Received: 24 January 2024

Revised: 1 August 2024

Accepted: 12 August 2024

DOI: 10.1111/mcn.13714

REVIEW ARTICLE

I‘ ‘WILEY

Household food insecurity and symptoms of anxiety and
depression during pregnancy: Systematic review and

meta-analysis

Camila Bietel ® |
Vivian S. S. Goncalves?

1Graduate Program in Human Nutrition,
Faculty of Health Sciences, University of
Brasilia, Brasilia, Brazil

2Graduate Program in Public Health, Faculty
of Health Sciences, University of Brasilia,
Brasilia, Brazil

3Department of Social and Behavioural
Health, School of Public Health, University of
Nevada Las Vegas, Las Vegas, Nevada, USA

Correspondence

Nathalia Pizato, Graduate Program in Human
Nutrition, Faculty of Health Sciences,
University of Brasilia, Campus Universitario
Darcy Ribeiro, 70910900, Brasilia - DF, Brazil.
Email: pizatonat@unb.br

Funding information

Universidade de Brasilia,

Grant/Award Number: DPG/DPI/University
of Brasilia and PPGNH/UnB; Federal District
Research Support Foundation (FAP/DF),
Grant/Award Number: 498/2021-FAPDF/
SUCTI/COOTEC

Amanda Biete?

| Erika S. O. Patriota? |

Gabriela Buccini® | Nathalia Pizato®

Abstract

Household food insecurity (HFI) has been related to adverse maternal-child health
outcomes and mental health worsening during pregnancy. Few studies evaluated the
temporal association between HFI and anxiety and depressive symptoms in pregnant
women, and this association remains not completely understood. This study aimed
to systematically review the association between HFI and symptoms of depression
and anxiety in pregnant individuals. The systematic review protocol was registered in
the International Prospective Register of Systematic Reviews (CRD42022373615).
Systematic searches were conducted on 10 electronic databases and grey literature.
Two researchers independently conducted the study selection, data extraction
process, and the risk of bias assessment. Random-effects meta-analysis models were
used, and I?>40% indicated high heterogeneity across studies. Eighteen articles
were included for the systematic review, comprising n=27,882, and a total of
18,987 pregnant individuals aged between 14 and 45 years were included in the
meta-analysis. The prevalence of HFI reported in studies ranged from 12.6% to
62.1% (n=17). The prevalence of depressive and anxiety symptoms ranged from
18% to 49% (n = 11) and 23% to 34% (n = 2), respectively. HFI during pregnancy was
associated with increased odds of experiencing symptoms of depression [(OR: 2.52;
95% Cl: 2.11-3.02), 12 = 73.23%]. The quality of evidence was very low due to high
heterogeneity. Our findings highlighted the association between HFI and depression
symptoms during pregnancy. Findings from this study suggest the importance of

assessing HFI and mental health during pregnancy.
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1 | INTRODUCTION

Maternal health during pregnancy is essential during foetal devel-
opment, with lasting implications for the child's health, growth and
development. There is a growing acknowledgement that the devel-
opment of future generations should begin at preconception and
continue throughout pregnancy. Aligned with the Sustainable
Development Goals (SDGs), these initiatives underscore the impor-
tance of investing in early life to achieve the health, wellbeing, and
human capital development of next generations (Black et al., 2021).

Several psychological and social changes are experienced during
pregnancy (Hill et al., 2020; Lockitch, 2008; Soma-Pillay et al., 2016),
such as genetic factors, previous history of mental disorders,
pregnancy-related stress and anxiety, traumatic events, and lack of
social and family support, and those may give rise to adverse mental
health outcomes during pregnancy (Ayyub et al, 2018; Bedaso
et al., 2021; Hromi-Fiedler et al., 2011). The low-income status and
household food insecurity (HFI) may be considered psychosocial
stressors, which are associated with worsening mental health in
pregnant women (Abrahams et al., 2018; Hromi-Fiedler et al., 2011;
Izano et al., 2020; Khoshgoo et al., 2020).

HFI refers to the condition in which a home or family faces
restrictions without access to adequate and nutritious food to meet
the dietary needs of all family members (FAO, 2023b). About 30% of
the population globally are facing the highest levels of HFI in 2022
(FAO, 2023a). It is important to note that the global prevalence of
moderate or severe HFl was higher among women, with 27.8% of
women facing moderate or severe HFI while 25.4% of men in the
same situation (FAO, 2023a). HFI during pregnancy is an important
factor to be investigated because poor access to food leads to a high
intake of processed food, rich in energy density but poor in nutrients.
This type of food is associated with increased chances of mal-
nutrition, overweight, and obesity (FAO, 2020), excessive and
inadequate weight gain (Arzhang et al, 2022; Biltoft-Jensen
et al.,, 2022; FAO, 2020), and inadequate baby outcomes such as
growth deficits at birth (Karbin et al., 2022). Recent articles show that
HFI is associated with symptoms of depression and anxiety during
pregnancy (Khoshgoo et al., 2020; van Heyningen et al., 2017).
Depression is characterised by depressive mood, in which the indi-
vidual presents sadness, irritability, a feeling of emptiness, and loss of
pleasure, accompanied by other symptoms. Anxiety is characterised
as fear and external anxieties related to behavioural disorders, pre-
senting serious symptoms that result in losses in the personal, family,
social, educational, and occupational spheres (World Health Organi-
sation, 2023). It is emphasised that during pregnancy, women un-
dergo significant physiological and social changes that may play a role
in the development of depressive symptoms (Mazza et al., 2023).

