FI in the country as a
result of the dismantling of FNS and social poli-
cies, added to the political and economic crises in
the last five years'#". In the context of the current
health crisis, data from the National Survey that
evaluated the effects of the COVID-19 pandemic
on FI in Brazil showed that more than 50% of
Brazilians were classified at some level of FI, and
19.1 million were experiencing hunger, with the
prevalence of FI being higher in the Northeast re-
gion and more severe among rural, low-income
families for who the reference person is a female,
black or colored, or low-schooled person'®.

This scenario marking the return of hunger

and FI in Brazil raised the importance of studies
on the subject focused on contributing to mon-
itoring the levels of FI in Brazil, with emphasis
on the socially vulnerable population. There is
also a need for studies that explore the associa-
tion between FI and access to government ben-
efits and programs in order to contribute to the
development of strategies to combat hunger and
FI. Given the above, the objectives of this study
were to analyze socioeconomic and demographic
factors associated with FI in urban and rural ar-
eas of the Northeast region of Brazil and estimate
the association of FI with access to benefits and/
or government programs in cash, based on data
from the 2017-2018 Family Budget Survey of the
Brazilian Institute of Geography and Statistics
(POF 2017-2018, IBGE).

Method
Type of study and sampling

Data was analyzed from the POF 2017-2018,
conducted by the Brazilian Institute of Geogra-
phy and Statistics (IBGE) between July 2017 and
July 2018. The POF 2017-2018 adopts a cluster
sampling plan in two stages with geographical
(Brazilian regions and urban/rural situation)
and statistical stratifications (household income
variable according to the 2010 demographic
census) of the so-called primary sampling units
corresponding to the census sectors of the 2010
Demographic Census. This sample was struc-
tured in order to enable the analysis of results
by Brazilian region (North, Northeast, Midwest,
Southeast, South) and by urban and rural situa-
tion. Data were collected at home by trained in-
terviewers and there was strict data quality con-
trol"”. More information about the sample and
data collection is available on the IBGE website'.
For this study, we used 19,150 primary sampling
units located in the Northeast region of Brazil,
which reach a population size of 17,848,855
households in the expanded format.

Food insecurity

The outcome of interest in this study was FI
as measured by the Brazilian Food Insecurity
Scale (Escala Brasileira de Inseguranga Alimentar,
EBIA). EBIA is a scale adapted from the Ameri-
can instrument Household Food Security Survey
Module, which has been validated in popula-
tion-based studies in Brazil since 2003". The the-



oretical framework of this instrument considers
food deprivation as a progressive phenomenon
experienced at the household level, and in the
most severe cases, at the individual level. EBIA
evaluates access to food in dimensions that in-
clude fear of suffering from food deprivation,
reduced quality and/or quantity of food accessed
by the family, and hunger®.

The POF 2017-2018" used the updated ver-
sion of EBIA containing 14 dichotomous items
(yes/no) that evaluate the deprivation of the fam-
ily’s nutrition in the last three months; of these,
seven items are exclusive to families with at least
one resident aged up to 18 years in the house-
hold. Based on the sum of affirmative answers
of the EBIA, the FI classification of the families
is estimated according to levels of FI severity,
namely: (i) food security (FS) when the questions
of the scale are answered negatively, which char-
acterizes that there was no fear or worry among
family members of suffering food deprivation in
the three months preceding the survey; (ii) mild
FI — concern of suffering food deprivation in the
near future; (iii) moderate FI — when there is a
restriction in the quality of food; and (iv) severe
FI — when hunger was experienced among the
adults and/or children of the household?'.

Variables related to social inequalities for FI

According to the availability of information
in the microdata of the POF 2017-2018, 12 ex-
posure variables were selected, including four
government programs and/or benefits: (1) Bolsa
Familia (conditional income transfer program
aimed at low income families below the pover-
ty line)?; (2) Beneficio de Prestagio Continuada
(BPC) (a social benefit in the amount of one
minimum wage for people with disabilities who
have a long-term physical, mental, intellectual
or sensory impediment or for the elderly over
65 years; in both cases, the family income must
be less than 1/4 of the minimum wage)?; (3)
Cartdo Alimentagdo (aid, voucher or cash ben-
efit for food purchase, usually linked to formal
work); and (4) Cesta de Alimentos (cash benefit).
This information was taken from the individu-
al income module of the POF 2017-2018, in the
section on income transfer programs, pensions,
retirements, aid and other income, and it refers
to access in the last 12 months.

Co-variables related to inequalities for FI
were identified to characterize the households,
namely: gender, race/color and schooling level
of the head of household, number of residents of

the household, monthly family income per capi-
ta, presence of retirees in the household, the situ-
ation of the household - own home, paying rent,
assigned or another situation, and daily access to
water®.

Data analysis

Descriptive analyses were carried out for
the FI situation and other population exposure
variables in subsamples of households located
in the urban and rural areas of the Northeast re-
gion. Pearson’s chi-square tests were applied to
explore the association of FI and the explanato-
ry variables of interest in the group of families
living in the urban and rural areas. All variables
associated with FI with a significance level up to
20% (p-value up to 0.20) were selected for the
multivariate model.

