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Abstract

Background: Food insecurity (FI) refers to the lack of access to enough food for an active and healthy life. It affects millions,
including high-income countries, and is associated with adverse mental health outcomes. Nevertheless, a significant gap
remains on the impact socioeconomic context has on this association.

Aim: To evaluate the association between FI and depression, anxiety, and stress over the last ten years within high-income
and low-income countries.

Methods: This systematic review follows Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines. Observational studies published from 2014 onwards involving participants aged 18 and older exposed to FI
were included. Studies involving coronavirus-19, pregnant individuals, and cancer patients were excluded. A search was
conducted in PubMed, Cochrane, and Google Scholar between April and June 2024.

Results: 871 papers were identified, and 10 met the inclusion criteria, encompassing a combined sample of 329,731
participants. Five studies were conducted in the United States of America, while others included Canada, India, Panama,
China, Ghana, South Africa, Mexico, and Russia. FI was assessed using validated scales like the United States Department
of Agriculture Adult Food Security Module (US-AFSM) and the Household Food Security Scale (HFSS). 9 articles
evaluated depression, 2 articles evaluated anxiety, and 2 articles evaluated Serious Psychological Distress. All articles
obtained statistically significant results for the association between food insecurity and mental health.

Conclusions: FI is significantly associated with mental health, highlighting the need for targeted interventions and policies
to improve food security and mental health, especially for vulnerable populations.
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Introduction

According to the United States Department of Agri-
culture (USDA), food insecurity (FI) is defined as lim-
ited access to nutritionally adequate and safe food.
This condition is a global public health challenge that
affects both physical and mental health, contribut-
ing to mental health disorders outbreaks (or debut),
particularly during adulthood. Although FI is often
linked to low- to middle-income countries (LMICs),
high-income countries (HICs) are not exempt from
this issue. In the USA, for example, approximately
10.5% of households experienced FI in 2020 (Bertoldo
et al., 2022).

Several studies associate FI with increased levels of
stress, anxiety, and depression among all age groups,
from children to (older adults) the elderly (Myers,
2020; Sabido et al., 2022). In adulthood, the experi-
ence of FI, especially during periods of unemploy-
ment and low availability of resources, has been as-
sociated with anxiety and depression (Ejiohuo et al.,
2024; Graham & Ciciurkaite, 2023; Kirkbride et al.,
2024). Moreover, among older adults, FI has been as-
sociated with increasing stress and worsening health
conditions (Osei-Owusu et al., 2024).

Most research has been conducted in countries
with high incomes, even though lower-income coun-
tries are more exposed to FI. At the same time, it is
not clear whether this economic factor influences the
relationship between FI and mental health. There-
fore, to fill this gap, this systematic review aims to
assess the relationship between FI and mental health
outcomes, specifically depression, anxiety, and stress,
in adults from LMICs and HICs.

Materials and Methods

The PECOTS framework for our primary objective
was as follows:

P: Adults aged 18 or older from LMICs to HICs

E: Food insecurity assessed by a validated tool.

C: Individuals not experiencing food insecurity.

O: Association between FI and depression, anxiety,
and stress

T, S: Studies assessed were observational studies
published in the last 10 years.

We report our results following the Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement (Page et
al., 2021). The protocol was registered in
OSF Registries and the registration DOI is
https:/ /doi.org/10.17605/OSE1O/9BJZT.
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Inclusion and Exclusion Criteria

The literature search included the most recent papers
published in English within the last framework of
ten years, as the goal is to capture the most current
data; and target population included participants
aged 18 years or older experiencing food insecurity
measured by any validated tool. The study was
restricted to adults, as a recent cross-sectional study
from 29 countries stated that the median age of
onset for mental disorders for males is 19 years
and 20 years for females (McGrath et al., 2023).
Within the framework of mental health disorders, we
specifically appraised depression, anxiety, and stress
due to their impact and association with disability
and mortality.

All selected studies used validated questionnaires
to assess these outcomes. Additionally, we limited
our selection to observational studies to have a
broader perspective of the risk factors and effects
without any external intervention. Studies focusing
on coronavirus disease 2019 (COVID-19), pregnancy,
and cancer, which could confound the relationship
between food insecurity and mental health outcomes,
were excluded.