Studies have reported the association between symptoms of
depression in pregnant women and HFI (Abrahams et al., 2022;
Abrahams & Lund, 2022). It is important to emphasise that
the COVID-19 pandemic has led to an increase in poverty, food
and nutritional insecurity, and a worsening of health outcomes. In

this context, families with children and pregnant individuals
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Key messages

e Increased anxiety and depressive symptoms frequently
manifest in households with lower income levels, high-
lighting a notable correlation between socioeconomic
status and mental health challenges.

e Household food insecurity (HFI) is associated with
increased odds of experiencing depressive symptoms
during pregnancy, presenting the intricate relationship
between insufficient access to food resources and the
exacerbation of mental health issues during pregnancy.

e Improving public policies focused on ensuring food
security for pregnant individuals holds the potential to
enhance positive psycho-emotional health outcomes

during pregnancy.

require support and protection to ensure food security for all
(Pérez-Escamilla et al., 2020).

Recent evidence suggests that HFI is related to adverse mental
health outcomes (Abrahams et al., 2018; Ayyub et al., 2018; Hromi-
Fiedler et al, 2011; Laraia et al, 2015), but the investigation
of symptoms of depression and anxiety in pregnant women has
not been evaluated through a systematic review. Elucidating the
relationship between HFI and maternal depression and anxiety is
important to develop public policy and practice-based interventions
aimed at optimising women's mental health and ensuring the correct
development of pregnancy. The aim of this study is to conduct a
systematic review to evaluate the association between HFI and

symptoms of depression and anxiety during pregnancy.

2 | METHODS

2.1 | Registration and protocol

This systematic review was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) checklist 2020 (Page et al., 2021) (Appendix S1). The sys-
tematic review was registered in the international Prospective Reg-
ister of Systematic Reviews (PROSPERQ) (CRD42022373615). The
Population, Exposure, Comparison, Outcome, and Study design was
used to elaborate the guiding study question as follows: ‘Is there an
association between HFI and symptoms of depression and anxiety in

pregnant women?’

2.2 | Eligibility criteria
The inclusion criteria for this review were studies that evaluated
pregnant women of any age and observational studies, with no

restrictions on language, country, or publication date published in
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indexed and grey literature. The exclusion criteria were reviews or
qualitative studies, abstracts or book chapters, and studies focused

on pregnant women with pre-existing comorbidities.

2.3 | Exposure

The key exposure was the HFI measured by validated instruments or
surveys. Food insufficiency and maternal hunger were characterised
as severe HFI considering the United States Department of Agricul-
ture Questions to assess Food Security Status during pregnancy in
the Maternal Infant Health Assessment Survey (Blumberg
et al., 1999; Coleman-Jensen, 2010). The highest level of HFI was
included in the meta-analysis when selected studies categorised the
different levels of food insecurity. Eligible studies that did not report
adequate data for meta-analysis were qualitatively assessed during
the systematic review.

24 | Outcome
The outcomes examined in this systematic review encompassed
symptoms of depression and anxiety, which were measured by

studies using various assessment instruments.

2.5 | Search strategy

The searches were performed on 29 May 2023, and updated on
27 November 2023, in the following databases: Medline, Scopus,
Embase, Web of Science, PsycINFO, Scielo, Lilacs, and BVS. Fur-
thermore, grey literature studies that met the eligibility criteria
established in this review were performed using ProQuest Disser-
tations and Theses Global and Google Scholar (limited to the first
200 most relevant results) (Pizato et al., 2017). Also, reference lists
of selected articles were manually searched to identify studies that
had not been retrieved from the databases. Missing data or not
being available in full text were sought via e-mail to the corre-
sponding authors. Records were downloaded to a Microsoft Excel
spreadsheet, added to a standardised data collection form, and
duplicates were removed using Mendeley® software. Rayyan®
software was used to check possible duplicate references and to
triage potentially eligible studies.

The primary approach involved the utilisation of the following
terms and Boolean operators: (pregnancy OR pregnancies OR gestate
OR gestated OR gestates OR gestating OR gestational OR gestations
OR pregnant OR 'pregnant woman' OR 'pregnant women' OR
‘woman pregnant' OR 'women pregnant' OR maternally OR mater-
nities OR maternity OR mothers OR mother OR maternal OR ante-
natal OR antenatally OR 'maternal exposure') AND (‘food insecurity’'
OR 'food insecurities' OR 'insecurity food' OR 'food rationing' OR
‘rationing food' OR 'nutrition insecurity' OR 'food and nutrition
insecurity' OR 'food and nutrition insecurity' OR 'food supply' OR

}Wl LEYy—L 2°'