The analyses considered the prevalence ratio
as an estimator since the outcome under study -
FI of the household — was categorized into three
levels (FS [reference outcome] and four levels of
FI — mild, moderate and severe FI). Regression
models were performed separately for the urban
and rural areas, including the selected socioeco-
nomic and demographic variables. To verify the
association of access to government benefits/pro-
grams with FI, multinomial logistic regression
models were developed separately for each bene-
fit/program, with adjustments for socioeconom-
ic and demographic variables. The interaction
between the monthly family income per capita
and access to government benefit/program vari-
ables was also investigated. As a result, an inter-
action term was included in the models applied
to the Bolsa Familia and BPC programs. For the
Cartdo Alimentagao and Cesta de Alimentos bene-
fits, the adjustment was made with the inclusion
of the variable income in the model, without the
interaction term. All specified models were tested
for collinearity.

The analyses were developed in the Stata-IC
software, version 15.0*. In all analyses, the survey
module was used for the expanded sample, and
confidence intervals (CI) of 95%, with a signif-
icance level of 5%, were considered to check the
statistical association between the variables.

According to Resolution No. 466 of Decem-
ber 12, 2012, of the National Research Ethics
Commission (Comissdo Nacional de Etica em
Pesquisa, CONEP), studies that use publicly
available secondary data that do not identify the
participants of the research, which is the case of
the database used in this study, do not require
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approval by the local Ethics Committee of the
CEP-CONEP system.

Results

Table 1 shows the prevalence of FS and FI in the
Northeast region according to the urban or rural
location of the household. As can be seen, half of
the households in the Northeast region were clas-
sified as being in some degree of FI (49.7%), with
a higher prevalence for those located in the rural
area (57.9%) when compared to the urban area
(47.8%). FI was also more severe in rural fami-
lies, of which 16.8% and 8.9% were classified as
having moderate and severe FI, respectively.

When comparing the socioeconomic and
demographic characteristics of the families ac-
cording to the area of residence, there was greater
social vulnerability in the rural environment (Ta-
ble 1). When comparing the data of households
according to area of residence, most families
were composed of up to four residents (urban:
71.4%; rural: 68.2%), with the head of house-
hold self-declaring the race/skin color as black or
brown (urban: 73.9%; rural: 79.5%) in both the
rural and urban areas. In the urban area, 52% of
the heads of household are male while in the ru-
ral area this figure is 62.3%. The schooling level
of the head of household also differed according
to the area of residence, being significantly high-
er among the heads of households in the urban
area of northeastern Brazil (more than four years
of study: 74.6%). A higher percentage of fami-
lies living in their own homes was observed in
the rural area (83%) when compared to the ur-
ban area (72.6%). Regarding income, 41.6% and
20.2% of families reported an income below 1/2
minimum wage in the rural and urban areas, re-
spectively. In most households and in both areas,
the absence of a retiree in the family composition
(urban: 68.4%; rural: 61.3%) and daily access to
water (urban: 66.2%; rural: 58.3%) was reported.

Regarding the access to the government
benefits/programs under study, 45.7% of rural
families had access to Bolsa Familia, while in the
urban area this percentage was 24.2%. The pro-
portion of families who reported receiving the
Cesta de Alimentos (in cash), Cartdo Alimentagio
and BPC benefits was less than 10% in both areas
of residence under study.

In the urban area, all the variables under
study were associated with FI in the bivariate
analysis, while in the rural area, no association
was observed between FI and access to water and
the BPC benefit (table 2 and 3).

When analyzing the association of the stud-
ied variables with FI levels for households in the
urban area, all variables of the head of household
(gender, years of study and race/skin color), fam-
ily income, daily access to water and home own-
ership were exposure factors associated with FI,
at all levels of severity. In the rural areas, only the
gender of the head of household and family in-
come were significantly associated with FI levels.
This information can be seen in Table 4.

The presence in the family of at least one re-
tired individual was associated with FI as a pro-
tective factor; that is, it reduced the likelihood
of the family being classified as having FI, at all
levels of severity and for urban and rural house-
holds (Table 5). Receiving the Cesta de Alimen-
tos benefit and participating in the Bolsa Famila
program was associated as a protective factor
for severe FI in the rural area. In the urban area,
receiving the Cartdo Alimentagio benefit was as-
sociated as a protective factor for FI at all levels
of severity. Among urban households, the Bolsa
Familia program was a protective factor for mild
and moderate FI.

Discussion

The first objective of this study was to analyze the
FI situation in households in the Northeast re-
gion of Brazil according to the area of residence
— urban or rural. These results showed a higher
proportion of FI (+10.1%) in the rural area when
compared with the urban area. The percentages
of moderate/severe FI in the urban (18.8%) and
rural (25.7%) regions were higher than the results
observed in the 2013 IBGE National Household
Sample Survey, when 12.5% of urban households
were found to be in moderate/severe FI against
20.1% of rural households®.