Information Sources and Search Strategy

A comprehensive literature review was executed
utilizing free/unrestricted access to PubMed, the
Cochrane Central Register of Controlled Trials,
Google Scholar (because of its broad scope and
ability to capture gray literature), and additional
sources (i.e., previous reviews). Food insecurity and
mental health were treated as separate concepts,
and keywords were identified, listed, and combined
with Boolean operators. We conducted the literature
search from April to June 2024. Our systematic
search and the relevant search terms can be found in
Supplementary Material A.

Selection of studies and data extraction

The selection and assessment of studies were
facilitated through the Covidence platform (Veritas
Health Innovation, Melbourne, Australia), which
supported the screening and elimination of duplicate
entries, as well as data extraction, which was
performed using customized data extraction forms.
Initially, titles and abstracts were independently
assessed by two reviewers to determine relevance.
Disagreements in the first phase were resolved
by consensus or by consulting a third reviewer.
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Full texts were then meticulously independently
reviewed, and studies not meeting the inclusion
criteria were discarded. The outcomes collected were
adjusted and unadjusted measures of association
(e.g., OR and B coefficient).

Risk of bias assessment

Quality assessment was independently conducted
by two reviewers using the Newcastle-Ottawa Scale
(NOS) for cohort studies and an adapted version
for cross-sectional studies (Supplementary Material B
and C). Assessments were executed within the Covi-
dence platform, and any discrepancies were resolved
through discussion, leading to a consensus on the
quality of each study. The scoring system was as
follows: studies scoring >7 points are classified as
"low risk of bias/good quality"; scores between 2
and 6 indicate "unclear risk of bias/fair quality"; and
a score <1 denotes "high risk of bias/poor quality”"
(Wells et al., 2021).

Results

The screening search included 871 papers: 794 stud-
ies identified from Pubmed, 33 from the Cochrane
Central Register of Controlled Trials Library, 10 from
Google Scholar, and 34 from manual searches and
references from other reviews. Covidence removed
253 duplicates. The studies were screened by ana-
lyzing their title and abstracts, excluding 572 studies.
Of the remaining studies, 36 were excluded due to
different reasons such as incorrect outcomes (17 pa-
pers), confounding variables like COVID (4 papers),
inappropriate exposure (6 papers), inappropriate out-
come measurement tools (2 papers), non-eligible pop-
ulation (5 papers) and non-eligible study design (2
papers). Ultimately, 10 studies met the inclusion cri-
teria and were included in the review, as shown in
Figure 1.

Population: The studies broadly addressed
geographic locations examining adult populations
aged 18 to 98 years. Out of the 10 studies included
in this review, 5 were conducted in the United States
of America. Studies were also conducted in HICs
like Canada, Russia, and Panama; and LMICs like
India, China, Mexico, Ghana, and South Africa. A
country’s level of income was determined by the
World Bank classification for 2024 to 2025 (Metreau
et al., 2024). These studies involved participants
from both rural and urban settings. The eligible
papers selected were published between 2018 to 2023.
Table 1 provides a summary of the characteristics of
all selected studies.

Study Design: Among the 10 studies included in
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the review, all followed a cross-sectional design, as
detailed in Table 1.

Exposure Characteristics: FI was assessed through
different validated scales and consistently showed a
positive relationship with depression, anxiety, and
stress across multiple studies. Some of these studies
employed the USDA 10-Item Adult Food Security
Module (FSSM), which classifies food security into
four categories: high, marginal, low, and very low
food insecurity. Participants with a score of 0 should
be categorized as high food security, 1-2 as marginal
food security, 3-5 as low food security, and 6-10 as
very low food security. For analysis, some studies
converted them into a binary variable: food secure
(score 0-2) and food insecure (score 3-10) (e.g.,
Reeder et al., 2020 & Dong et al., 2018). Other studies
utilized modified versions of this scale, adapted for
specific contexts or populations (e.g., Joseph et al,,
2020; Selvamani & Elgar, 2023; Pengpid & Peltzer,
2023; Nicholson et al., 2021; Shafiee et al., 2021;
Smith et al., 2021). Further detail is available in Table
1.