'food supplies' OR 'supplies food' OR 'supply food' OR ‘food security'
OR ‘'security food' OR ‘'food insecurity scale' OR ‘'household
food insecurity measurement scale’ OR 'food insufficiency') AND
(depressed OR depression OR depressions OR 'depressive disorder
OR depressively OR depressive OR depressiveness OR depressives
OR 'depressive symptoms' OR 'depressive symptom' OR 'symptom
depressive' OR 'symptoms depressive' OR 'emotional depression'
OR 'depression emotional' OR 'health mental' OR 'mental health'
OR 'depressive disorders' OR anxiety OR anxieties OR anxiousness
OR nervousness OR 'social anxieties' OR 'anxiety social' OR stress OR
stressed OR stresses OR stressful OR stressfulness OR stressing OR
'psychological distress' OR 'mental ill-health’ OR ‘antepartum
depression' OR 'prenatal depression' OR 'prenatal anxiety' OR 'com-
mon mental disorder'). The search strategy for the systematic review
was reviewed by a researcher with extensive experience in con-
ducting systematic reviews according to the Peer Review of Elec-
tronic Search Strategies (PRESS checklist) (McGowan et al., 2016).
Search strategies are detailed in Appendix S1.

2.6 | Studies selection

The duplicates were identified and removed using the reference
management tool Mendeley Desktop (version 1.19.8), and the
Rayyan QCRI software (Qatar Computing Research Institute®,
Doha, Qatar) was used to screen articles. The study selection pro-
cess was carried out in two steps. First, two researchers indepen-
dently (C.B. and A.B.) screened the abstracts and the titles of all
citations in the databases. Those that did not meet the delimited
inclusion criteria were excluded. Then, the selected potentially eli-
gible studies were submitted for full-text analysis by two re-
searchers (C.B and A.B), and those articles that met the eligibility
criteria were included in the review. Divergences about the elig-

ibility of the articles were resolved by consensus.

2.7 | Data extraction

The data were extracted by one author (C.B) and cross-checked by
the second author (A.B) using a standardised spreadsheet, including
the author's name, year of study, year of publication, country, study
design, place of data collection, age of the pregnant women, sample
size, gestational age, HFI, depression, and anxiety scale, measures of
effect size with confidence interval (Cl).

Different instruments were identified in the included studies to
evaluate HFI. Most instruments were originally conceived in
English and held dichotomous responses, resulting in cutoff points
or evaluations by ordinal scales. The instruments are detailed in
Table 1 and presented cutoff points to characterise household
food insecurity and symptoms of anxiety and depression. There-
fore, the characterisation of HFI and symptoms of anxiety and
depression in this review considered the cutoff point determined in

each study.
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2.8 | Assessment of methodological quality

Two researchers evaluated The risk of bias independently, using
the checklist for critical appraisal of cohort and cross-sectional
Institute (JBI)
(Aromataris, 2020) as a reference. The cross-sectional studies

studies developed by the Joanna Briggs
checklist comprises eight questions, and the cohort studies
checklist consists of 11 questions. These tools consist of questions
answered as 'yes', 'no’, 'unclear', or 'not applicable'. The questions
are described in Figure 2. The studies were classified as low risk of
bias when presented one 'yes' as a response to all items on the
checklist, while studies with high risk of bias were those that
presented at least one 'no' or 'unclear' item on the checklist.
Notably, the risk of bias analysis was not used as a criterion for the
exclusion of the article. However, it enabled the evaluation and
discussion regarding the heterogeneity of the studies included in
the review and meta-analysis.

2.9 | Data analysis

2.9.1 | Descriptive analysis

Description of the characteristics of the included studies, such as
type of study, sample size, age, gestational trimester, income, edu-
cation, instruments used to measure exposure and outcome, and key
findings (severity, prevalence, and association between HFI and
depression and anxiety). Regarding country classification by income
level, the countries in which the studies were conducted were clas-
sified according to the World Bank Open Data.

2.9.2 | Effect size

The primary outcomes evaluated were symptoms of depression and
anxiety in pregnant women, along with their respective 95% CI. For
the quantitative analysis between HFIl and depression, the AOR was
extracted to conduct the metanalysis. If AOR was not available, the
extracted measure was crude OR. We calculate the crude OR from
the available frequency data for studies that do not report the
association measure. If studies reported a measure of the regres-
sion's beta coefficient (B), it was converted to OR using the methods
proposed by Zhang and Yu (1998). To standardise the measure-
ments used, the crude odds ratio was considered for the meta-
analysis.

Additionally, if a study presented association measures consid-
ering different categories of food insecurity (mild, moderate, and
severe), the measure associated with the highest-level category
(severe) was considered. The highest level of HFI was chosen
because this category is considered to have a higher impact on
mental health in the pregnancy group. Also, some studies do not
categorise HFl as moderate or severe; they just presented data

evaluating if the pregnant group was or was not facing HFI.