A study conducted in Brazil between Novem-
ber and December 2020 pointed out that only
26.9% of the households surveyed in the North-
east were classified as FS*. In the same period,
the 1st National Survey on FI in the COVID-19
scenario was conducted by the Brazilian Network
for Research and Sovereignty and FNS (Rede
Brasileira de Pesquisa e Soberania e SAN) with
a representative sample of 2,180 households. It
documented alarming rates of moderate/severe
FI, affecting 34.9% and 29.3% of rural and ur-
ban households in the Northeast, respectively’®.
These results corroborate the increase in the se-
verity of FI in Brazil that was revealed in the data
of the POF 2017-2018.



Table 1. Socioeconomic, demographic and access to government benefits/programs characteristics of urban and
rural households in the Northeast, Brazil, 2017-2018.
Northeast Urban area Rural area

Variables p-value
% CI95% % CI95% % CI95%

Food insecurity

Food security 49.2  (48.5;50.8) 52.2 (51.0;53.5) 42.1 (39.9;44.8) <0.001
Light FI 29.8  (28.9;30.7) 29.0 (28.0;30.0) 32.2 (30.4;34.1)
Moderate FI 13.4  (12.6;14.2) 12.2 (11.5;13.0) 16.8 (14.8;19.1)

Severe FI 7.1 (6.6;7.6) 6.6 (6.07;7.08) 89 (7.6; 10.3)

Household density
Up to 4 residents 70.6 (69.8;71.3) 71.4 (70.6;72.2) 68.2 (66.3;70.0) <0.001
5 or more residents 29.4 (28.6;30.2) 28.6 (27.7;29.4) 31.8 (30.0;33.7)

Gender of the head of household
Female 45.4  (44.3;46.5) 48.0 (47.0;49.1) 37.7 (34.7;40.8) <0.001
Male 54.6 (53.4;55.6) 52.0 (50.9;53.0) 62.3 (58.1;65.3)

Race/color of the head of household
Black or mixed-race 74.4 (73.8;75.0) 73.9 (72.9;74.8) 79.5 (77.1;81.6) <0.001
White/Asian 256 (25.0;26.2) 26 (25.1;27.1) 205 (18.4;22.9)

Schooling of the head of household
Up to 4 years of study 32.7 (31.6;33.6) 254 (24.4;26.4) 53.9 (51.4;56.3) <0.001
More than 4 years of study 67.3 (66.3;68.3) 74.6 (73.6;75.5) 46.1 (43.6;48.6)

Home status
Own paid/paying 752 (74.3;76.1) 726 (71.6;73.5) 83.0 (80.9;84.9) <0.001
Rented, assigned or other 24.8 (23.8;25.6) 27.4 (26.5;28.4) 17.0 (15.6;19.1)

Monthly household income per

capita

Upto1/4 MW (up toR$2385) 82  (7.7;88) 57  (52;6.1) 157 (14.1;17.5) <0.001
Between 1/4and 1/2 MW (R$477) 174 (16.7;18.2) 145 (13.8;15.2) 259 (24.1;27.7)

Above 1/2 MW 74.3  (73.4;75.2) 79.8 (78.9;80.7) 58.4 (56.2;60.5)

Retirees in the household
Yes 333 (32.4;34.3) 31.6 (30.6;32.6) 38.7 (36.4;41.0) <0.001
No 66.7 (65.6;67.5) 68.4 (67.4;69.4) 61.3 (59.0;63.6)

Access to Bolsa Familia
Yes 28.7 (28.7;30.7) 24.2 (23.2;25.3) 45.7 (43.4;47.9) <0.001
No 70.3  (69.3;71.3) 75.5 (75.7;76.7) 54.3 (52.0;56.5)

Received Cesta de Alimentos
Yes 0.9 (0.7;1.1) 1.0 (0.8; 1.3) 0.7 (0.4;1.1) 0.1205
No 99.1 (98.8;99.2) 99.0 (98.7;99.1) 99.3 (98.9;99.2)

Received Cartdo Alimentagao
Yes 62 (57,68 81  (7.4;88) 09 (0.51.5) <0.001
No 93.7 (93.2;94.2) 919 (91.2;92.6) 99.1 (98.5;99.5)

Access to BPC
Yes 5.4 (5.0;5.8) 5.5 (5.0; 6.0) 5.2 (4.4;6.0)  0.4889
No 94.6 (94.1;94.9) 945 (94.0;95.0) 94.8 (94.0;95.6)

Daily access to water
Yes 65.1 (63.3;66.8) 66.2 (64.4;67.9) 58.3 (50.5;65.7) 0.040
No 34.7 (33.1;36.6) 33.8 (32.1;35.6) 41.7 (34.3;49.5)

FI: food insecurity; MW: minimum wage; BPC: Beneficio de Prestagao Continuada (Continuing Benefit Conveyance).

Source: Authors.

The reduction of FI in Brazil between 2003  the increase in the vulnerability of the northeast-
and 2014 was attributed to the development of  ern population to hunger and FI in 2018 is a po-
intersectoral public policies related to FNS, and  tential consequence of the dismantling of these
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Table 2. Distribution of the food security and insecurity situation by socioeconomic, demographic and access to
government programs characteristics in households in the urban region. Northeast, Brazil, 2017-2018.

