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Abstract
Socioemographic characteristics are important determinants of health, especially in Brazil, which has
marked inequalities. Food insecurity is a public health problem in the country, and it has been intensified
due to the pandemic. The objective was to assess the inequalities and intersectionality of
sociodemographic factors of food insecurity in adults and elderly in southern Brazil. Cross-sectional
study carried out in 2022/23 with adults aged 18 and over. The outcome was food insecurity and the
exposures were sex, skin color and education. The intersectionality these factors was created using the
Jeopardy index, with the aim of evaluating the cumulative effect of these exposures. The results showed
a prevalence of food insecurity of 34.1%. As the degree of inequity increased, there was an increase in
the occurrence of the outcome. Women, black/brown/yellow and indigenous people with low levels of
education had a risk of food insecurity approximately three times greater when compared to men, white
people and those with high levels of education. Inequalities were evidenced in the characteristics
analyzed separately, in addition to an interaction between them producing a cumulative risk of food
insecurity in the most vulnerable groups such as women, black/brown/yellow or indigenous skin color
and low socioeconomic status.

Introduction
Food insecurity (FI), characterized by a limited or uncertain access to sufficient, safe, and nutritious food
to maintain a healthy lifestyle (1), is recognized as a global public health challenge (2).

In Brazil, this health crisis worsened after the COVID-19 pandemic (3), with severe FI affecting an
estimated 15.5% of the population, disproportionately impacting families in the North and Northeast
states (3). In the southern region, the prevalence of severe FI reached 14.1% (3). These estimates
underscore the importance of monitoring FI, especially given Brazil’s considerable health inequalities (4,
5, 6) and spatial clustering of FI observed during the pandemic (3).

The Brazilian Food Insecurity Scale is the most widely used tool for assessing FI, which measures the
levels of FI in a population and classifies it as mild, moderate, and severe (7). FI is shaped by both
socioeconomic and environmental factors (6, 8, 9). However, epidemiological research on social
inequalities in FI has primarily explored inequality indicators separately, without considering how multiple
social disadvantage characteristics jointly influence health outcomes (10, 11, 12). It should be noted that
social inequalities are not uniformly experienced, underscoring the necessity of identifying and analyzing
the populations most affected (13).

Alternatively, assessing FI through the framework of intersectionality highlights the importance of
understanding how structural inequalities influence different social groups (14). In Brazil, one of the
most unequal countries globally (15), the prevalence of FI is higher in households economically
supported by Black or Brown women (10). Evidence from research on health inequities suggests that
sex, skin color, and socioeconomic status can interact synergistically, intensifying their combined impact
on health outcomes (16, 17, 18).
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Although socioeconomic and demographic factors - such as education, skin color, and sex - are strongly
associated with FI (9, 10, 19), conventional approaches frequently fail to capture the complexity of
individuals lived experiences of different (17, 18), highlighting that social inequalities in this context do
not affect all individuals equally (20, 21). Research in this domain has played a pivotal role in expanding
the existing body of literature (10). However, population-based studies using innovative analytical
approaches are needed, particularly in the post-pandemic era which was a period of economic recession
whose inequalities were exacerbated, to identify the most vulnerable groups (22) and to generate data to
inform public policies aimed at reducing inequalities, a key target of the United Nations Sustainable
Development Goals for 2030 worldwide. Accordingly, the objective of this study was to assess
inequalities and the intersectionality of sociodemographic factors in FI among adult and older residents
of a municipality in Southern Brazil. Our hypothesis is that the greater the degree of vulnerability, the
greater the risk of being in a situation of food insecurity.

Methods
This cross-sectional study was conducted in Southern Brazil. Rio Grande, a coastal port city near the
Uruguay border, has an estimated population of 191,900 inhabitants (23) and a high human development
index of 0.744, comparable to that of Brazil during the same period (0.724) (23). The Gini coefficient of
this city was 0.51, slightly below the national average (0.60) (24).