}Wl LEYy—L o'

2.9.3 | Meta-analysis

Meta-analysis was conducted when at least three studies reported
data that could be included in the statistical combination of results.
Overall associations were analysed using the 'meta’ command for
DerSimonian and Laird random-effect models. Based on data avail-
ability, the OR and 95% Cl were measured for the outcome of
pregnancy depressive symptoms. Statistical heterogeneity between
studies was measured using I-square (1%). Heterogeneity was con-
sidered important if 1% values were >40% (Deeks et al., 2022). Pub-
lication bias analyses were performed when at least 10 studies were
available for an outcome measure using Egger's test with a 5% sig-
nificance level and funnel plot visual inspection (Deeks et al., 2022).
Subgroup analysis was performed to verify the source of heteroge-
neity in the studies included in the systematic review. The following
covariables were used: country, local (peri-urban, rural, urban, and
urban slam), study design (cross-sectional and prospective cohort),
trimester (all trimesters, second and third trimester), and course life
(adolescent and adult). Participants from 10 to 19 years of age were
considered adolescents, and women over 19 years old were con-
sidered adults (World Health Organisation, 2005). Data analysis was
performed using the Stata software (StataCorp. 2019. Stata Statisti-
cal Software: Release 16.1. College Station, TX, USA; StataCorp, LLC).

2.9.4 | Certainty assessment

The Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) system was used to assess the certainty of the
evidence based on the main domains of study limitations. The quality
of evidence was downgraded based on five criteria: risk of bias,
inconsistency of results, indirectness of evidence, imprecision, and

publication bias (Schiinemann et al., 2013).

3 | RESULTS

3.1 | Selected studies

A PRISMA flowchart of the selection process is summarised in
Figure 1. The total of 1,749 articles were screened by title and abstract.
Of these screened articles, 197 were selected for full-text review. Three
articles were identified, in addition to those identified by electronic
databases, through the following approaches: analysis of bibliographic
citations of selected articles, search on websites, and location through
another systematic review. At the end of the process, 18 articles were
included in the systematic review (Ayyub et al, 2018; Dias, 2011;
Dibaba et al, 2013; Doglikuu et al., 2023; Eick et al., 2020; Grilo
et al., 2015; Gross et al., 2018; Harrison & Sidebottom, 2008; Khoshgoo
et al., 2020; Laraia et al. 2006, 2022; Mak, 2019; Matlwa et al., 2021;
Oladeji et al., 2022; Pobee et al., 2022; Sidebottom et al., 2014; Tsai
et al, 2016; van Heyningen et al, 2017), and of these, 10 (Ayyub
et al., 2018; Dibaba et al, 2013; Gross et al, 2018; Khoshgoo
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Records removed before screening:
Duplicate records removed (n = 1,835)

Records identified from:
Websites (n = 1)
Citation searching (n = 1)
Other systematic review (n=1)

Lilacs (n=7)
BVS (n=436)

l

—
Records screened Records excluded**
(n=1,749) ’ (n=1,552)
i Reports sought for retrieval o| Reports not retrieved
>
Reports not retrieved (n=3) (n=0)
Reports sought for retrieval ——» | (n=0)
(n=197) i
= l Reports excluded (n=182): Reports assessed for
e ) o eligibility >
@ 1) Includes pregnant women with comorbidities prior to —
o) (n=3)
5 o pregnancy or unhealthy pregnant women (29)
» Reports assessed for eligibility 2) Includes data from non-pregnant women (33) Reports excluded (n=0)
(n=197) 3) Outcome does not include anxiety or depression
(48)
4) Exposure does not include Household food
insecurity (22)
5) Article not available and/or author did not return
contacts (2)
6) Letter to the editor, literature review or poster,
preprint, preview or Publication type (27)
7) Did not assess the association between Fl and
mental health (14)
8) Descriptive qualitative study (7)
)
—
° Studies included in review
]
B (n=18)
S Studies included in meta-analysis
£ (n=10)
)
FIGURE 1 'Flowchart of the selection process according to PRISMA'. From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow

CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi:10.1136/bmj.n71. For more

information, visit: http://www.prisma-statement.org/.

et al.,, 2020; Laraia et al., 2022; Matlwa et al., 2021; Oladeji et al., 2022;
Pobee et al., 2022; Sidebottom et al., 2014; Tsai et al., 2016) were
selected for the meta-analysis between HFI and depressive symptoms
since they presented all the data necessary for the analyses. The
list of reasons for excluding articles from the review is presented in
Appendix S3.

3.2 | Characteristics of the studies

Among the studies included in this systematic review, 13 were cross-
sectional studies (Ayyub et al., 2018; Dias, 2011; Dibaba et al., 2013;
Doglikuu et al., 2023; Grilo et al, 2015;
Sidebottom, 2008; Khoshgoo et al., 2020; Laraia et al., 2006, 2022;
Mak, 2019; Matlwa et al., 2021; Oladeji et al., 2022; van Heyningen
et al, 2017), and five were cohort studies (Eick et al., 2020;
Gross et al., 2018; Pobee et al., 2022; Sidebottom et al., 2014; Tsai
et al., 2016). These articles were published between 2006 (Laraia
et al., 2006) and 2023 (Doglikuu et al., 2023) and carried out in the
following countries: Pakistan (Ayyub et al., 2018), Brazil (Dias, 2011),
Ethiopia (Dibaba et al., 2013), United States (Eick et al., 2020; Grilo