FI
Variables FS Light Moderate Severe p-value
(%, CI 95%) (%, CI 95%) (%, CI 95%) (%, CI 95%)
Household density
Up to 4 residents 53.4 (52;54.7) 29.9(28.7;31.0) 113 (10.6;12.0) 5.4 (4.9;6;0) <0.001
5 or more residents 49.5 (47.5;51.5) 26.8 (25.2;28.4) 14.4(12.9;16.1) 9.3 (8.3;10.4)
Gender of the head of household
Female 47.8 (46.3;49.4) 30.0 (28.7;31.3) 14.4 (13.4;15.5) 7.8(7.1;8.5) <0.001
Male 56.4 (54.8;57.9) 28.0(26.8;29.3) 10.2(9.3;11.0) 5.4 (4.8;6.1)
Schooling of the head of
household
Up to 4 years of study 43.3 (41.3;45.3) 28.9(27.2;30.6) 16.6 (15.3;18.0) 11.2(10.0;12.5) <0.001
More than 4 years of study ~ 55.3 (53.9; 56.7) 29.0(27.9;30.1) 10.7 (9.9; 11.5) 5.0 (4.5;5.5)
Race/color of the head of household
Black or mixed-race 49.7 (48.3; 51.0) 30.0 (28.9;31.2) 13.2(12.3;14.2) 7.1(6.5;7.8) <0.001
White/Asian 59.8 (57.8;61.7) 26.1 (24.6;27.7) 9.2(8.3;10.3) 4.9 (4.1;5.7)
Home status
Own 54.0 (52.6; 55.5) 28.1(26.9;29.2) 11.7(10.9;12.6) 6.2 (5.6;6.8) <0.001
Rented, assigned or other 47.5 (45.6;49.5) 31.3(29.7;33.0) 13.5(12.4;14.8) 7.6 (6.7;8.6)
Family income
Upto 1/4 MW (uptoR$  23.6(20.4;27.2) 33.4(30.1;36.9) 24.7 (21.8;28.0) 18.2(15.7;28.0) <0.001
238.5)
Between 1/4 and 1/2 MW 30.6 (28.3;32.9) 36.7 (34.3;39.1) 21.4(19.4;23.5) 11.3(9.8;12.9)
(R$ 477)
Above 1/2 MW 58.2 (56.9;59.5) 27.2(26.2;28.2) 9.6(8.9;10.4) 49 (4.4;5.4)
Retirees in the household
Yes 59.1 (57.4; 60.8) 25.7 (24.3;27.2) 10.6 (9.5;11.9)  4.5(3.9;5.2)  <0.001
No 49.1 (47.7;50.5) 30.5(29.3;31.7) 13.0 (12.6;13.8) 7.5(6.9;8.1)
Access to Bolsa Familia
Yes 30.9 (28.9;32.9) 37.2(35.2;39.2) 19.6(18.0;21.2) 12.4(11.1;13.8) <0.001
No 59.1 (57.8;60.3) 26.4(25.3;27.4) 9.9 (9.1;10.6) 4.7 (4.2;5.2)
Received Cesta de Alimentos
Yes 35.7 (26.2;46.5) 36.2(25.0;49.1) 17.8(11.9;25.7) 10.3(5.7;17.9)  0.01
No 52.4 (51.2;53.6) 28.9(27.9;29.9) 12.2(11.4;12.9) 6.5 (6.0;7.0)
Received Cartao Alimenta¢do
Yes 60.0 (56.5; 63.5) 27.2(24.2;30.4) 9.8 (7.7;12.4) 3.0(2.1;4.2) <0.001
No 51.6 (50.3; 52.8) 29.1(28.1;30.2) 12.4(11.7;13.2) 6.9 (6.3;7.4)
Access to BPC
Yes 433 (39.3;47.4) 31.9(28.2;35.9) 15.1(12.3;18.6) 9.6 (7.4;12.4) < 0.001
No 52.8 (51.5;54.0) 28.8 (27.8;29.8) 12.0(11.3;12.8) 6.4 (5.9;6.9)
Daily access to water
Yes 55.5(53.9; 57.1) 28.2(26.9;29.6) 10.7 (9.8;11.8) 5.5(4.9;6.1) <0.001
No 48.8 (46.8;50.7) 29.8 (28.3;31.4) 13.7 (12.5;15.0) 7.7 (6.9;8.7)

FS: food security; FI: food insecurity; MW: minimum wage; BPC: Beneficio de Prestagiao Continuada (Continuing Benefit

Conveyance).

Source: Authors.

public policies®. Researchers have evaluated the
federal government’s investment in 19 govern-
ment programs related to the Sustainable Devel-

opment Goals and observed an 84.6% reduction
in the budget for FNS-related programs between
2014 and 2017¥. Between 2014 and 2018, Vascon-



Table 3. Distribution of food security and insecurity by socioeconomic, demographic and access to government
program characteristics in rural households. Northeast, Brazil, 2017-2018.