Outcomes:
Depression:

The relationship between FI and depression was as-
sessed in nine out of the ten studies reviewed. Over-
all, FI was reported as a risk factor for the develop-
ment of depression. In particular, Oh et al. (2022)
reported the smallest statistically significant relation-
ship; when adjusting for age, gender, race, current
financial distress, and parental education, individ-
uals with FI had 1.54 times the odds of presenting
depression (95%CI: 1.44-1.65, p <0.001). In contrast,
Smith et al. (2021) presented the highest statistically
significant relationship in the Chinese subpopula-
tion, where the presence of severe FI was associated
with 11.33 times the odds of presenting depression
when adjusting for age, gender, income, education,
physical activity, and smoking (95%CI: 2.94-43.60).
Consequently, the studies using multivariate linear
regression models also demonstrated a positive as-
sociation between food insecurity and depression
(Walker et al.,2021 & Nicholson et al., 2021).

Among the studies that included HICs, the ma-
jority used a multivariate logistic regression model
to calculate the prevalence odds ratio. The excep-
tions were Nicholson et al. (2021) and Walker et al.
(2021), that used a multivariate linear model. The
former study concluded that with every additional
item answered in the FI assessment tool, there was
an increase of 0.68 points in the depression score
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Figure 1: PRISMA flowchart of study selection.

(95%ClI: 0.272-1.09, p 0.001), while the latter study
concluded that the presence of FI was associated with
an increase of 0.43 points in the PHQ-9 assessment
score (95%ClI: 0.03- 0.84, p<0.05). Between the studies
that utilized logistic regression, Reeder et al. (2022)
reported that presenting VLFS was a risk factor for
depression even when adjusting for income, age, race,
gender, marital status, educational attainment, smok-
ing status, and BMI (OR 3.50, 95%CI: 2.98-4.12, p
<0.05). The previous study applied PHQ-9 to assess
depression with a cut-off value of 10. In compari-
son, Oh et al. (2022) utilized the same questionnaire
as the former study but with a cut-off value of 15
and reported a smaller association between FI and
depression, this value was adjusted for age, gender,
ethnicity, current financial distress, and parental ed-
ucation (OR 1.54, 95%CI: 1.44-1.65, p<0.001). Conse-
quently, Shafiee et al. (2021) concluded that FI was
associated with 2.87 times the odds of presenting de-
pression (95%ClI: 2.33-3.55), with a cut-off value of 5
for PHQ-9 and adjusting for various covariates found
in the footnote of Table 1. The only non-statistically
significant relationship was reported in the Russian
subpopulation of Smith et al. (2021) study, where
moderate FI was associated with 1.57 times the odds
of presenting depression (95%CI: 0.64- 3.82), and se-
vere FI was associated with 1.38 times the odds of
presenting depression.

In contrast, when evaluating the articles from
LMICs, the results varied depending on the coun-
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try being assessed. Pengpid & Peltzer (2023) and
Selvamani & Elgar (2023) both utilized the same na-
tional cross-sectional household survey conducted
in India between 2017 and 2018. Selvamani & Elgar
(2023) concluded that individuals with food insecu-
rity had 2.87 times the odds of presenting depression
(95%CI: 2.42-3.39, p<0.001). In comparison, Pengpid
& Peltzer (2023) had a similar conclusion for depres-
sion, but referred to the outcome as major depres-
sive disorder, even when utilizing the same cut-off
value in CIDI-SF (OR 2.37, 95%CI 2.03-2.77, p<0.001).
Smith et al. (2021) had statistically significant results
when assessing the sample from Ghana, India, South
Africa, and the subpopulation with severe FI from
China. Particularly, Ghana’s sample had a higher
association between moderate FI and depression (OR
5.69, 95%CI: 3.81- 8.49) compared with severe FI and
depression (OR 1.90, 95%CI:1.17- 3.09).

In conclusion, the relationship between FI and
depression is present even when adjusting for
confounding variables, but its statistical significance
can vary due to the severity of FI or geographic
region.

Anxiety:

Anxiety was evaluated in two studies, both con-
ducted in the United States, thus providing evidence
of a significant association between this disorder and
FI in the HIC context. The first study by Oh et al.
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Author, Year of
Publication

Reeder et al. 2022

Josep etal. 2022

Oh, etal
2022

Selvamani & Elgar 2023

Pengpid & Peltzer. 2023;