Harrison &

et al., 2015; Gross et al., 2018; Harrison & Sidebottom, 2008; Laraia
et al,, 2006, 2022; Sidebottom et al., 2014), South Africa (Matlwa
et al, 2021; Tsai et al., 2016; van Heyningen et al., 2017), Iran
(Khoshgoo et al, 2020), Canada (Mak, 2019), Nigeria (Oladeji
et al., 2022) and Ghana (Doglikuu et al., 2023; Pobee et al., 2022).
The number of pregnant women analysed in this review totalled
27,882 women, with the sample varying from 94 (Dias, 2011) to
14,274 (Laraia et al., 2022). The average age of pregnant women
ranged between 18.3 + 1.0 (Oladeji et al., 2022) and 32 + 5.4 years
(Eick et al., 2020). Three studies included only adolescents (Doglikuu
et al., 2023; Grilo et al., 2015; Oladeji et al., 2022) four studies (Ayyub
et al, 2018; Dias, 2011; Khoshgoo et al., 2020; van Heyningen
et al., 2017) included pregnant women in all gestational trimesters,
and eight studies did not inform the participants’ gestational period
(Doglikuu et al, 2023; Harrison & Sidebottom, 2008; Laraia
et al.,, 2022; Mak, 2019; Matlwa et al., 2021; Sidebottom et al., 2014;
Tsai et al., 2016). The majority of pregnant women were low-income
(Ayyub et al., 2018; Dias, 2011; Dibaba et al., 2013; Gross
et al.,, 2018; Laraia et al., 2006, 2022; Matlwa et al., 2021; Oladeji
et al., 2022; van Heyningen et al., 2017) and an average educational
background, primarily at the high school level (Dias, 2011; Khoshgoo
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et al., 2020; Laraia et al., 2006, 2022; Oladeji et al., 2022). The study
by Tsai et al. (2016) evaluated pregnant women with and without
human immunodeficiency virus (HIV) and was included considering
the eligibility criteria, however, only pregnant women without HIV
baseline data were used in this review.

3.3 | HFI across studies

The prevalence of HFI found in studies considering all gestational
trimesters ranged between 12.6% in Canada (Mak, 2019) and 62.1%
in the United States of America (Sidebottom et al., 2014). Among
pregnant women evaluated only in the first trimester, Harrison and
Sidebottom (2008) obtained a prevalence of HFI of 32% in the USA,
while Pobee et al. (2022) found a prevalence of 50% in Ghana.

HFI was assessed using the following instruments: validated HFI
scales (e.g., Household Food Insecurity Access Scale [HFIAS]) (Ayyub
et al., 2018; Doglikuu et al., 2023), Brazilian Food Insecurity Scale
(EBIA) (Dias, 2011), US Household Food Security Survey Module
(HFSSM) (Gross et al., 2018; Harrison & Sidebottom, 2008; Khoshgoo
et al., 2020; Laraia et al., 2006, 2022; Mak, 2019; Pobee et al., 2022;
Sidebottom et al., 2014; van Heyningen et al., 2017), and question-
naire developed with specific question (Eick et al., 2020; Grilo
et al., 2015; Matlwa et al., 2021; Oladeji et al., 2022; Tsai et al., 2016).
Most of these specific questions assessed food insecurity, defined as
food insufficiency or hunger as the number of days the respondent
had gone to bed hungry in the previous 7 days because there was no
food to eat. Some examples of questions: 'In the last 7 nights did you
ever go to bed hungry? Do you ever run out of money or food stamps
to buy food? How many days in the past week have you gone hun-
gry? Did you or other adults in the household skip meals? Are you
worried about food running out? Was there not enough money to
buy food?' Dibaba et al. (2013) presented a six-item scale question-
naire based on previously validated measures in developing countr-
ies. Women were asked whether because food ran out or money was
not enough to buy food, in the last 3 months. It is noteworthy to
detail that the study conducted by Tsai et al. (2016) assessed food
insufficiency (Tsai et al., 2016), and Matlwa et al. (2021) and Oladeji
et al. (2022) evaluated maternal hunger (Matlwa et al., 2021; Oladeji
et al, 2022), both characterised in the literature as severe food
insecurity (Blumberg et al., 1999).

34 |
studies

Depression and anxiety symptoms across

Thirteen articles evaluated depression in pregnant women as the
main outcome (Ayyub et al., 2018; Dibaba et al., 2013; Doglikuu
et al, 2023; Eick et al., 2020; Fuller et al, 2018; Harrison &
Sidebottom, 2008; Khoshgoo et al., 2020; Laraia et al., 2022; Matlwa
et al., 2021; Oladeji et al.,, 2022; Sidebottom et al., 2014; Tsai
et al., 2016), five assessed depression and anxiety (Dias, 2011; Grilo
et al., 2015; Laraia et al., 2006; Mak, 2019; Pobee et al., 2022) and
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one assessed only anxiety symptoms (van Heyningen et al., 2017).
The prevalence of depressive symptoms ranged from 18% in the
United States (Harrison & Sidebottom, 2008) to 49% in Ghana (Pobee
et al,, 2022), and the prevalence of anxiety symptoms ranged from
23% in South Africa (van Heyningen et al., 2017) to 34% in Ghana
(Pobee et al., 2022). Table 1 presents the main characteristics of the
studies included in the review.