FI
Variables FS Light Moderate Severe p-value
(%, CI 95%) (%, CI 95%) (%, CI 95%) (%, CI 95%)
Household density
Up to 4 residents 43.1 (40.0;46.2) 32.9(30.8;35.1) 16.8 (14.6;19.2) 7.2(5.9;8.7)  <0.001
5 or more residents 39.8 (36.2;43.6) 30.7 (27.7;33.8) 17.0 (14.4;20.0) 12.5(10.2;15.2)
Gender of the head of household
Female 38.1 (34.4;42.0) 34.7(31.8;37.6) 18.0(15.5;20.8) 9.2 (7.5;11.4) 0.020
Male 44.5 (41.1;47.9) 30.7 (28.6;32.9) 16.1(13.8;18.8) 8.6 (7.2;10.3)
Schooling of the head of household
Up to 4 years of study 41.7 (38.7; 44.9) 29.9 (27.6; 32.4) 18.1(15.5;20.8) 10.2 (8.6;12.2) 0.003
More than 4 years of study 42.5(39.2;45.8) 34.,9 (32.1;37.8) 15.4(13.0;18.1) 7.3 (5.8;9.0)
Race/color of the head of household
Black or mixed-race 40.9 (38.1;43.9) 31.9(29.9;33.9) 17.7(15.3;20.3) 9.5(8.0;11.1) 0.029
White/Asian 46.2 (41.6;50.9) 33.7(29.4;38.3) 13.7(10.7;17.2) 6.3 (4.3;9.3)
Home status
Own 43.6 (40.7;48.5) 32.2(30.1;34.3) 16.3(14.2;18.6) 8.0 (6.8;9.5) <0.001
Rented, assigned or other 34.9 (30.0;40.1) 32.4 (28.5;36.5) 19.7 (15.6;24.5) 13.1 (10.2;16.6)
Family income
Up to 1/4 MW (up to R$ 238.5) 20.6 (16.9;24.8) 38.1(33.9;42.5) 22.4(18.5;26.7) 18.9 (15.3;23.3) <0.001
Between 1/4 and 1/2 MW (R$  31.1 (26.5;36.1) 36.1 (32.2;40.1) 22.7 (18.8;27.0) 10.1 (7.6;13.3)
477)
Above 1/2 MW 52.7 (49.0; 56.4) 28.9(26.1;31.8) 12.8 (10.6;15.4) 5.6 (4.5;6.7)
Retirees in the household
Yes 52.7 (48.8;56.6) 27.8(24.8;30.9) 14.0 (11.6;16.8) 5.5(4.3;7.2) <0.001
No 35,4 (32,2; 38,8) 34,9 (32,6;37,3) 18,7 (16,3;21,3) 11,0 (9,3;12,9)
Access to Bolsa Familia
Yes 29.5(26.2;33.1) 35.9(33.0;38.9) 23.3(20.0;26.8) 11.3(9.4;13.5) <0.001
No 52.7 (49.1;56.3) 29.0 (26.4;31.7) 11.5(9.6;13.7) 6.8 (5.5; 8.5)
Received Cesta de Alimentos
Yes 26.9 (11.8;50.4) 42.9(23.4;64.9) 29.7 (14.2;51.9) 0.4 (-;0.3) 0.071
No 42.2 (39.5;45.0) 32.1(30.3;33.9) 16.8(14.7;19.0) 8.9(7.7;10.4)
Received Cartdo Alimentagao
Yes 50.0 (24.4; 75.6) 45.5(21.5;71.8) 3.2(0.8;12.4) 1.3 (0.2;9.3) 0.123
No 42.0 (30.4;44.8) 32.0(30.2;33.9) 17.0(14.9;19.3) 8.9 (7.7;10.4)
Access to BPC
Yes 43.1 (35.0;51.6) 32.0(23.9;41.4) 17.7 (11.2;27.0) 7.1 (4.1;12.1) 0.898
No 42.1(39.3;44.9) 32.1(30.3;34.0) 16.8 (14.8;10.0) 9.0 (7.7; 10.5)
Daily access to water
Yes 46.9 (41.4;51.3) 32.7(29.2;36.4) 12.9(9.9;16.6) 8.1 (5.5;11.8) 0.511
No 44.9 (37.9;52.1) 31.2(26.8;35.9) 16.6 (12.3;21.9) 7.3(5.1;10.4)

FS: food security; FI: food insecurity; MW: minimum wage; BPC: Beneficio de Prestagao Continuada (Continuing Benefit Conveyance).

Source: Authors.
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Rural (Rural Technical Assistance and Extension,
ATER; -71%) and Agua para Todos (Water for All;
-94%), are also of relevant for FNS, especially in
the context of rural vulnerability in the Brazilian
northeast*?.

celos and Machado® recorded a significant re-
duction in the budget of federal programs (food
baskets (-67%), food procurement program
(-67%)). Other studies have observed that other
programs, such as Assisténcia Técnica e Extensao
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Table 4. Prevalence ratio (PR) of food insecurity by socioeconomic, demographic and access to government programs characteristics
among families living in the rural and urban areas of the Northeast, Brazil, 2017-2018.