Nicholson et al. 2021

Shafiee et al. 2021

Dong et al. 2018

Countries included in
swdy

USA

USA

USA

India

India

USA

Canada

USA

Period of Data collection Design

20052016

2020-2021

20172018

20172018

Not specified

20152016

Cross-

Sectional

CrossSectional

Cross-Sectional

Cross-Sectional

Cross-Sectional

CrossSectional

CrossSectional

CrossSectional

Sample Size (n) Food Insecurity
Measurement

28448 US FSSM

6266 USDA Six-Item SFFSM

96379 Two- item questionnaire**

77250 USHFSS

72262 USHFSS

366 USDA SAFSS

1918 HFSSM (cut off value of 2)

304 USDA 10-Item AFSM

Prevalence of Food
Insecurity in study
sample (n(%))

5452 (19.2)*

LFS

1783 (286)

VLFS

800 (129)

29729 (308)

4838 9)

9.7%

Was not provided

83%

214 (70)

Mental Health Assessment
tool

PHQY (cut off value of 10)

K6 (cut off value of 13)

PHQ9 (cut off value of 15)

GAD-7 (cut off value of 11)

CIDI- SF (cut off value of 3)

CESD-10 (cut of value of 4)

CIDI-SF (cut off value of 3)

WHO-5 (cut off value of 12)

GAD7 (cut off value of 10)

PHQ (cut off value of 5)

CESD-10 (cut off value of 15)

Systematic Review

Prevalence of mental health
disorder in Food insecure
population
(Yweighted/unweighted)
Depression

LFS

147, weighted

VLFS

258, weighted

Measure of association
(OR(95% CI)(p-value))*
(B-coefficient(95%CI)(p-
value)++

Depression

LFS

Unadjusted:
3.23(2.75-3.80)(<0.05)"
Multivariate-adjusted’s
1.88(1.58-2.24)(<0.05)"

VLFS
Unadjusted:
651(561-7.55)(<0.05)"
Muldivariate-adjusted’:
350 (298-412)(<0.05)"

Serious Serious

Distress Distress

LFS LFS

95, weighted Multivariate-adjusted®:
3.03(1.78-5.18)(<0.05)"

Serious Serious

Distress Distress

VLES VLES

186, weighted

Depression
3574, weighted

Anxiety
49.68, weighted

Depression
195, weighted

Depressive symptoms.
169,00t specified

Major depressive disorder
237, not specified

Depression
46/ 42.4/ 34.1% weighted

Anxiety
421/ 494/ 2¢
weighted
Depression
52, weighted'

Depression
81, unspecified

Multivariate-adjusted”:
5.54(3.11-9.84)(<0.05)"
Depresion
Multivariate-adjusted*
1.54(1.44-1.65)(<0001)"

Anxiety
Muldivariate-adjusted*
1.41(1.33-149)(<0.001)"
Depression
Multivariate-adjusted’
287(2:42-339)(<0001)"
Depressive symptoms
Unadjusted
268(232-3.08)(<0.001)"

Multivariate-adjusted*
2.21(1.97-2.48)(<0.001)"

Major depressive disorder
Unadjusted
2.90(2:46-341)(<0001)°

Muldivariate-adjusted*
237(203-2.77)(<0.001)"
Depression
Multivariate-adjusted”
0.681(0272-1.09) (0.001)""

Anxiety
Multivariate-adjusted”
0.669 (0.217-1.12) (0.001)"*
Depression

Unadjusted:

467 (394-553) (<0.001)"

Multivariate-Adjusted’
287 (233-355)"

Depression
Unadjusted:

322 (1.93-539)"
Multivariate-adjusted”
333 (189-586)"

Table 1: Included observational studies were published between 2018 and 2023 and evaluated the impact of food insecurity on mental

health.
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Walker et al. 2021 Panama 2013 Cross Sectional 209 USDA SixTtem SFFSM 833 % PHQY (cut off value of 10)  Depression Depression
Unspecified Unadjusted
044 010-0.78)
(<0057

Multivariate-adjusted'
0.43 (0.03-0.84) (<0.05)""

K6 (cut off value of 13) Serious i Serious
Distress Distress
Unspecified Unadjusted
054(023-085)
(<0057

Multivariate-adjusted'
0.68 (0.30-1.07) (<0.05)""

PSS 4 Perceived stress Perceived stress
Unspecified Unadjusted
~0.06(-0-24-0-12)
(005

Multivariate-adjusted'

