
Short Communication

Coronavirus disease 2019, food security and maternal mental
health in Ceará, Brazil: a repeated cross-sectional survey

Hermano AL Rocha1,2,3,* , Christopher R Sudfeld1, Álvaro JM Leite3,4,
Sabrina GMO Rocha4, Márcia MT Machado3 , Jocileide S Campos4,
Anamaria Ce Silva4 and Luciano L Correia3

1Department of Global Health and Population, Harvard T. H. Chan School of Public Health, Boston, MA, USA:
2Department of Maternal and Child Health, Federal University of Ceará, Fortaleza, Brazil: 3Department of Community
Health, Federal University of Ceará, Fortaleza, Brazil: 4Service, Education and Community Integration, University
Center Unichristus, Fortaleza, Brazil

Submitted 20 November 2020: Final revision received 18 January 2021: Accepted 4 February 2021: First published online 10 February 2021

Abstract
Objective: To quantify the change in the risk of food insecurity andmaternal mental
disorder (MMD) before and during the coronavirus disease 2019 (COVID-19) pan-
demic.
Design: Repeated cross-sectional survey. Between 17 July and 10 September 2020,
mother–child pairs who were enrolled in a population-based survey in 2017 were
re-contacted by telephone for consent and to complete a telephonic COVID-19
survey. We used the Brazilian Food Insecurity Scale to assess food security and
the Self Reporting Questionnaire-20 to assess MMD. McNemar’s test for paired data
that also accounted for clustering was used. Logistic regression was used to assess
the relationship of unemployment and receipt of government assistance with food
insecurity and MMD in 2020.
Setting: Ceará, Brazil.
Participants: Five hundred and seventy-seven mother–child pairs completed
the 2017 and 2020 surveys. At the time of the 2020 interview, the child cohort
was 36–108 months of age.
Results: The proportion of mothers reporting food insecurity was 15·5 % higher
(95 % CI 5·9, 25·1, P value< 0·001) during the pandemic in July–August 2020 as
compared with November 2017, while the prevalence of MMD was 40·2 % higher
during the pandemic (95 % CI 32·6, 47·8, P value< 0·001). Loss of formal employ-
ment was associated with increased risk of food insecurity, but not with the risk of
MMD.
Conclusions: The risk of food insecurity and MMD in Ceará increased during the
COVID-19 pandemic. These findings highlight the need for policies and interven-
tions to reduce the impact of the COVID-19 pandemic on maternal and child
health, nutrition and well-being in Brazil.
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The global pandemic of coronavirus disease 2019 (COVID-
19) has surpassed 48million cases worldwide in November
2020, and Brazil has recorded more than five million con-
firmed cases(1). Aiming to mitigate COVID-19 transmission,
social distancing measures were implemented in many
cities in Brazil, which led to isolation, school closures

and unemployment, as well as potentially increased the
risk of food insecurity and negatively impacted mental
health and well-being(2,3). Social distancing and school clo-
sures were implemented in Ceará, following the govern-
ment lockdown decree on 19 March 2020. The Brazilian
government provided COVID-19 assistance starting in
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April 2020. This assistance was a monthly cash payment of
˜US$120 for self-employed and informal workers over
18 years of age who do not receive any other benefit from
the Federal Government (except for the conditional cash
transfer programme), individuals who did not have formal
employment and for families with a per capita monthly
income (per person) up to half the minimum wage (about
US$93) or a total monthly family income of up to three
times minimum wage (about US$560).

The COVID-19 pandemic and related lockdowns may
significantly increase the risk of food insecurity through
multiple pathways including loss of employment and dis-
ruption of food supply chains(4,5). A study conducted in
Bangladesh found that the percentage of households
experiencing food insecurity increased by 52 % during a
COVID-19 lockdown as compared with 1–2 years before
the pandemic(6). In the USA, the COVID-19 Impact
Survey found that 34·4 % of households with children
≤12 years old were food insecure in April 2020, compared
with 15·1 % in 2018(7). Further, multiple studies have found
that the COVID-19 pandemic and lockdowns have nega-
tively affected mental health in diverse contexts and pop-
ulations(8,9). Nevertheless, evidence on food insecurity and
mental health in LMIC, particularly in Latin America, that
compares rates before and during the pandemic is limited.
To address this evidence gap, we report the change in the
prevalence of food insecurity andmaternal mental disorder
(MMD) before and during the COVID-19 pandemic in
Ceará, Brazil.