Light FI Moderate FI Severe FI
Variables Crude PR AdjustedPR' CrudePR  Adjusted PR! Crude PR Adjusted PR!
(CI95%) (CI95%) (CI95%) (CI95%) (CI95%) (CI95%)
Rural area
5 or more residents 1.01 (0.8; 1.2) - 1.09 (0.9; 1.3) - 1.89 (1.4;2.6) 1.60 (1.1;2.2)
Female gender 1.31(1.1;1.6) 1.44(1.2;1.8) 1.30(1.0;1.7) 1.45(1.131.9) 1.24(0.9;1.7) 1.51(1.1;2.1)
Up to 4 years of study 0.87 (0.7; 1.0) - 1.19 (0.9; 1.5) 1.59(1.2;2.0) 1.44(1.1;1.9) 2.04(1.5;2.8)
Race/color black/mixed-race 1.07 (0.8; 1.3) - 1.46 (1.1;2.0) 1.42(1.0;1.9) 1.69(1.1;2.7) 1.64(1.0;2.6)

Rented/assigned home

Income up to 1/4 MW

Income between 1/4 and 1/2 MW
Retirees in the household

Urban area

5 or more residents

Female gender

Up to 4 years of study

Race/color black/mixed-race
Rented/assigned home

Income up to 1/4 MW

Income between 1/4 and 1/2 MW
Retirees in the household

Non daily access to water

1.25 (0.9; 1.6) -

3.38(25;4.2) 2.80(2.1;3.7)
2.11(1.5;2.8) 1.87 (1.3;2.6)
0.53 (0.4;0.7) 0.69 (0.5; 0.9)

0.97 (0.9; 1.1) -

1.26 (1.1;1.4) 1.28 (1.1;1.4)
1.27 (1.1;1.4) 1.37 (1.2;1.5)
1.38 (1.2;1.5) 1.27 (1.1;1.4)
1.27 (1.1;1.4) 1.19(1.1;1.3)
3.02(2.4;3.7) 2.36 (1.9;3.0)
2.56 (2.2;2.9) 2.22(1.9;2.5)
0.70 (0.6;0.8) 0.74 (0.7; 0.8)
1.20 (1.1;1.3) 1.16(1.0;1.3)

1.51 (1.132.1) -
4.48 (3.1;6.4)
3.00 (2.1;4.3)
0.50 (0.4; 0.6)

1.37 (1.2; 1.6)
1.67 (1.5; 1.9)
1.98 (1.7; 2.3)
1.72 (1.5; 1.9)
1.31 (1.1; 1.5)
6.32 (5.0; 8.0)
4.22 (3.6;4.9)
0.68 (0.6; 0.8)
1.45 (1.2;1.7) 1.34(1.1;1.5)

1.03 (1.4;2.9)
8.64 (5.9;12.7)
3.05 (2.0; 4.6)
0.34 (0.2; 0.5)

1.65 (1.2;2.3)
6.03 (4.0;9.1)
2.30 (1.5; 3.5)
0.50 (0.3; 0.7)

3.85 (2.6;5.7)
2.67 (1.8;4.0)
0.69 (0.5; 0.9)

1.19 (1.0; 1.4)
1.68 (1.5; 1.9)
1.97 (1.7; 2.3)
1.48 (1.3;1.7)
1.20 (1.0; 1.4)

1.84 (1.6;2.2)
1.68 (1.4;2.0)
2.87 (2.4;4.4)
1.76 (1.4; 2.1)
1.40 (1.2;1.7)

1.51 (1.2; 1.8)
1.74 (1.5; 2.1)
3.08 (2.5; 3.8)
1.46 (1.2; 1.8)
1.28 (1.0; 1.6)

4.62(3.5;6.0) 9.2(7.0;12.1) 5.0 (3.6;6.8)
3.46(2.9;4.1) 4.4(3.6;5.3) 3.09 (2.5;3.9)
0.71 (0.6;0.8) 0.49 (0.4;0.6) 0.44 (0.3; 0.6)

1.60 (1.2;1.7) 1.45(1.2;1.7)

MW: minimum wage. ' Multinomial logistic regression with the inclusion of all variables cited in the table for rural and urban areas. PRs with p-value <

0.05 are presented.

Source: Authors.

This reduction in the budget reflects the
progressive loss of priority of Human Right to
Adequate Food and FNS*' in the government’s
agenda. Another emblematic example was the
extinction of the National Council for Food and
Nutrition Security (Conselho Nacional de Segu-
ranga Alimentar e Nutricional) on president Jair
Bolsonaro’s first day in office in 2019%, as it is
also a result of the implementation of fiscal aus-
terity measures that have reduced federal invest-
ments in health, education and social protection
policiesl7,28,33—35.

In line with this scenario of eroding social
and universal public policies in Brazil, the actions
of the Brazilian government when faced with the
COVID-19 pandemic to mitigate the economic
and social effects of the health crisis were estab-
lished late and constituted essentially emergency
actions of access to income and food; that is,
they were limited in the face of the repercussions
of the pandemic for FNS in Brazil”.