The following instruments assessed the depressive symptoms:
25% (n=4) Edinburgh Postnatal Depression Scale (EPDS) (Ayyub
et al., 2018; Dibaba et al., 2013; Oladeji et al., 2022; Tsai et al., 2016),
6.25% (n=1) Revised Children's Anxiety and Depression Scale
(RCADS-25) (Doglikuu et al., 2023), 25% (n = 4) Center for Epidemio-
logic Studies-Depression (CES-D) (Eick et al., 2020; Grilo et al., 2015;
Laraia et al., 2006; Pobee et al., 2022), 12.5% (n = 2) Beck Depressive
Inventory-1l (BDI-Il) questionnaire (Dias, 2011; Khoshgoo et al., 2020)
and 25% (n=4) Patient Health Questionnaire-9 (PHQ-9) (Gross
et al., 2018; Harrison & Sidebottom, 2008; Matlwa et al., 2021;
Sidebottom et al., 2014). The article by Mak (2019) used an interview
model (Mak, 2019), so the interviewee should report the disorder if a
health professional diagnosed it. It is noteworthy that the article
conducted by Mak (2019) assessed the mental health of pregnant
women by investigating the diagnosed mood disorder, which includes
depression, bipolar disorder, mania, or dysthymia. The exposure by
Laraia et al., (2022) was HFI, and this study entered meta-analysis.
Laraia et al., (2006) presented anxiety and depressive symptoms as
exposure and was included in the systematic review but was not eli-
gible to be entered in the meta-analysis.

The following instruments assessed the anxiety symptoms:
16.66% (n = 1) Hamilton Anxiety Scale (HAMA) (Dias, 2011), 16.66%
(n=1) Generalised Anxiety Disorder Scale (GAD-7) (Grilo
et al, 2015), 16.66% (n=1) Mini-International Neuropsychiatric
Interview (MINI Plus) (van Heyningen et al., 2017), 16.66% (n=1)
Spielberger's Trait Anxiety Inventory (Laraia et al., 2006), and 16.66%
(n=1) Beck Anxiety Inventory (BAI) (Pobee et al., 2022). Mak (2019)
used the interview model to assess anxiety (Mak, 2019), while Laraia
et al. (2022) did not report the instrument used to measure anxiety

during pregnancy.

3.5 | Description of the relationship between HFI
and depression/anxiety symptoms

Regarding cohort studies, all of them (n = 5) evaluated the association
between HFI and depression symptoms. In the USA, Sidebottom et al.
(2014) identified a greater chance of depression in pregnant women
exposed to moderate/high food insecurity (OR 2.44; 95% ClI
1.43-4.16) and Eick et al. (2020) showed a strong correlation
between the presence of HFI and depression (point biserial r = 0.65).
Tsai et al. (2016) evaluated food insufficiency and identified an
association with symptoms of prenatal depression in South Africa
(aOR 1.74; 95% Cl 1.25-2.43).

Similarly, 11 cross-sectional studies (Ayyub et al., 2018;
Dias, 2011; Dibaba et al., 2013; Grilo et al., 2015; Harrison &
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Were the criteria for inclusion in the sample clearly defined?

Were the study subjects and the setting described in detail?

Was the exposure measured in a valid and reliable way?
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Were confounding factors identified?

Were strategies to deal with confounding factors stated?

Were the outcomes measured in a valid and reliable way?

Was appropriate statistical analysis used?

0%
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Unclear ® Not applicable

FIGURE 2 Risk of bias of the cross-sectional articles included according to The Joanna Briggs Institute Critical Appraisal checklist.

Sidebottom, 2008; Khoshgoo et al, 2020; Laraia
et al., 2006, 2022; Mak, 2019; Matlwa et al.,, 2021; Oladeji
et al., 2022) included in this systematic review identify an asso-
ciation between HFI and symptoms of depression. Laraia et al.
(2006) (Laraia et al., 2006) investigated the prevalence and pre-
dictors of HFI among pregnant women from middle and low-
income families. Therefore, HFI was assessed as an outcome and
not exposure. The authors identified stress, anxiety, and
depressive symptoms as predictors of HFI in pregnant women, in
addition to socioeconomic and demographic indicators. All
pregnant adolescents evaluated by Doglikuu's study presented
some level of HFI. Thus, its results were in the opposite direction
showing protection and not a risk since the authors identified that
girls with low food insecurity presented a reduced risk of
depression when compared to high food insecurity girls.

Regarding anxiety symptoms, five cross-sectional studies
evaluated the association with HFI (Dias, 2011; Grilo et al., 2015;
Laraia et al., 2006; Mak, 2019; van Heyningen et al., 2017). All of
them presented a positive association between HFI and anxiety
symptoms. Mak et al. (2019) (Mak, 2019) assessed the mental health
of pregnant women from Canada by investigating the diagnosis of
anxiety disorder, which includes phobia, obsessive-compulsive
disorder, or panic disorder. Only one cohort study carried out in
Ghana showed the association between HFI and anxiety symptoms

(Pobee et al., 2022).