015 (038-0.08) (>0.05)"
Smith et al. 2021 China Ghana India 20072010 Cross Sectional Overall Two-item questionnaire™* Overall DSMIV Depression Depression
Mexico Russia 34129 Moderate FI: 6.7% depression/Kessler*** Overall Multivariate-adjusted™
South Africa China Severe FI: 5.1% 60 Overall
13175 China China Moderate FI:
Ghana Moderate FI: 09% Moderate FI: 0.7 169 (082-348)
4305 Severe FI03% Severe FI:112 Sever FI
India Ghana Ghana 243 (165-357)
6560 Moderate FI: 235% Moderate FI: 167 China
Mexico Severe FI: 21.0% Severe FI: 67 Moderate FI:
2313 India India 059 (008-455)
Russia Moderate FI: 11.1% Moderate FI: 17.6 Severe FI:
3938 Severe FI: 237 1133 (294-43.60)
South Africa Mexico Ghana
3838 Moderate FI: 153% Moderate FI: 93 Moderate FI:
Severe FI: 19.7% Severe FI: 252 569 (381-849)
Russia Russia Severe FI:
Moderate FI: 7.7% Moderate FI: 5.1 190 (117-309)
Severe FI: 62% Severe FI: 58 India
South Africa South Africa Moderate FI:
Moderate FI: 109% Moderate FI: 24 140 (098-199)
Severe FI: 21.5% Severe FI: 53 Severe FI:
weighted 208 (1.33-326)
Mexico
Moderate FI:
116 (051-264)
Severe FI:
239 (085-6.69)
Russia
Moderate FI:
157 064-382)
Severe FI:
1.38 (029-6.58)
South Africa
Moderate FI:
122 (045-327)
Severe FI:

338 (135-842)

Legend: United States Food Security Survey Model (US FSSM), Patient Health Questionnaire-9 (PHQ-9), Low Food Security (LFS), Very Low Food Security (VLES),United States of America (USA) United States Department of Agriculture Six-Ttem Short Form Food Security module (USDA Six-ltem
SFFSM), Kessler 6 Psychological Distress Scale (K6), General Anxiety Disorder-7(GAD-7),Veterans Rand 12-Ttem Health Survey (VR-12), US Houschold Food Security Survey Module (US-HFSS), Composite International DisgnosticInterview Short Form(CIDI- SF), Patient Health Questionnaire 2-
item (PHQ2), Who Five Well Being Index (WHO-5), USDA Self-Administered Food Security Survey Module for Children Ages 12 Years and Older (USDA SAFSS) Center for Epidemiological Studies Depression Scale (CES-D-10), Household Food Security Survey Module (HFSSM), USDA 10-
Ttem Adult Food Security Module (USDA 10-Item AFSM), 4-item perceived stress scale (PSS4) Food Insecurity (FI)
+A logistic regression model was used and the results are interpreted as a prevalence odds ratio.
++Model used is a linear regression model
*Individuals with marginal food security were considered food secure and are not part of this measurement.
**The questionnaire included these questions, "Within the past 12 months I was worried whether our food would run out before we got money to buy more” and "Within the past 12 months the food I bought just didn’t last and 1 didn’t have money to get more.”
*#The questionnaire included these questions “In the last 12 months, how often did you ever cat less than you felt you should because there wasn’t enough food?” and “In the last 12 months, were you ever hungry, but didn’t eat because you couldn’t afford enough food?” These items were
adapted from similar items in food security
questionnaires such as the US Houschold Food Security Survey Module and National Health and Nutrition Examination Survey (NHANES) Food Security module
*#The exact questionnaire is provided in the supplementary material
*Adjusted for poverty-to-income ratio, age, race, gender, marital status, educational attainment, smoking status, and BMI.
*Adjusted for age, gender, race/ethnicity, birthplace, highest educational attainment, employment, annual household income, and family type.
“Adjusted for age, gender, race/ethnicity, current financial distress, and parental education.
“Adjusted for age, gender, marital status, place of residence, education, material wealth, mulimorbidity and states/provinces
“Adjusted for sex, education, age, receipt of health insurance, marital and residential starus, subjective economic status,caste, and social participation
‘Adjusted for baseline outcome, age, gender, race/ethnicity, education, health insurance, and family size.
#Results reported as middle-adult households without children/ middle-adult households with children/ late adults.
* Adjusted for self-reported health status.
! Weighed to the Canadian population.
IAdjusted for location of residence, gender, age, marital status, education level employment status, total household income, Immigrant status, physical activity level, Body mass index (BMI), smoking status, passive smoking exposure, type of drinker, illicit drug use, and number of chronic disease
*Adjusted for gender, race/ethnicity, age, income, and being homeless.
'Adjusted for age, gender, marital status, education and income.

