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Abstract
Background: The COVID-19 pandemic has considerably increased food insecurity with disproportionate
social and racial distribution. The present study aimed to examine the persistence of food insecurity and
the associated factors during the pandemic.

Methods: A cohort study was conducted in two São Paulo city slum, Brazil. Participants answered
questionnaires in three moments: April and October 2020 and April 2021. Food insecurity was assessed
using the Brazilian food insecurity scale (EBIA) comprising �ve questions. Temporal trends in
sociodemographic, economic, social assistance coverage, food insecurity, and di�culties related to
buying personal use goods were assessed using the Kruskal-Wallis or x2 test. Prevalence ratios of food
insecurity persistence categorized as “never,” “sometimes in food insecurity,” “always in food insecurity,”
were calculated using the Poisson regression model.

Results: A total of 424 householders completed two assessments. The majority of householders were
young, non-White women; more than half of householders had less than nine years of education and
were working in non-quali�cation jobs. During the follow-up, families covered by social assistance
increased; however, their income had decreased (p<0·05). From 302 householders that completed three
assessments, 33% were “always in food insecurity”, and 46% were “sometimes in food insecurity”. Low
income in the second wave was associated with “always in food insecurity” [aPR=1·62 (95%CI: 1·17-
2·24)], regardless of education level. Households constantly facing di�culties related to buying gas
canisters [aPR=2·54 (95%CI: 1·78-3·62)], hand sanitizers [aPR=5·67 (95%CI: 83·24-9·91)], and basic
hygiene products [aPR=4·08 (95%CI: 2·49-6·68)] were associated with “always in food insecurity”
independent of education.

Conclusions: The COVID-19 pandemic has adversely impacted the key factors of health maintenance.
Guarantees of su�cient food quantities and regularity, and without risk of losing access to basic needs,
must be guaranteed by the cross-government action to �ght social inequities. 

Introduction
The downward trend in moderate and severe food insecurity (FI) in Brazil from 2004 to 2013 (21·5% to
10·3%, respectively) has been diverted (15·9% in 2018) [1]. Economic crisis, labor precariousness,
reduction in the conditional cash transfer program, and in�ation of minimally processed food and gas
canisters for cooking were identi�ed as the factors responsible for FI [2, 3].

In April 2021, Brazil was the global epicenter of COVID-19, with more than four thousand daily deaths. By
June 2021, over half a million deaths had occurred in Brazil, and the death toll in Brazil accounted for
13% of COVID-19 deaths worldwide [4].

Disproportionate racial and economic burdens of infections and deaths caused by COVID-19 were
observed in Brazil with a higher risk of mortality for Black and Mulato (people with mixed-race ancestry)
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people, compared to that of White people [5–8]. These social disparities in COVID-19 mortality can be
attributed to various factors, such as household crowding, occupation, modes of transportation,
comorbidities, and differential access to healthcare and healthy food (in terms of regularity and quantity),
that lead to increased vulnerability toward viral infections [6, 9].

During the COVID-19 pandemic, two national population surveys related to FI were conducted in Brazil in
December 2020 in a federal unit. Inequity in food access was observed among householders who were
female, non-White, and had low educational levels. The majority of the population was experiencing FI:
33% experienced mild FI, 12% experienced moderate FI, and 12% experienced severe FI. A higher
prevalence of severe FI has been observed in the north, northeast, and rural areas [1, 10]. However,
investigations focusing on city populations are important because of high inequality in food access [11,
14].

São Paulo city is the most populous metropolitan area in the country and severe socioeconomic
inequalities are noted among those living in this area. More than half a million households are in
disadvantaged communities (known as favela), and accounting for 14% of the unemployed population in
April 2021, and 6·4% of COVID-19 deaths in Brazil [2, 14]. According to a national survey, severe FI was
observed in 9–15% of households [1, 13]. However, in São Paulo´s favela, almost half the households
faced FI at the beginning of the COVID-19 pandemic [14].