The aforementioned research, called SulCovid-19, comprised two phases: a baseline study and an initial
follow-up. The current study utilized data from the initial follow-up collected between October 2022 and
May 2023.

The study included individuals aged ≥ 18 years who were diagnosed with severe acute respiratory
syndrome coronavirus 2 (SARS‑CoV‑2) by RT-PCR between December 2020 and March 2021, were
symptomatic during the acute phase of the infection, and were residing in the target municipality.
Exclusion criteria included individuals diagnosed in the municipality but residing elsewhere, those in the
prison system, and individuals with cognitive limitations that precluded participation.

To identify COVID-19-positive cases during the study period, the epidemiological surveillance service
was contacted, generating a list of 4,014 individuals who tested positive for COVID-19 by RT-PCR, along
with their respective data (name, address, telephone number, and presence of symptoms). After
excluding those with incomplete data, 3,822 participants were eligible for the baseline study, and 2,929
were interviewed. During the follow-up period, all individuals interviewed in the baseline study were
contacted using the same procedures, resulting in data from 1,918 individuals. Data collection
commenced with telephone contact, and home visits were subsequently performed for individuals who
failed to respond. Individuals who remained unreachable after following five telephone attempts, one via
WhatsApp, and three home visits at different times were deemed lost to follow-up.

This study utilized structured electronic questionnaires, adapted for administration via telephone contact
or home interviews through the REDCap application. All interviews were administered by trained
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interviewers. For further details on the Sulcovid-19 study methodology, see Saes et al. (25). This study
was approved by the Health Research Ethics Committee (CEPAS) of the Federal University of Rio Grande
(FURG) (Certificate of Presentation for Ethical Appreciation: 39081120.0.0000.5324).

The study outcome, “food insecurity,” was assessed using the short version of the Brazilian Food
Insecurity Scale (26), based on the following questions: 1) In the last three months, have you been
concerned that the food in your home would run out before you were able to buy, receive, or produce
more food?2) In the last three months, have you run out of food before you had money to buy more? 3) In
the last three months, have you had no money to eat a healthy and varied diet? 4) In the last 3 months,
have you or any adult in your home ever reduced the amount of food at meals or skipped meals because
there was insufficient money to buy food? 5) In the last three months, have you ever eaten less than you
thought you should because there was insufficient money to buy food? Participants were classified as
experiencing FI if they answered affirmatively to at least one of the five questions.

Analyses were based on the principle of “multiple risk” (Jeopardy index), an approach that serves to
guide research on the intersectionality theory and social phenomena. The multiple risk framework posits
that various aspects of an individual’s identity, such as sex, class, or race, that lead to discrimination or
oppression are interdependent and exert a compound or cumulative effect (27).

Accordingly, exposure variables used to construct the jeopardy index were sex (male, female), self-
reported race/skin color (Caucasian, Black/Brown/Yellow/Indigenous), and completed years of
education (0‒8 up to elementary education, 9‒11 high education, and ≥ 12 years higher education). The
intersectionality of these sociodemographic characteristics was categorized into five levels (0 to 4) and
constructed by summing the categories of the mentioned variables: variables with two categories were
coded as “0 and 1”, and those with three categories as “0, 1, and 2”. Within the intersectionality
framework, a score of 0 indicates the least inequity (male, Caucasian, and a high level of education),
while a score of 4 refers to the greatest degree of inequity (female, Black/Brown/Yellow, and Indigenous
people with a low level of education).

Data analyses were performed using Stata 15.0. Prevalence rates and 95% confidence intervals (CIs) for
outcomes were calculated separately and by exposure using the chi-square test. Poisson regression was
employed to estimate crude and adjusted prevalence ratios (PRs) and 95% CIs for the outcome
according to exposure in the total sample stratified by age (adults and older individuals).