"Adjusted for age, sex, wealth, education, physical activity, and smoking.

Table 1: (continued) Included observational studies were published between 2018 and 2023 and evaluated the impact of food insecurity
on mental health.
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(2022) included 96,379 young adult college students
aged 18-34 years old who were assessed for anxiety
using the validated General Anxiety Disorder — 7
(GAD-7) scale. In this study, the GAD-7 scores were
transformed into a dichotomous variable to refer to
the presence of moderately severe or severe anxiety.
Remarkably, this outcome was present in 35.85% of
the participants (34,551), from which 14,768 (49.68%)
were experiencing FI. Through a multivariate logistic
regression model, the authors found that FI was
significantly associated with increased odds for
anxiety (OR 1.41, 95%CI 1.33-1.49, p<0.001), even
when adjusting for age, gender, race/ethnicity,
financial distress, and parental education. The
second study, by Nicholson et al. (2021), investigated
366 adults receiving food from support programs.
In this study, anxiety was also measured using
GAD-7, but the scores were analyzed as a continuous
variable. They used two linear regression predictive
models, and they evaluated the association between
FI and anxiety, considering the main effects of age
(dichotomized as middle or late adulthood) or house-
hold composition (dichotomized as with or without
children). In the first analysis, comparing middle
and late adults without children, FI was found to be
a significant predictor of anxiety regardless of age
(R>=0.231, F (4, 178) = 13.374, p < 0.001). On the
other hand, the second analysis, comparing middle
adults with and without children, showed a lack of a
predictive interaction for anxiety when accounting
for household composition, even though a significant
effect of FI on anxiety was found (R? = 0.241, F (4,
156) = 12.411, p < 0.001). Importantly, both studies
highlight the significant negative impact FI exerts on
the risk of anxiety in adults living in HICs.

Stress:

Stress was only evaluated in two studies conducted
in HICs. Joseph et al. (2022) demonstrated that food
insecurity correlated with higher levels of severe
psychological distress. This association persisted
even after adjustments for sociodemographic and
health factors. Walker et al. (2021) found that the
presence of food insecurity was associated with an
increase of 0.68 points in the Serious Psychological
Distress scale (95%CI 0.30, 1.07, p <0.05) when
adjusting for covariates. The description of adjusted
covariates can be found in Table 1.

Assessment of risk of bias in individual studies:

The risk of bias in each study was evaluated using
the Newcastle-Ottawa Quality Assessment Scale for
non-randomized studies; the grading criteria can be

Principles and Practice of Clinical Research (2024) 10; 4
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found in Supplementary Material B & C.

Table 2 showed that among the 10 studies, 8 pre-
sented an overall low risk of bias. These studies were
considered high quality for using validated tools to
assess the exposure (food insecurity) and the out-
comes (depression, anxiety, and/or stress) with a
sample representative of the population. Two studies
displayed an unclear overall risk of bias (Nicholson
et al., 2021; Oh et al., 2022), suggesting that these
findings could be uncertain and could affect their
validity. Nicholson et al. (2021) had an unclear risk
of bias due to limitations in sample representative-
ness and confounding factors. Although participants
were receiving food assistance, making the sample
somewhat representative, the lack of information on
the response rate and non-responders limited the
generalizability of the findings. Moreover, impor-
tant confounders such as age and gender were not
adequately controlled, and the heavy reliance on self-
reported outcomes, paired with insufficient statistical
detail, contributed to the high risk of bias. In the case
of Oh et al. (2022), the unclear risk of bias occurred
due to the low response rate (14%) and the absence of
details on non-responders, this raised concerns about
the representativeness of the sample. Additionally,
the use of self-reported outcomes, without valida-
tion from external sources, introduced uncertainty
regarding the accuracy of the results despite a robust
statistical analysis.

Discussion

Mental health disorders, particularly depression, anx-
iety, and psychological distress, are increasingly rec-
ognized as critical consequences of food insecurity
(Wolfson et al., 2021). The nutritional quality of meals
in food-insecure households impacts mental health,
with nutrient-poor diets affecting brain function and
increasing risks of mental health issues (Eicher-Miller
et al., 2023; Zieliriska et al., 2023; Carvajal-Aldaz et
al., 2022).