Due to the unrelenting nature of the pandemic, the present study aimed to examine the prevalence of FI
persistence during the COVID-19 pandemic in favelas.

Methods
A cohort study was conducted using households living in two favelas—Heliópolis and Vila São José—in
São Paulo, Brazil. The inclusion criterion was people living in the aforementioned favelas. Heliópolis
favela is the largest and most densely populated shantytown located close to the downtown area of São
Paulo city. Vila São José is a favela located south of São Paulo city. Further characterization of the study
site can be found in Manfrinato et al. [14]. 

The study began in the early period of the pandemic, in April 2020, and the same householders were
interviewed six months apart: October 2020, and April 2021. 

Data collection
A standardized online questionnaire was employed to derive data on socioeconomic and demographic
characteristics, �nances, and FI during three periods of the study. Interviewers were previously trained. 

In wave 1, an online questionnaire was conducted by the observatory ‘De Olho na Quebrada’ (Eyes in the
Quebrada, slang for “slum”) in Heliópolis for one week. In Vila São José, the community leader sent a
questionnaire to households that he had contact with. In both communities, questionnaires were sent to
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some households through an instant messaging application, WhatsApp, and were then shared with other
residents in these communities. Participants reported their skin color as de�ned by the Brazilian Institute
of Geography and Statistics as White, Mulatto, Black, Yellow, or Indigenous. Data about participants’
education level, occupation, number of children and elderly people in the household, existing morbidity
among residents in the household, number of residents in the household, family income, and social
assistance coverage from (i) the Bolsa Família Program (BFP) (federal conditional cash transfer
program); (ii) the Auxílio emergencial (federal cash transfer offered during the COVID-19 pandemic); (iii)
food kits called cesta básica; and (iv) tickets for students (a city program offered during school closure).
The Auxílio emergencial fund was offered to address political, sanitary, and economic crises. This fund
was available from April to December 2020, Int$254 (R$600), and ended at half the value. From April to
October 2021, it was available at a quarter of the value (Int$64). 

During waves 2 and 3, trained interviewers collected information via phone. Socioeconomic,
demographic, social assistance program coverage, and additional information about di�culties related to
buying gas canisters for cooking (electric stoves are uncommon in Brazil), water supply for cooking,
handwashing, and showers, hand sanitizers, and personal hygiene products (toothpaste, shampoo, and
hand soap). In the third wave, data on rental expenses were collected. If participants did not respond after
three contact attempts on different days and times, this was considered follow-up loss. 

Family income was assessed, including monetary value received from the social assistance program.
The monetary values in Reais (R$) to international dollars (Int$) were calculated while considering the
purchasing power parity for 2020 (conversion factor 2·362) [15]. The Int$ currency is used to compare the
purchasing power of basket goods and services prices in different currencies from the Organisation for
Economic Co-operation and Development (OECD).  

Food insecurity experience
Data on FI were collected according to the Brazilian Food Insecurity Scale—Escala Brasileira de
Insegurança Alimentar (EBIA) in Portuguese [16]. The short version of the scale comprises �ve questions
and presents high sensitivity and speci�city, compared to the original EBIA scale. The short version was
not classi�ed based on FI severity [5]. However, it is useful for the fast diagnosis of families in FI and as a
dichotomized variable (presence or absence of FI). The householder responsible for food acquisition or
preparation was required to respond to the scale. Households that reported FI by answering “yes,” were
scored with 1 point, whereas those who responded with “no” were scored with 0 points, with a maximum
of �ve points in the questionnaire. The �ve questions were based on assessing: (1) anxiety and concerns
about the ability to obtain food; (2) whether households were too poor to buy more food; (3) whether the
quality and variety of food have been compromised, particularly for nutritious food; (4) quantity
reduction; and (5) skipping meals[17]. In the present study, we adapted a short version of the FI over the
past month. We created a dichotomized household food security variable: households with food security
and quite FI (EBIA total score≤2) and FI when (EBIA total score ≥3). EBIA=1 was considered safe, based
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on model-based cutoffs of the EBIA in the original scale [18]. Concerns about food acquisition, monotony
of food, or reduction of food amount brought about by money shortage are characteristics of households
experiencing FI. However, due to the small sample size of households with food security, EBIA=2 was also
considered in the same group as food security.  