Methods

We analysed data from the Maternal and Child Health
Research in Ceará (Pesquisa de Saúde Materno Infantil
no Ceará - PESMIC), a population-representative repeated
cross-sectional survey focused on maternal and child
health including children living in the state of Ceará, in
northeastern Brazil. Ceará is the sixth poorest state in

Brazil, with an average per capita income of US$150,
and subsistence agriculture predominates in the rural area
of the state. The PESMIC completed a survey round of
mothers and children in 2017, and the full details of the
methods can be found elsewhere(10). Briefly, PESMIC
2017 survey round used random cluster based on the
Brazilian Institute of Geography and Statistics census
tracks. In each census track, twenty houses were randomly
selected and households with children <72 months of age
were eligible for enrolment. In 2020, eligible participants in
the COVID-19 impact study were all 3566 mothers of chil-
dren who were enrolled in the PESMIC survey round in
2017. Telephone contact number was available for all
participants. Between 17 July and 10 September 2020,
participants were re-contacted by trained interviewers by
telephone for consent and to complete a survey. At the time
of the 2020 interview, the child cohort was 36–108 months
of age.

The study questionnaires in 2017 and 2020 included the
Brazilian Food Insecurity Scale (Escala Brasileira de
Insegurança Alimentar – EBIA), which is validated in
Brazil for food insecurity screening(11). Both survey rounds
used the reduced version of EBIA, which included five
question, and food insecurity was defined by the endorse-
ment of any of the five questions. We did not use the full
fifteen-question EBIA, and we were therefore not able to
assess the severity of food insecurity. The Self Reporting
Questionnaire-20 was also administered to assess symp-
toms of common mental disorders; MMD was defined as
a score higher than 8 as per the scoring standard(11,12).
Employment status and receipt of government assistance
were assessed by maternal self-report.

We examined the proportion of participants reporting
food insecurity and MMD during 2017 v. the COVID-19
period in 2020 with McNemar’s test for paired data that also
accounted for clustering by census track due to the design
of the PESMIC study. We presented difference in propor-
tions of food insecurity and MMD during the pandemic
in 2020 as compared with 2017 with CI. Participants who

Table 1 Food insecurity andmaternal mental disorder for participants of thePesquisa de SaúdeMaterno Infantil no Ceará survey in 2017 and
2020

2017 before COVID-19 pandemic

2020 during COVID-19 pandemic

Difference in proportions* 95% CI P value*

Present Absent Total

Mean SD Mean SD Mean SD

Food insecurity
Present 222 43·4 57 11·2 279 54·6 15·5% 5·9, 25·1 <0·0001
Absent 136 26·6 96 18·8 232 45·4
Total 358 70·1 153 29·9 511 100

Maternal mental disorder
Present 60 12·2 27 5·5 87 17·6 40·2% 32·6, 47·8 <0·0001
Absent 225 45·6 181 36·7 406 82·4
Total 285 57·8 208 42·2 493 100

COVID-19, coronavirus disease 2019.
*Difference in proportion and P value from McNemar’s test that also accounted for cluster design.
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were missing food insecurity (n 66) or MMD (n 83) data in
2017 were excluded from the analysis; all participants had
complete data for 2020. We also examined the association
of maternal employment and receipt of government assis-
tancewith food insecurity andMMDwithin the 2020 survey
with logistic regression. We used separate univariate mod-
els with food insecurity and MDD as dependent variables
andmaternal employment and receipt of government assis-
tance as independent variables (both were not included in
same model). No participants were missing dependent or
independent variables in the 2020 survey. Both survey
rounds received approval from the Brazilian research
ethics committee.

Results

A total of 577 maternal–child pairs participated in the 2020
survey during the COVID-19 pandemic. The participants
who completed the 2020 survey were relatively similar to
those who were included in the 2017 PESMIC but were
not followed up in 2020 (n 2989). Participants who were
followed up had relatively similar risk of food insecurity
as compared with those not followed up (55·0 % v.
60·1 %, P value = 0·122) and had slightly higher monthly
income (R$ 1387·21 v. R$ 1040·53, a difference of ˜60 dol-
lars/month, P value = 0·001).

In July–September 2020, during the COVID-19 pan-
demic, 68·9 % of the families reported food insecurity
and 57·8 % of the mothers had Self Reporting
Questionnaire-20 scores consistent with MMD, as com-
pared with 54·4 % and 17·6 % before the pandemic in
2017, respectively. The difference in proportion of food
insecurity was 15·5 % higher (95 % CI 5·9, 25·1, P value
< 0·001) during the pandemic in July–August 2020 as
compared with November 2017, while MMD was 40·2 %
higher for MMD during the pandemic (95 % CI 32·6, 47·8,
P value< 0·001) (Table 1).