In this systematic review, we aimed to assess the
association FI had on the prevalence of important
mental disorders in adults aged 18 years across low
to high-income countries. Even though the literature
search criteria considered studies published from
2014 to 2024, all included papers were published
between 2018 and 2023, which highlights the rele-
vance and the increasing scientific interest on the
topic in recent years. Importantly, to eliminate a po-
tential confounding effect, we excluded all papers
related to the COVID-19 pandemic since its associa-
tion with both an increase in FI and the development
of mental diseases has already been demonstrated
(Fang et al., 2021; Wolfson, 2021). This review also
considers the association between the outcomes in
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Study ID Selection Comparability Outcome Overall Quality
Assessment
Dong 2018 Yok ok ke * *k Low
Joseph 2022 * ko * *hk Low
Nicholson 2022 * *k * * Unclear
Oh 2022 ok * ok Unclear
Pengpid 2023 ek ke * kK Low
Reeder 2022 ek kA * * kK Low
Selvamani 2023 . 8.8.8 8 ¢ * ok Low
Shafiee 2021 b 8 8 & ¢ * 1.8 & Low
Smith 2021 L2 8 8 ¢ * ¥ dk Low
Walker 2021 1. 8.8 & ¢ * * ek Low

Table 2: Quality assessment of included studies.

both HICs and LMICs, thereby offering a comprehen-
sive understanding of geographic and socioeconomic
factors. The inclusion of data from diverse regions
enriches the findings and enhances their general-
izability across various cultural and socioeconomic
contexts.

The current literature search resulted in the selec-
tion of 10 papers and a total of 329,731 subjects from
9 countries, including the U.S.A, Canada, Panama, In-
dia, China, Ghana, Mexico, Russia, and South Africa.
Our findings indicate that FI is associated with an
increased risk for anxiety, depression, and stress,
similar to other studies in the literature. Further-
more, this association with depression was constant
across countries with varying levels of income. The
systematic review and meta-analysis conducted by
Pourmotabbed et al. (2020) revealed that FI was as-
sociated with an increased risk for depression and
stress, but not for anxiety. Subgroup analysis showed
that participants aged 65 years or older, as well as
males, presented a higher risk for depression, with a
greater risk for stress and anxiety observed for inse-
cure households from North America. In comparison
to Pourmotabbed et al. (2020) study, the present
review included studies published after 2019 that
described an association between FI and anxiety (Oh
et al., 2022; Nicholson et al., 2021).

Additionally, Osei-Owusu et al. (2024) performed
a systematic review with data from 12 cross-sectional
studies, which showed that FI was significantly asso-
ciated with the worsening of mental health in adults
aged 50 years old and over. Also, the systematic
review and meta-analysis by Arenas et al. (2019)
evaluated cross-sectional data from 57 studies related
to depression, 13 studies on anxiety and psycholog-
ical distress, and 8 studies on sleep disorders. The
meta-analysis performed with this dataset revealed
that food insecurity was strongly associated with a
higher risk of mainly depression and anxiety, but
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also of sleep disorders. Contrary to this, our review
excludes studies involving specialized populations,
including cancer patients, pregnant individuals, and
cases specifically related to COVID-19. All this is
to minimize potential confounding factors that may
influence mental health independently of food in-
security, which could lead to a greater number of
studies and the introduction of confounding effects.