Ethical consideration
This study was conducted according to the guidelines laid down in the Declaration of Helsinki and all
procedures involving research study participants were approved by the Universidade Federal de São
Paulo (CAAE 30805520.7.0000.5505). Online consent was obtained from all participants. The
questionnaire only opens after online consent. The present study complies with the guidelines for
Strengthening the Reporting of Observational Studies in Epidemiology. 

Statistical analysis
The distribution of sociodemographic and economic characteristics, EBIA questions, and the prevalence
of FI severity are presented according to the study period. To test the differences according to each wave,
we used the Pearson x2 or Kruskal–Wallis tests.  

Persistence of FI during the follow-up
The outcomes of interest were (i) FI persistence from wave 1 to wave 2 (“no,” “yes”) and (ii) FI persistence
during the three waves: “no/never,” “sometimes in FI” (FI in one or two waves during the study), or “always
in FI”. The independent variables were sociodemographic characteristics in wave 1, per capita income
and social assistance coverage in waves 1 and 2, and income changes in different periods (waves 1 and
2; waves 2 and 3; and waves 1 and 3). Sociodemographic variables were gender (male, female), age
(continuous), education level (<9, ≥9 years), race/ethnicity (White, non-White), number of dwellers (<4 or
≥4), presence of children aged below 10 years, and presence of elderly people (>60 years old). Economic
variables were per capita income (cut-off value was the median value among families in food security for
each wave) and social assistance program coverage (whether or not they received assistance) of scholar
tickets, BFP, auxílio emergencial, food basket, and number of social assistance programs received. The
categories “no/never” or “sometimes” in this variable were combined because of the reduced sample size
for “never.” 

To identify the factors associated with (i) FI persistence from waves 1 to 2 and (ii) FI persistence during
the three waves, the prevalence ratio (PR) was calculated using the Poisson regression model. PR
adjustment was conducted while considering a conceptual model [19]. The variables were maintained if a
signi�cance level of p≤0·20 was noted. Final model was adjusted for education
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A signi�cance level of 5% was adopted. Statistical analyses were performed using STATA 14.0 (Texas,
USA).

Results
In waves 1 and 2, we interviewed 424 householders. In wave 3, 302 (71%) participants were interviewed
since the baseline, answering three assessments. During the cohort study, the reasons for follow-up loss
were as follows: 101 (24%) participants did not answer their phones or respond to Whatsapp messages,
12 (3%) participants refused to participate, and 5 (1%) participants had shifted out of the favela. The
mean interview duration was 5·5 minutes for each wave.  

Participants’ characteristics at baseline and during follow-
up
The majority of householders were young, non-White women; more than half of householders had less
than nine years of education and were working in non-quali�cation jobs as cleaners, kitchen assistants,
drivers, or deliverymen. Most households were densely populated and included children (Table 1). The
proportion of families receiving bene�ts from the Bolsa Família program, tickets for students, and food
kits were 24%, 47%, and 46%, respectively. The reported morbidities were hypertension (17%), respiratory
disease (9%), type 2 diabetes (6%), and dyslipidemia (4%). In the baseline, majority of households in FI
were leaded by women (91%) and non-White (75%). No signi�cant differences in the proportion of food
security and FI were observed between communities. 