In addition to the increasing number of
families in FI, this study also highlights that the
disparities between regions were maintained,

since the percentages of moderate/severe FI in
the rural region were higher than in the urban
region in the surveys previously conducted by
the IBGE®. In a systematic review that examined
eleven studies on the diagnosis of FI in rural ar-
eas in Brazil (2008-2017), the authors pointed to
FI and severe FI prevalence rates ranging from
32.2% to 88.8% and 3% to 39.5%, respectively®.
The authors also highlighted that a significant
majority of the studies observed FI results that
were higher than those of the 2013 PNAD, and
that these results can be attributed to difficulties
in the implementation of public policies in rural
areas.

The greatest exposure to FI among rural
families is a historical portrait of social and geo-
graphical inequality, which manifests in Brazil
through differences in economic, social and hu-
man development between urban and rural ter-
ritories. In the Northeast, the vulnerability of the
region is concentrated in the semiarid region, a
territory that corresponds to 20% of Brazilian
lands and is located in the interior of the coun-
try. Formed mostly by small municipalities, the



Table 5. Prevalence ratio (PR)1 for food insecurity and its severities and the access to government programs

among families residing in the rural and urban areas of the Northeast, Brazil, 2017-2018.

Light FI Moderate FI Severe FI
Crude PR Adjusted Crude PR Adjusted Crude PR Adjusted PR
PR PR
(CI95%) (CI95%) (CI95%) (CI95%) (CI95%) (CI95%)
Rural area
Access to BF? 2.21 1.60 3.62 2.54 2.94 1.47
(1.7;2.8)  (1.3;2.0) (2.7;4.8) (1.9;3.4) (2.1;41)  (1.0;2.1)
Access to BF X income’ - 0.99 - 0.99 - 0.99
(0.9;1.0) (0.9;0.9) (0.9;0.9)
Received Cesta de Alimentos? 2.10 2.06 2.78 3.03 0.07 0.07
(0.7;6.5)  (0.7;5.9)  (0.9;9.0) (0.9;9.6) (0.0;0.6)  (0.0;0.6)
Received Cartdo 1.19 1.71 0.16 0.29 0.12 0.28
alimentagao’ (0.4;3.8)  (0.53.8)  (0.3;0.8) (0.0;1.6) (0.1;1.1)  (0.0;2.6)
Urban area
Access to BF? 2.69 2.06 3.80 2.13 5.06 2.79
(2.4;3.0)  (1.8;2.3)  (3.3;4.4) (1.8;2.5) (4.2;6.0)  (2.2;3.5)
Access to BF X income? - 0.99 - 0.99 - 0.99
(0.9;0.9) (0.9;0.9) (0.9; 1.0)
Received Cesta de Alimentos? 1.84 2.02 2.15 2.51 2.31 2.44
(1.0;3.3) (1.1;3.7) (1.3;3.5) (1.5; 4.3) (1.2;4.6) (1.2;4.9)
Received Cartdo 0.80 0.96 0.68 1.03 0.37 0.53
alimentagao® 0.7;0.9)  (0.8;1.1)  (0.5;0.9) (0.7;1.4) (0.2;0.5)  (0.3;0.8)
Access to BPC 1.35 1.18 1.53 1.41 1.84 1.38
(1.1;1.6) (0.7;2.1) (1.2;2.0) (0.6;3.2) (1.2;2.0) (0.7; 2.8)
Access to BPC X income® - 0.99 - 0.99 - 0.99
(0.9;1.0) (0.9; 1.0) (0.9; 1.0)

BF: Bolsa Familia; FI: food insecurity; BPC: Beneficio da Prestagao Continuada (Continuing Benefit Conveyance).

! Multinomial logistic regression, the PR with p-value < 0.05 are shown in bold.? Adjustment variables: number of residents in
the household, gender, years of education and race/color of the head of household, home status, monthly family income per
capita, presence of retiree in the household, and daily access to water (only for the urban area model). > Adjustment variables and
interaction term between monthly family income per capita and access to the Bolsa Familia program.

Source: Authors.

semi-arid region is characterized by climatic
conditions with persistent droughts, poverty and
poor infrastructure, which increase the challeng-
es to overcome FI%.

All socioeconomic and demographic factors
studied were associated with mild, moderate or
severe FI. In both regions, low family income
stood out as an important factor of exposure
to FL. The risk of being in severe FI was 6 and 5
times higher for families with an income per cap-
ita of less than 1/4 of the minimum wage when
compared to families with an income greater
than 1/2 of the minimum wage, in the rural and
urban regions, respectively.

This association between family income and
FI has already been widely explored in the sci-
entific literature'?. In addition to the family in-

come debate, the results also pointed to the pres-
ence of retirees at home as a protective factor for
FI at all levels of severity, in both regions. Some
studies point to the vulnerability to FI among el-
derly people living alone or with families who de-
pend economically on the retirement to meet the
needs of the households*, but other studies cor-
roborate this study and highlight that the pres-
ence of retirees in the family can represent access
to a stable income and economic security***.