3.6 | Methodological quality of individual studies
After analysing the methodological quality, the studies were
considered heterogeneous, as the majority (88.8%; n=16) pre-
sented a high risk of bias, as illustrated in Figure 2 (detail in
Tables S1 and S2). The sampling, follow-up, and statistical anal-
ysis parameters were met in 100% of the studies. However, the
parameter that presented the least adequacy was related to
strategies to deal with confounding factors, with 46% of cross-
sectional studies presenting inadequacy or unclear in the study.
The same parameter showed a high percentage of inadequacy in
cohort studies, as 40% of the studies obtained a 'no' answer. Only
two articles met all adequacy parameters and were considered
low risk of bias (Dias, 2011; Doglikuu et al., 2023).

3.7 | Meta-analysis of HFI and symptoms
of depression

A total of 10 studies were pooled in the meta-analysis, covering a
sample consisting of 18,987 pregnant women. Meta-analysis showed
that pregnant women's exposure to HFI was associated with
increased odds of experiencing symptoms of depression [(OR: 2.52;
95% Cl: 2.11-3.02) 1% = 73.23%] (Figure 3). Subgroup analysis dem-
onstrated no statistical difference among study design, life course,
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FIGURE 3 (a) Pooled effect size of the
association between household food
insecurity and depression symptoms.

(b) Pooled effect size of the association
between household food insecurity

and depression symptoms—Subgroup
meta-analysis.
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TABLE 2 Association between household food insecurity and
depression symptoms and heterogeneity in subgroups analysis.

Number

of Number of Odds
Subgroups studies participants ratio 95% ClI p-value
Country
Ethiopia 1 627 4.60 2.75-7.70 0.000
Ghana 1 116 1.81  1.53-2.14 0.000
Iran 1 394 331 207-529 0.000
Nigeria 1 1359 282 1.96-4.05 0.000
Pakistan 1 367 2.58 1.64-4.07 0.000
South Africa 2 1353 192 1.51-246 0.000
USA 3 14,771 278 2.57-3.00 0.000
Local
Not 1 14,274 278 2.57-3.01 0.000
Reported
Peri-Urban 2 1353 192 1.51-2.46 0.000
Rural 1 627 4.60 2.75-7.70 0.000
Urban 4 1007 246  1.76-3.43 0.000
Urban and 1 1359 282 1.96-4.05 0.000
Rural
Urban slum 1 367 2.58 1.64-4.07 0.000
Study design
Cross- 6 17,605 281 247-3.19 0.000
sectional
Prospective 4 1382 204 1.63-2.54 0.000
cohort
Course life
Adolescent 1 1359 2.82 1.96-4.05 0.000
Adult 5 1374 245 1.87-3.23 0.000
Adult and 2 14,901 3.34 208-5.38 0.000
adolescent
Not Reported 2 1353 192 1.51-2.46 0.000
Trimester
All 4 2236 246  1.80-3.37 0.000
Not 4 15,714 231 1.80-2.97 0.000
Reported
Second and 2 1037 3.61 2.35-555 0.000
Third

and gestational trimester. However, considering the subgroup anal-
ysis for country, a difference between the effect size was observed in
the study carried out in Ghana, when compared to Ethiopia. Rural
local also presented a difference when compared to peri-urban lo-
calisation (Table 2). The funnel graph (Figure 4) presented no publi-
cation bias, as confirmed by the Eagger test (p = 0.2932).
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3.8 | Certainty of evidence

In evaluating the certainty of the evidence by considering the primary
domains of study limitations, the overall quality of the evidence was
characterised as 'very low' (®000), as presented in Table 3.

4 | DISCUSSION

The current systematic review identified an association between HFI
and depressive and anxiety symptoms during pregnancy. Specifically,
the meta-analysis showed that HFI is associated with higher odds of
depression symptoms. However, the association between HFI and
anxiety could not be conducted due to the restricted number of
studies eligible for this review.

The meta-analysis and meta-regression conducted in this sys-
tematic review revealed a high heterogeneity among studies between
HFI and depression symptoms in pregnant individuals. This elevated
level of heterogeneity may be attributed to the diversity in study
designs, varying sample sizes, and regional differences, as well as the
use of different instruments to assess both exposure and outcome.
Thus, robust methodological quality is important to reduce hetero-
geneity among studies, facilitate comparison with other data, and
strengthen the conclusions’ validity and reliability.

In situations of poverty, families face persistent challenges in
accessing sufficient, nutritious food. In this context, the intertwining
of HFI with social disparities and the inadequacy of effective public
policies highlight the importance of discussing the topic. Limited
access to food, a global phenomenon exacerbated by economic dis-
parities, not only contributes to malnutrition but also has direct
implications for individuals’ mental health (Cain et al., 2022; Maynard
et al., 2018; Pourmotabbed et al., 2020). Based on the results of this
systematic review, depression stands out as an outcome related to
this scenario.