Table 2 presents the relationship of unemployment and
receipt of government aid with risk of food insecurity and
MMD in 2020. About 62 % of the mothers who worked
before the pandemic reported losing employment, and
69 % received the government COVID-19-related financial
aid. Loss of formal employment was associated with
increased likelihood of food insecurity (OR: 6·70; 95 % CI
3·14, 14·30). In addition, families that received government
assistance also had increased likelihood of food insecurity
(P-values < 0·001). Unemployment and receipt of govern-
ment assistance were not associated with MMD in 2020
(Table 2).

Discussion

In this population-based cohort in Ceará, Brazil, we found
that the prevalence of food insecurity increased by 15·5 % T
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during the COVID-19 and MMD increased by 40·2 % from
2017 to 2020 during the COVID-19 pandemic. Our results
also suggest that during 2020, loss of employment and
receipt of government aid (an indicator of poverty) were
associated with an increased risk of food insecurity.

Increased risk of food insecurity during the COVID-19
pandemic is in line with studies in high-income and
LMIC settings(6,7). We found that formal job loss was mark-
edly associatedwith increased risk of food insecurity. Ceará
has been economically stable since 2017; therefore, job
losses reported in the 2020 survey were most likely related
to the COVID-19 pandemic. In addition to unemployment,
the interruption of food supply chains can also contribute
to the increased risk of food insecurity(13); however, in
Ceará, there were no major interruptions in the distribution
of food reported during the study period.

In addition, Pfefferbaum et al. suggested that COVID-19
andpublic health actions like social distancingmaynegatively
impact mental health through isolation, loss of income and
uncertainty about the future(14). In this study, MMD signifi-
cantly increased during the pandemic; however, job loss
and the need for government assistance were not associated
with increased risk and therefore suggest that the other factors
negatively contributed to poorer mental health. Of note, food
insecurity is associatedwith poorermental health andmay be
a contributor in our study(15). Food insecurity and MMD can
negatively impact child nutritional status, parenting and child
development and represent an unprecedented risk to child-
ren’s health and well-being(16–21).

Our study has several limitations. First, our study may be
at risk of attrition bias as not all participants surveyed in 2017
were followed up in 2020; however, we found that partici-
pants who were followed up were relatively similar to those
not followedup. In addition, the difference in themodality of
data collection between survey rounds (in-person v. tele-
phone) may have led to information bias; however, it is
not clear the degree to which participants may over- or
underreport food insecurity and MMD by telephone.

Ceará is one of the poorest states of Brazil, and the aver-
age monthly per capita income of US$ 150 can be com-
pared with that of many other developing countries.
These findings highlight the need for policies and interven-
tions to reduce the impact of the COVID-19 pandemic on
food insecurity and maternal mental health in Brazil. A few
potential strategies include extending or increasing the
government COVID-19 assistance programme, direct pro-
vision of food to families in need and expanded access to
mental health services.

Acknowledgements

Acknowledgements: The authors thank all the study partici-
pants and especially all the mothers who, sometimes even
under unfavourable environmental, emotional and social

conditions, agreed to tell us their stories. Financial support:
The study was supported by the Fundação Cearense de
Apoio ao Desenvolvimento Científico e Tecnológico
(<PPSUS CE - FUNCAP/SESA/MS/CNPq 13506703-0>),
Edital Jovens Doutores for postdoctoral support of
Hermano A. L. Rocha and Sociedade Cearense de
Pediatria (Cearense Society of Pediatrics). Conflict of inter-
est: The authors have no example conflicts of interest to dis-
close. Authorship: Author’s contributions were as follows:
H.A.L.R., S.G.M.O.R., L.L.C., Á.J.M.L., J.S.C., C.R.S.,
M.M.T.M. and A.C. e S. havemade substantial contributions
to the study conception and design and reviewed the
manuscript critically for relevant intellectual content and
on drafting the article and they reviewed it critically for
important intellectual content. All authors approved the
final manuscript as submitted and agree to be accountable
for all aspects of the work. Ethics of human subject partici-
pation: This study was conducted according to the guide-
lines laid down in the Declaration of Helsinki, and all
procedures involving study participants were approved
by the Comitê de Ética da Unichristus. Written informed
consent was obtained from all subjects.

References

1. Dong E, Du H & Gardner L (2020) An interactive web-based
dashboard to track COVID-19 in real time. Lancet Infect Dis
20, 533–534.

2. Costa S da S (2020) Pandemia e desemprego no Brasil [The
pandemic and the labor market in Brazil]. Revista de
Administração Pública 54, 969–978.

3. Souza LP & de Souza AG (2020) No mar brasileiro agitado
pela COVID-19, não estamos todos no mesmo barco [In
the Brazilian sea agitated by COVID-19, we're not all in
the same boat]. J Manag Primary Health Care 12, 1–10.

4. Pereira M & Oliveira AM (2020) Poverty and food insecurity
may increase as the threat of COVID-19 spreads. Public
Health Nutr 23, 3236–3240.