In this sense, FI is not only related to the size
of the household’s income, but also to its stabil-
ity**. In other words, it is possible that families
are deprived of access to food as a result of job
instability and the informality of work, and a re-
tiree in the family context is a safe source of in-
come and a protective factor against FI. Focusing
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especially on the rural context, Lopes, Medeiros*
studied the importance of rural social securi-
ty payments among women from a Quilombola
community in the state of Pard. They found that
retirement is operationalized as a vehicle that
supplies more than basic needs and provides in-
vestment in agricultural production and increas-
es the women’s autonomy of choice, including
regarding food.

The analyses of this study also pointed out
that all socioeconomic and demographic fac-
tors studied were associated as a risk factor for
FI, at some level of severity, for households in the
urban region of the northeast of the country; a
fact that was not observed in the rural area of the
region. In this sense, it should be noted that the
absence of an association between access to water
and FI levels can be explained by the high water
scarcity faced in the region.

Another objective of this study was to es-
timate the association of FI with access to cash
benefits and/or government programs. One re-
sult that stands out is the low percentage of Bra-
zilian households that accessed the programs/
benefits under study: Bolsa Familia (28,7%),
Cesta de Alimentos (0,9%), Cartdo Alimentagdo
(6,2%), and BPC (5,4%), which is in alignment
with the debate regarding the dismantling of
public ENS and social protection policies in
Brazil. Studies have described a state with few
proposals regarding the implementation of gov-
ernment FNS initiatives and the stagnation and
reduction of the allocation of federal resources

27, 28, 46 and

in social and food programs, before
during the COVID-19 pandemic**.

Our findings also reinforce the relevance of
government income programs to improve access
to food, given the inverse association between FI
and access to the Bolsa Familia, Cesta de Alimen-
tos and Cartdo Alimentagdo programs. Differenc-
es were observed between families living in urban
and rural regions. In the urban region, the Carta
Alimentagdo program had a protective effect for
all levels of FI severity while Bolsa Familia had
it for mild and moderate FI. In the rural region,
on the other hand, Bolsa Familia was a protective
factor for mild, moderate and severe FI and the
Cartdo Alimentagio program for severe FL

On the one hand, these results express the ur-
gent need for the implementation and strength-
ening of income transfer programs in the urban
and rural context; and on the other hand, they
further highlight the socio-economic disparities
between the regions. That is, in the social and
cost-of-living context of the urban region, the

benefits from programs like Bolsa Familia and
Cesta de Alimentos are possibly insufficient to be
configured as a protective factor against severe FI,
while in the rural region, in a context of great-
er vulnerability and instability regarding access
to income, the Bolsa Familia constituted a pro-
tective factor against FI. The Cartdo Alimentos
program, a cash benefit for the purchase of food,
usually linked to formal work, was associated as
a protective factor against FI only in the urban
region. In this sense, it is believed that this result
was observed in this study due to the greater ac-
cess to formal work in the urban area when com-
pared with the rural region.

There are few studies evaluating the associa-
tion between FI and access to government pro-
grams. To our knowledge, there are no studies on
FI and the BPC, Cartdo Alimentagio and Cesta
de Alimentos programs. Regarding Bolsa Familia,
other researchers have already reported the asso-
ciation between the program and FI, revealing
both the program’s focus on vulnerable fami-
lies*®*® and its protective effect against FI'*. The
results of this study pointed out that about 70%
of families entitled to the Bolsa Familia program
in urban and rural regions are facing FI, pointing
out that the program reaches the most vulnerable
families and that higher income transfer values
should possibly be adopted for a more efficient
response to overcome FI.

Limitations

This study has limitations that need to be dis-
cussed. This study did not consider the eligibility
criteria of the programs/benefits studied in the
population. Some of the families that did not
access the studied programs could not meet the
eligibility criteria, which could have attributed to
a selection bias. However, as positive points one
could state that the analysis was adjusted for oth-
er social and economic factors and included an
interaction factor with income in order to reduce
biases.

Another limitation refers to the POF data col-
lection instrument itself. The Cartdo Alimentagio
and Cesta de Alimentos benefits are included in
the module referring to other family income; that
is, they are another source of monetary resourc-
es available to the family, in addition to income
from work. In this section, a set of variables is
contemplated that refers to government benefits,
including the Cartdo Alimentagdo and Cesta de
Alimentos variables. However, there is no speci-
fication regarding the sector or level of govern-



ment that offers the benefit. As such, we cannot
affirm that the Cartdo Alimentagio program is
the initiative of the National Worker’s Food Pro-
gram (Programa Nacional de Alimentagdo do Tra-
balhador) or a labor benefit of the private sector,
nor that the Cesta de Alimentos program is in fact
a governmental or non-governmental initiative.
Despite this, we can state based on the results that
the receipt of additional resources in the family,
which are suggested to be used for food purchas-
es, is an initiative that contributes to improve ac-
cess to food.

In conclusion, this study corroborates the
high permanence of FI in the population of the
Northeast region of Brazil, as well as the greater
vulnerability to hunger in the rural region. Pro-
grams related to income transfers and access to
stable income through retirement contributed to
coping with FI in Brazil, especially in vulnerable
regions. These results once again highlight the
need for income transfer initiatives as a strategy
to combat FI, and reinforce the urgency of main-
taining and expanding food access and income
transfer programs as a strategy to reduce FL
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