Table 1 

Brazilian´s favela household characteristics during COVID-19 pandemic, baseline, April 2020 (n=424)



Page 7/17

Brazilian´s favela  n (%) or P50 (P25, P75)

Householder characteristics  

Female (%) 383 (91%)

Age, years 33 (29,39)

<9 years of education 332 (79%)

Number of dwellers 4 (3,4)

Presence of children 406 (96%)

Presence of elderly 39 (9%)

Non-White 323 (77%)

Occupation  

   Cleaner, kitchen assistant, driver, deliveryman, no quali�cation  234 (55%)

   Unemployed, housewife, retired 111 (26%)

   Graduated                                           78 (19%)

 

During the study, we observed reduced income but an increase in the proportion of families receiving
bene�ts from some social assistance programs (p=0·001). Federal assistance was provided until
December 2020. During this period, the proportion of families experiencing extreme poverty (Int$38 per
day) increased from the second wave: 0 (0), 22/398 (5·5%), and 30/287 (10.4%) in April 2020, October
2020, and April 2021, respectively (x2, p<0·001). A total of 72% of families had expenses related to rent,
with a median (IQR) value of Int$ 254 (212; 296). The frequently reported di�culty in guaranteeing food
security was related to uncertainty regarding food acquisition. This was followed by a reduction in the
amount of food, inability to have a healthy diet, skipping meals, and food running out before receiving or
buying more food. Over time, access to healthy and nutritious food was compromised, and participants
struggled to buy gas canisters for cooking. More than half the participants experienced di�culty with
buying personal hygiene products and alcohol (Table 2). Di�culty in water supply was observed in 60
participants (14%).

Table 2

 Impacts during COVID-19 pandemic, Brazil, April 2020 to April 2021 (n=424)
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Brazilian´s favela  April 2020
(n=424)

October 2020
(n=424)

April 2021
(n=302)

p-
value*

Household characteristics P50 (P25, P75) or n(%)  

Per capita income, Int$ 147 (110;
212)

135 (85; 183) 127 (85; 212) 0·007

Receive some social assistances  173 (43%) 361 (85%) 252 (84%) 0·001

Di�culties in buying gas canister - 303 (71%) 227 (76%) <0·001

Di�culties in buying hygiene products - 223 (53%) 170 (56%) 0·39

Di�culties in buying alcohol 70% - 236 (56%) 178 (59%) 0·45

Di�culties in clean water supply - 60 (14%) 32 (11%) 0·16

Food insecurity         

EBIA score at risk of food insecurity  3 (2,4) 3 (1,3·5) 3 (2,4)  

  Food security (EBIA = 0) 10 (2%) 28 (7%) 25 (8%) 0·009

  1 ≤  EBIA ≤ 2 171 (40%) 183 (43%) 105 (35%)  

  3 ≤  EBIA ≤ 4 207 (49%) 179 (42%) 149 (49%)  

  EBIA = 5 36 (9%)  34 (8%)  23 (8%)   

Uncertainty about food acquisition or
receiving more

390 (92%)  340 (81%)  251 (83%)  <0·001

Ate less than one should 286 (68%) 273 (65%) 194 (65%) 0·61

Unable to eat healthy and nutritious
food

235 (55%)  228 (55%)  193 (65%)  0·01

Skipped a meal  162 (38%) 140 (33%) 130 (44%) 0·01

Ran out of food before buying or
receiving more

93 (22%) 80 (19%) 37 (12%) 0·004

*X2 or Kruskal-Wallis test, total differs due to missing 

The distribution of some experiences related to di�culties in food acquisition (1≤EBIA≤2) and FI
(EBIA≥3) changed during the study (p=0·009) (Figure 1). Most participants experienced FI. Less than 10%
of participants experienced food security since the beginning of the COVID-19 pandemic. Migration from
some experience of food access di�culties (1≤EBIA≤2) to FI (EBIA≥3) were observed from wave 1 to 2
in 33% (x2, p<0·001) participants and from wave 2 to 3 in 38% (x2, p<0·001) participants.  

Persistence of FI during the follow-up



Page 9/17

FI persistence during the cohort period was not associated with the favela, sociodemographic
characteristics, or the existing morbidity. 