Results
Of the 1,918 individuals interviewed during follow-up, 1,857 provided information regarding FI. The
sample was predominantly 61.5% female, 77.8% Caucasian, and 43.1% had 9–11 years of education.
According to the jeopardy index, White males with high levels of education represented 8.6% of the
sample, whereas Black females with low levels of education represented 3.7% (Table 1).
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Table 1
Absolute and relative description of the sample according to sociodemographic characteristics and

Jeopardy index. Rio Grande, Brazil. 2023.
Variables Sample

N (%)

Sex  

Male 715 (38.5)

Female 1,141 (61.5)

Race/skin color  

Caucasian 1,435 (77.8)

Black/Brown/Yellow/Indigenous 410 (22.2)

Education (years)  

0–8 469 (25.7)

9–11 786 (43.1)

12 or more 570 (31.2)

Jeopardy index*  

0 (lower risk) 156 (8.6)

1 583 (32.1)

2 655 (36.0)

3 358 (19.6)

4 (greater risk) 67 (3.7)

*0 = Caucasian man with high levels of education; 4 = Black/Brown/Yellow/Indigenous woman with
low education

The prevalence of FI was 34.1% (95% CI 32.0‒36.3). The most frequently reported concern was the lack
of food (27.8%), followed by insufficient money to have a healthy diet (22.5%), and insufficient food
before having money to buy more (13.1%) (Fig. 1).

Figure 2 presents the prevalence of each outcome separately according to the jeopardy index. Overall, a
direct relationship was observed between the prevalence of FI and the degree of inequality.
Black/brown/Yellow, and Indigenous women with low levels of education exhibited the highest rates of
FI indicators: concern about lack of food (44.8%); lack of food before having money to buy more (31.3%);
insufficient money for a healthy diet (41.8%); reduced number of meals (25.4%); and eating less than
necessary due to financial constraints (23.9%).
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FI prevalence was the highest among females (39.7%), Black/Brown/Yellow, or Indigenous people
(40.0%), and those with lower levels of education (41.6%). Examining the intersectionality of these
factors revealed that women, Black/Brown/Yellow people, and Indigenous people with low educational
levels had a 56.7% prevalence of FI (Table 2).

Table 2
Prevalence, prevalence ratios, and confidence intervals of food insecurity according to
sociodemographic variables and Jeopardy index. Rio Grande, Brazil. 2023 (N = 1,819).

Variables Prevalence (CI95%) RP crude

(CI95%)

RP adjusted

(CI95%)

Sex      

Male 25.2 (22.1; 28.5) 1.00 1.00

Female 39.7 (36.9; 42.6) 1.58 (1.33; 1.87) 1.68 (1.41; 2.00)

Race/skin color      

Caucasian 32.4 (30.0; 34.9) 1.00 1.00

Black/Brown/Yellow/Indigenous 40.0 (35.4; 44.9) 1.23 (1.03; 1.47) 1.18 (0.99; 1.42)

Education (years)      

0–8 41.6 (37,2; 46,1) 1.65 (1.33; 2.04) 1.70 (1.37; 2.12)

9–11 35.9 (32,6; 39,3) 1.42 (1.16; 1.74) 1.46 (1.19; 1.79)

12 or more 25.3 (21,9; 29,0) 1.00 1.00

Jeopardy index*      

0 (lower risk) 18.6 (13,2; 25,5) 1.00 -

1 24.5 (21,2; 28,2) 1.32 (0.89; 1.97) -

2 37.7 (34,1; 41,5) 2.03 (1.38; 2.98) -

3 45.3 (40,1; 50,5) 2.43 (1.64; 3.61) -

4 (greater risk) 56.7 (44,5; 68,2) 3.05 (1.88; 4.95) -

Model: sex, race/skin color and education

PR: Prevalence Ratio

*0 = Caucasian man with high levels of education; 4 = Black/Brown/Yellow/Indigenous woman with
low education

Adjusted analysis estimated that females had a 1.68-fold higher prevalence of FI than males, and
participants with 0 to 8 years of schooling had a FI prevalence ratio 1.70-fold higher than those with ≥ 12
years of schooling. No statistically significant differences in FI were observed according to skin color.
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According to the jeopardy index, women, Black/Brown/Yellow, and Indigenous people with low levels of
education were approximately three times more likely to experience FI than males, White participants,
and those with high levels of education (PR = 3.05) (Table 2).