5. Torero M (2020) Without food, there can be no exit from the
pandemic. Nature 580, 588–589.

6. Hamadani JD, Hasan MI, Baldi AJ et al. (2020) Immediate
impact of stay-at-home orders to control COVID-19 transmis-
sion on socioeconomic conditions, food insecurity, mental
health, and intimate partner violence in Bangladeshi women
and their families: an interrupted time series. Lancet Global
Health 8, e1380–e1389.

7. Bauer L (2020) The COVID-19 crisis has already left too
many children hungry in America. https://www.brookings.
edu/blog/up-front/2020/05/06/the-covid-19-crisis-has-
already-left-too-many-children-hungry-in-america/
(accessed October 2021 2020).

8. Machado DB, Alves FJO, Teixeira CSS et al. (2020) Effects of
COVID-19 on anxiety, depression and other mental health
issues: a worldwide scope review. Res Square.

9. da Silva ML, Rocha RSB, Buheji M et al. (2021) A systematic
review of the prevalence of anxiety symptoms during coro-
navirus epidemics. J Health Psychol 26, 115–125.

10. Correia LL, Rocha HAL, Rocha SGMO et al. (2019)
Methodology of maternal and child health populational sur-
veys: a statewide cross-sectional time series carried out in
Ceará, Brazil, from 1987 to 2017, with pooled data analysis
for child stunting. Ann Global Health 85, 24.

COVID-19, food security and maternal mental health 1839

https://doi.org/10.1017/S1368980021000628 Published online by Cambridge University Press

https://www.brookings.edu/blog/up-front/2020/05/06/the-covid-19-crisis-has-already-left-too-many-children-hungry-in-america/
https://www.brookings.edu/blog/up-front/2020/05/06/the-covid-19-crisis-has-already-left-too-many-children-hungry-in-america/
https://www.brookings.edu/blog/up-front/2020/05/06/the-covid-19-crisis-has-already-left-too-many-children-hungry-in-america/
https://doi.org/10.1017/S1368980021000628


11. Santos LP dos, Lindemann IL, Motta JV dos S et al. (2014)
Proposta de versão curta da Escala Brasileira de Insegurança
Alimentar [Proposal of a short-form version of the Brazilian
Food Insecurity Scale]. Revista de Saúde Pública 48, 783–789.

12. Gonçalves DM, Stein AT & Kapczinski F (2008) Avaliação de
desempenho do Self-Reporting Questionnaire como instru-
mento de rastreamento psiquiátrico: um estudo comparativo
com o Structured Clinical Interview for DSM-IV-TR
[Performance of the Self-Reporting Questionnaire as a psy-
chiatric screening questionnaire: a comparative study with
Structured Clinical Interview for DSM-IV-TR]. Cadernos de
Saúde Pública 24, 380–390.

13. Pérez-Escamilla R, Cunningham K & Moran VH (2020)
COVID-19 and maternal and child food and nutrition insecu-
rity: a complex syndemic. Matern Child Nutr 16, e13036.

14. Pfefferbaum B & North CS (2020) Mental health and the
Covid-19 pandemic. N Engl J Med 383, 510–512.

15. Jones AD (2017) Food insecurity and mental health status:
a global analysis of 149 countries. Am J Prev Med 53,
264–273.

16. Jyoti DF, Frongillo EA & Jones SJ (2005) Food insecurity
affects school children’s academic performance, weight gain,
and social skills. J Nutr 135, 2831–2839.

17. Cogill S, CaplanH, AlexandraH et al. (1986) Impact ofmater-
nal postnatal depression on cognitive development of young
children. Br Med J (Clin Res Ed) 292, 1165–1167.

18. Rose-Jacobs R, Black MM, Casey PH et al. (2008) Household
food insecurity: associations with at-risk infant and toddler
development. Pediatrics 121, 65–72.

19. Cook JT, FrankDA, Casey PH et al. (2008) A brief indicator of
household energy security: associations with food security,
child health, and child development in US infants and tod-
dlers. Pediatrics 122, e867–e875.

20. Mishra K & Rampal J (2020) The COVID-19 pandemic
and food insecurity: a viewpoint on India. World Dev 135,
105068.

21. Rocha HAL, Sudfeld CR, Leite ÁJM et al. (2020) Adverse
childhood experiences and child development outcomes
in Ceará, Brazil: a population-based study. Am J Prev
Med.

1840 HAL Rocha et al.

https://doi.org/10.1017/S1368980021000628 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021000628

	Coronavirus disease 2019, food security and maternal mental health in Ceará, Brazil: a repeated cross-sectional survey
	Methods
	Results
	Discussion
	Acknowledgements
	References