The variable associated with FI persistence in waves 1 to 2 was income in the second wave
[PRadjusted=1·46 (95%CI: 1·08-1·97)] after adjustment for education. Educational level was associated
with “always in FI” [PRcrude=1·50 (95%CI: 1·03-2·17)], but after adjustment for baseline income, no
association was observed [PR adjusted=1·49 (95%CI: 1·00-2·22)] (data not shown). 

Table 3 

Associated factors of food insecurity persistence during COVID-19 pandemic, April 2020 to April 2021,
Brazil (n=302)
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Variables EBIA≤2/

sometimes FI/”always
in FI”

Crude PR (95%CI) Adjusted PR (95%CI) for
education

Sometimes
FI

“Always in
FI”

Sometimes
FI

“Always in
FI”

n 65 (22%) /138 (46%)
/99 (33%)

138 (46%) 99 (33%) 138 (46%) 99 (33%)

Income        

1st wave*          

   ≥ median 26 (44%) /53 (43%)
/26 (31%)

1·00 1·00 1·00 1·00

   < median 33 (56%) /71 (57%)
/58 (69%)

1·02 (0·71-
1·45)

1·27 (0·92-
1·77)

1·02 (0·71-
1·46)

1·24 (0·88-
1·74)

2nd wave*          

   ≥ median 33 (55%) /62 (48%)
/25 (27%)

1·00 1·00 1·00 1·00

   < median 27 (45%) /68 (52%)
/68 (73%)**

1·10 (0·78-
1·55)

1·66 (1·20-
2·30)

1·08 (0·77-
1·53)

1·62 (1·17-
2·24)

Di�culty to buy gas canister        

      Never,
sometimes

42 (67%) /52 (39%)
/19 (19%)**

1·00 1·00 1·00 1·00

      Always 21 (33%) /83 (61%)
/80 (81%)

1·44 (1·02-
2·04)

2·55 (1·79-
3·62)

1·46 (1·02-
2·06)

2·54 (1·78-
3·62)

Di�culty to buy hand sanitizer        

      Never 39 (62%) /36 (26%) /7
(7%)**

1·00 1·00 1·00 1·00

      Sometimes 11 (17%) /52 (38%)
/26 (26%)

1·72 (1·12-
2·63)

4·62 (2·56-
8·33)

1·76 (1·145-
2·72)

4·68 (2·58-
8·47)

      Always 13 (21%) /48 (35%)
/66 (67%)

1·64 (1·06-
2·53)

5·49 (3·16-
9·52)

1·69 (1·09-
2·61)

5·67 (3·24-
9·91)

      p-trend     <0·001   <0·001

Di�culty to buy hygiene products        

      Never 34 (55%) /40 (29%)
/10 (10%)**

1·00 1·00 1·00 1·00

      Sometimes 19 (31%) /51 (38%)
/29 (29%)

1·35 (0·89-
2·04)

2·66 (1·60-
4·42)

1·36 (0·89-
2·09)

2·76 (1·64-
4·64)

      Always 9 (15%) /45 (33%) /60
(61%)

1·54 (1·01-
2·36)

3·83 (2·38-
6·14)

1·58 (1·03-
2·43)

4·08 (2·49-
6·68)
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      p-trend     <0·001   <0·001

*median values among food secure Int$147 (1st wave), Int$154 (2nd wave), ** p<0·05 by X2 test 

 

Table 3 presents the factors associated with FI persistence during the three waves of the study. Almost
half of the households presented FI at least once during the cohort period, and 33% were in FI at the three
time points of the study. Income in wave 1, sociodemographic characteristics, social assistance program
coverage, and water supply were not associated with FI persistence. However, lower income in wave 2
was associated with a higher prevalence of FI persistence [PR adjusted=1·62 (95%CI: 1·17-2·24)] adjusted
by educational level. 