Regarding Fig. 3, overall, Black/Brown/Yellow or Indigenous women exhibited higher prevalences of food
insecurity across different educational strata, with particular emphasis on those with lower educational
attainment, among whom more than half reported FI (56.7%).

Discussion
This study examined the inequalities and intersectionality of sociodemographic factors related to FI.
Approximately one-third of participants reported experiencing FI. When considered individually,
sociodemographic characteristics, such as female sex, Black/Brown/Yellow/Indigenous, skin color, and
low education level, were associated with a higher risk of FI. Furthermore, when analyzed collectively, the
same characteristics amplified inequities, revealing that females, Black/Brown/Yellow, and Indigenous
individuals, and those with low levels of education have a three-fold higher risk of FI than males, White
participants, and those with high levels of education. Upon analyzing the association between
intersectionality and FI in adults and older individuals, a higher prevalence was observed among younger
people; however, no statistically significant difference was detected, possibly owing to the small sample
size.

In the current study, approximately six in ten Black, Brown, Yellow, or Indigenous females with low levels
of education lived in households classified as food insecure. This alarming finding aligns with previous
Brazilian studies reporting higher FI prevalence in this population (28, 29, 30). For example, an analysis
of microdata from the 2018 Household Budget Survey (POF) found that the northern region of Brazil
experienced the highest proportions of FI. However, in the southern region, FI prevalence was elevated
among Black females (28), indicating that this was an existing concern that intensified during and after
the COVID-19 pandemic, with greater consequences for this population (28, 29, 30).

This scenario is also underscored by the findings of our study, which examined the intersectionality of
these factors and highlighted the importance of the intersectoral debate on FI in Brazil. Notably, females
are primarily responsible for food production in rural areas, representing 74% of family farmers
according to a 2020 survey conducted by the National Farmers' Company (31). In urban areas, females
create solidarity networks aimed at enhancing food security in their communities (32). These findings
underscore the crucial role of females in ensuring food access and security across both rural and urban
settings (30).

Furthermore, approximately two in ten individuals lacked the financial resources to maintain a healthy
diet, and this proportion doubled to four in ten among Black females and those with low levels of
education. This finding highlights the role of the obesity paradox, as FI is characterized not only by food
insufficiency, but also by the consumption of low-nutritional-value foods high in fat and sugar, which can
contribute to high calorie intake and, consequently, overweight and obesity (33, 34). Additionally, FI has
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been strongly associated with anxiety, depression, and emotional stress, which can contribute to
increased consumption of foods considered low-cost and energy-dense, which are more accessible and
cheaper but can cause obesity and other chronic conditions (35).

Brazil is characterized by substantial and persistent social inequalities, which profoundly affect the
population's health, education, and food security. Black and Brown individuals, those with lower levels of
education, and females encounter systematic disadvantages in key indicators such as income, access to
health services, and even life expectancy (36, 37). A study conducted in Bahia assessing FI revealed that
households headed by Black females were more likely to experience FI in all three domains (mild,
moderate, or severe) than households headed by White males (29). This aligns with our findings and
underscores the persistent inequalities in the country, independent of region. Therefore, understanding
these dynamics is essential for informing new intersectoral public policies that ensure equity, in addition
to improving existing ones, like the National Food and Nutritional Security Policy (13).