Yin et al. (2021) estimated the prevalence of depression during
pregnancy with a rate of 20.7% (95% Cl 19.4%-21.9%, p=0.000,
12 = 98.4%) for any prenatal depression and 15% (95% Cl 13.6%-16.3%,
p=0.000, I>=97.8%) specifically for major prenatal depression, and the
authors also showed a higher prevalence of prenatal depression was
observed in low-income countries (Yin et al., 2021). The prevalence of
pregnant women with symptoms of depression varied between 18% and
49%, with the highest prevalence observed in Ghana, a low-middle-
income country. The study conducted by Oladeji et al. (2022) in Nigeria
with pregnant adolescents presented a significant association between
HFI and depressive symptoms (OR 2.82, 95% Cl 1.96-4.05, p < 0.001)
(Oladeji et al., 2022). Protective factors identified by Santos et al. (2021)
against postpartum depression in socially vulnerable families were higher
maternal and paternal schooling, the presence of a husband or partner,
and having received support from the child's father and the family during
the pregnancy, highlighting the importance of screening for maternal
depression. Laraia et al. (2022) showed that prenatal depressive symp-
toms were the most common maternal hardship (54.4%) for any category

of food insecurity status during pregnancy, and one-third of women with



BIETE ET AL. 15 of 18
WILEY
o 4
®
®
5]
(5]
2
©
2 ®
S ® )
N N
®
® ®
®
®
c'). -
T T T
5 1 1.5
OR
Pseudo 95% CI ® Studies

Estimated 6,

FIGURE 4 Publication bias Funnel graph.

TABLE 3 GRADE evidence profile for HFI and depression symptoms in pregnancy woman.
Certainty nent
Outcomes No. of studies Study design Risk of bias® Inconsistency ® Indirectness ¢ Imprecision ¢ Publication bias ¢ Certainty

Depression 10 observational studies very serious

very serious

@®O00
Very low

not serious not serious none

?Risk of bias assessed using JBI. Downgrade 2 levels, considering the high risk of bias of the studies evaluated.
PDowngrade 1 level if 1> was 50% to 75%, and 2 levels if 12 was 75% to 100%.
“No downgrade for indirectness because all studies directly measure the outcomes.

9No downgrade for imprecision because of >2000 participants for each outcome.

®Publication bias was considered when significance of p < 0.05. No downgrade because p = 0.2932.

low or moderate food security reported those symptoms (34.8% and
31.8%, respectively) (Laraia et al., 2022).

The meta-analysis conducted by Dennis et al. (2017) estimated
the prevalence of prenatal anxiety in pregnant women, considering a
clinical diagnosis of any anxiety disorder, of 15.2% (95% Cl 9.0-21.4)
and 4.1% (95% Cl 1.9-6.2) for a generalised anxiety disorder (Dennis
et al., 2017). Despite the absence of sufficient articles to support the
meta-analysis for HFI and anxiety symptoms in pregnant women, six
articles (Dias, 2011; Grilo et al., 2015; Laraia et al., 2006; Mak, 2019;
Pobee et al., 2022; van Heyningen et al., 2017) showed a positive
association for anxiety.

The occurrence of maternal mental disorders, such as anxiety
and depression, during pregnancy, should be better investigated by
health professionals since it is related to adverse outcomes in
maternal and child health (Grigoriadis et al., 2018; Szegda
et al., 2014). The study carried out by Laraia et al. (2006) showed that
depression and anxiety symptoms were associated with HFI in a

dose-response relationship(Laraia et al., 2006). Theoretically, HFI

reduces the opportunity for adequate nutrition in pregnant women,
but depression may lead to HFI by impairing the mother's decision to
choose better foods and her abilities to shop, cook, or work (Melchior
et al., 2009).

This study has several strengths. To date, this is the first
study conducted with a meta-analysis showing the association
between HFI and depression symptoms during pregnancy, and we
consider these findings to have important implications for
healthcare professionals. The Cochrane Handbook and PRISMA
guidelines were followed to perform a robust and comprehensive
search in 10 databases to assure methodological quality. A large
number of pregnant women was included in this study, increasing
the generalisability of the results. In addition, the methodological
quality of the studies was assessed independently, and the
GRADE system assessed the certainty of the evidence of the
exposure-outcome association.

It is important to highlight some limitations of the present

study. First, high heterogeneity was observed between the
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studies analysed, considering the diverse characteristics of sub-
jects and the variance between exposure and outcome assess-
ment methods. Second, the crude odds ratio was used to perform
the meta-analysis instudies that not provided the adjusted odds
ratio. Third, some studies were not included in the meta-analysis
because they did not present all the data necessary for the
analyses, and the authors did not respond to contact attempts.
Fourth, a small number of longitudinal studies have examined the
relationship between HFI and symptoms of depression and anx-
iety in pregnant women, indicating the need for further studies
with robust methodological quality. Lastly, people in vulnerable
situations usually face poverty, and it is difficult to separate the
effects of poverty and HFl on mental health. Encouragement is
needed for researchers to deepen their investigations into the
association between HFI and mental health during pregnancy, as
it will provide a solid basis to support future decisions to benefit
mental health and propositions for more assertive health public
policies and health strategies for this vulnerable population.

5 | CONCLUSIONS

This study identified that HFI is associated with a 2.52-fold increase in the
odds of depression symptoms during pregnancy. Due to the limited
number of articles found, it was not possible to assess the association
between HFI and anxiety symptoms through meta-analysis. This finding
showed the relationship between HFI and maternal mental health,
highlighting the importance of effective policies to reduce food insecurity
and strengthen mental health in pregnant groups.
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