Changes in income during the cohort were not associated
with FI persistence. 
Families who always experienced di�culties with buying gas canisters were also “always in FI.”
Households with hardships related to buying hand sanitizer and hygiene products presented more than
four times higher prevalence of “always in FI,” compared to families without those necessities (p-trend
<0·001). 

 

Discussion
In this cohort study, half of the households had some experience with FI at some point of the assessment,
and one-third were “always in FI.” Lower income was associated with FI persistence. Households
experiencing permanent di�culties accessing gas canisters, hygiene products, and hand sanitizers were
“always in FI.”

To date, most studies conducted during the COVID-19 pandemic were cross-sectional focusing on the
early period of the pandemic. The prevalence of FI varied from 15–44% in Canada, Brazil, USA, and
Jordanian, and among Australian families reduced intake of fresh foods [20–25]. At the end of 2020, in
Brazil, 59% experienced FI, with a higher prevalence among those living in favelas [1, 10, 14].

Some cohort studies examined changes in FI before and after the COVID-19 pandemic. Income reduction
was noted in approximately 90% of households, and half of them shifted into FI during lockdown to
control the COVID-19 infection. Self-employed people, families with children, people moving from
employment to unemployment, living in rural or under-served settlements were more compromised [6, 14,
26–28, 34]. In England, inequity in access to healthy and nutritious food was observed [29]. Lack of the
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guarantees of su�cient food and basic needs were compromised in the American households
particularly among households with FI [31].

Although social assistance coverage during the study increased, it was not associated with FI
persistence. Partial FI protection from the Auxílio emergencial fund was observed in two national surveys
conducted during the COVID-19 pandemic. The majority of families receiving federal social assistance
are accustomed to buying food. Among the poorest populations, rice, beans, and maize �our are part of
their basic diet and were strongly affected by in�ation, including gas canisters for cooking [2, 7]. Even
after receiving bene�ts, the prevalence of severe FI was three times higher, compared to that of non-
recipients [1, 10]. Therefore, FI protection is observed when income is Int$423 (R$1,000) per capita [1].

A limitation of the present study is the follow-up loss that occurred when participants could not be
contacted by phone or Whatsapp. Those households could be more vulnerable with a strong income
limitation to pay rent and had to move from favela or di�culty to buy credit for mobile phones. Another
limitation is the convenience sample, which can yield biased prevalence estimates and should not be
generalized. The third limitation is related to the short version of the FI questionnaire. The short FI version
did not classify FI severity. However, it is useful for screening families for FI [17].

Conclusions
Guarantees of su�cient food quantities of appropriate quality with regularity, and without risk of losing
access to basic needs, such as hygiene products, were compromised in the examined communities,
particularly among households with FI persistence.

Due to the relentless nature of the COVID-19 pandemic, research on this topic is important to call
attention to and encourage cross-government action to level up health and �ght inequities [32]. The
Brazilian government extinguished i) the Food and Nutritional Security Council, an advisory board
responsible to propose guidelines, execution and monitoring of food and nutritional security policies, ii)
reduced budget of the Food Purchase Program that subsidized food baskets from family farm foods for
communities in vulnerability, and iii) deleted the government agricultural stockpiles [33]. These programs
should be recovered, along with social safety net programs, payment deferrals, and tax breaks for food
basket items [34]. Strengthening the family farm, the Millennium Development Goals for 2030 for
sustainable development, to end hunger, can be achieved.

Efforts to address the need for assistance of all kinds, particularly food assistance, gas canister
acquisition, and hygiene products, are required due to the COVID-19 pandemic.

Abbreviations
Bolsa Família Program (BFP), federal conditional cash transfer program; COVID-19: coronavirus disease;
EBIA: Brazilian Food Insecurity scale; FI: Food Insecurity; PR: prevalence ratio. 
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Figure 1

Prevalence of food insecurity during COVID-19, São Paulo favela, April/2020 to April 2021(n=424)