Although FI is recognized as a social phenomenon with national dimensions (3, 10), it is important to
emphasize that the data presented in this study reflect the period following the COVID-19 pandemic,
highlighting the potential economic impact that likely contributes to the increased prevalence of FI.
Therefore, while FI has multiple determinants, it is crucial to recognize that socioeconomic factors—such
as family income, education, employment and work conditions of the household head, presence of
children in the household, family debt, and access to current income transfer programs—can exacerbate
FI by affecting the ability to secure food (3, 10, 16). According to nationwide data, the overall prevalence
rates of mild, moderate, and severe FI in Rio Grande do Sul were 22.2%, 11.3%, and 14.1%, respectively
(3).

In Brazil and worldwide, it is essential to estimate the magnitude of inequities in specific groups, as the
statistical invisibility of these vulnerable populations can lead to the maintenance or worsening of
structural inequalities. Measuring these inequalities generates evidence that is fundamental for
designing public policies and interventions, as well as for ensuring appropriate resource allocation. This
relationship aligns with the United Nations 2030 Agenda, which includes Goal 2 on eliminating world
hunger, as well as other targets related to reducing social inequalities (38). In this context, it is important
to emphasize that FI disproportionately affects females, Black females, and those with lower levels of
education, given that this segment of the population is increasingly responsible for maintaining
households, especially those with children in their family composition (29, 39, 40).

For vulnerable populations, public policies are both necessary and urgent, especially in countries such as
Brazil, where persistent social inequalities have been exacerbated by the COVID-19 pandemic (29, 36). In
addition to supporting and, to a certain extent, protecting these populations, such policies have
demonstrated effectiveness in alleviating serious problems associated with FI. For example, programs
such as Bolsa Família have been shown to reduce poverty in Brazil and improve access to food, enabling
beneficiary families to achieve better living conditions and eliminate the risk of FI (41, 42). A study
conducted in Brazil’s northeastern region found that families receiving Bolsa Família primarily used the
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funds for food-related purchases (41), highlighting the program’s importance in mitigating severe hunger
in the country. Additionally, a study conducted in the northeastern region of Brazil in 2017 reported an
increased consumption of fresh foods among families receiving the program compared with non-
beneficiary families (43). This finding underscores the critical role of income transfer programs in
positively influencing the nutritional status of vulnerable populations.

Although effective programs have been shown to directly contribute to improving hunger in Brazil, it is
crucial to highlight the importance of strategies that are fully focused on specific groups, such as Black
or Brown females with low levels of education, who are often the primary providers in their households,
especially single mothers.

This study provides post-pandemic insights into the situational diagnosis of FI and its distribution across
different groups, based on sociodemographic characteristics that are key health determinants,
particularly in Brazil, a country with profound inequalities. Nevertheless, the limitations of this study need
to be addressed, particularly the sample size, which restricted the possibility of conducting more
detailed analyses, such as the categorization of skin color as Black, Brown, Yellow, or Indigenous. Given
the distinct social constructs associated with each group, evaluating them independently would be
valuable. Furthermore, the intersectionality constructed using the jeopardy index can account for other
variables, such as income; however, this would require a larger sample size. In this study, education level
was selected as a proxy for socioeconomic status, given its better fit in the model, as demonstrated by
the sensitivity analysis. Regarding the outcome, food insecurity, the assessment using the reduced scale
is limited by its comparability with other studies that used more questions. Even so, due to the scarcity
of data on the subject after the pandemic, it is believed that these results are relevant and can inform the
direction of health policies and the fight against inequalities.

Collectively, our findings underscore the need for larger and more comprehensive studies to further
investigate these associations across diverse groups for identifying those at greater vulnerability and in
need of priority public policy intervention, given that FI is a condition that affects humanity as a whole.
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Figures

Figure 1

Prevalence of food insecurity indicators and their confidence intervals. Rio Grande, Brazil. 2023
(N=1,857).
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Figure 2

Prevalence of food insecurity indicators according to the Jeopardy index. Rio Grande, Brazil. 2023
(N=1,819).
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Figure 3

Post-pandemic prevalence of food insecurity according to intersectional sociodemographic
characteristics, stratified by education. Rio Grande, Brazil. 2023 (N=1,819).
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