Essentially, all these findings, alongside those from
our work, highlight the impact of food insecurity
on mental health conditions such as anxiety, depres-
sion, and stress. Nonetheless, the eligibility criteria
applied in this systematic review aimed to select
studies that could provide reliable and robust conclu-
sions; the diverse context found in the studies was
an important challenge of this study. An important
heterogeneity was observed mainly regarding the
population and the outcomes measurement, as seen
in Table 1. The differences in outcome measurement
tools and FI assessment tools can pose a limitation
to the interpretability of the review. Furthermore,
other sources of variability may have influenced our
findings. For instance, Reeder et al. (2022) used data
from the National Health and Nutrition Examination
Survey (NHANES), employing a consistent measure
of food insecurity. In contrast, Oh et al. (2022) fo-
cused on young adult college students (18-34 years),
using a targeted survey to measure food insecurity.
Joseph et al. (2022) evaluated low-income adults in
California using a state-specific survey, while Dong
et al. (2018) studied adults on probation in Rhode
Island, a unique and high-risk population. Walker
et al. (2021) conducted their research in a remote
Indigenous community in Panama, reflecting unique
cultural and environmental factors. Finally, Smith
et al. (2021) leveraged the Global Ageing and Adult
Health (SAGE) survey, comparing food insecurity
across multiple countries and cultural contexts. Ad-
ditionally, Walker et al. (2021) and Dong et al. (2018)
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did not focus as much on racial differences but high-
lighted other demographic factors such as age and
community status. Regarding socioeconomic status,
Joseph et al. (2022) specifically studied low-income
populations and Medicaid beneficiaries, highlight-
ing the socioeconomic dimension of food insecurity.
Smith et al. (2021) included broader socioeconomic
variables such as insurance status, residence, and
education levels. With respect to control of con-
founders, Reeder et al. (2022) adjusted for a broad
range of sociodemographic factors, including age,
race, gender, marital status, educational attainment,
smoking status, and BMI, whilst Oh et al. (2022) ana-
lyzed the influence of gender and race more deeply,
emphasizing differences between cis-gender, trans-
gender/nonbinary, and various racial/ethnic groups.
Joseph et al. (2022) focused on psychological distress
levels and adjusted for sociodemographic variables,
and Walker et al. (2021) and Dong et al. (2018) in-
cluded unique community-specific variables, such as
age and probation status. The geographical and cul-
tural context also played a significant role. Smith et al.
(2021) provided a cross-national perspective, compar-
ing food insecurity and depression across countries
like China, Ghana, India, Mexico, Russia, and South
Africa. Walker et al. (2021) offered insights from a
Panamanian indigenous, a unique cultural and en-
vironmental setting. The included studies represent
various regions, thus enhancing the generalizability
of the findings across different populations. However,
an important limitation is that all studies included in
this review are cross-sectional, and causation cannot
be determined. In addition, there is a clear gap in
information regarding demographic groups such as
American Indians, young adults not attending uni-
versity, and people living with disabilities, according
to Odoms-Young et al. (2024). The current review
does partially address these limitations by including
studies with individuals with no university degree
(Reeder et al., 2022; Joseph et al., 2022; Selvamani
& Elgar, 2023; Pengpid & Peltzer, 2023; Nicholson
et al. 2021; Dong et al., 2018; Walker et al., 2021)
and studies with varied ethnic group representation
(Reeder et al., 2022; Joseph et al., 2022; Nicholson et
al., 2021).

Despite the mentioned limitations, this systematic
review provides valuable evidence, including food
insecurity data from publicly available databases, as
seen in the study published by Smith et al. (2021) and
Reeder et al. (2022), encompassing a diverse range
of geographical regions. Also, regardless of the va-
riety of scales used, many studies applied validated
questionnaires to measure mental health outcomes,
such as the Patient Health Questionnaire-9 (PHQ-9),
to inquire about the level of depression, and the Gen-
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eral Anxiety Disorder-7 (GAD-7) to help determine
the presence of anxiety.

Importantly, the risk of bias was carefully assessed,
which significantly strengthened the conclusions of
our study, providing a deeper evaluation and un-
derstanding of the findings. From the 10 studies
included, none were classified as having a high risk
of bias, allowing reliability to our results. Two stud-
ies were classified as unclear risk of bias, evidencing
the need for robust studies in this field. Finally, ad-
ditional research is needed to deepen knowledge re-
garding the association between food insecurity and
mental disorders development, such as longitudinal
studies for establishing a temporal relationship.

Conclusion

This systematic review found an association be-
tween FI and anxiety, depression, and stress that
was disclosed across low-, middle- and high-income
countries, affecting both economically disadvantaged
groups and financially stable individuals. Our find-
ings support the relevant negative effect that food
insecurity exerts on mental health, especially focus-
ing on globally common conditions such as anxiety,
depression, and stress. It is important to mention the
crucial need for policy-making and educational inter-
ventions to enhance food security around the globe,
consequently improving the mental health status of
vulnerable populations.

Supplementary Materials

Search Strategy

Newcastle-Ottawa Quality Assessment Form for co-
hort studies

Adapted Newcastle-Ottawa Assessment Form for
cross-sectional studies

Assessment tool for depression used by Smith et al.
2021 study

Funding

This research received no external funding.

Conflicts of Interest

The authors declare no conflict of interest.

References

Arenas, D. ], Thomas, A., Wang, J., & DeLisser, H. M.
(2019). A Systematic Review and Meta-analysis of De-
pression, Anxiety, and Sleep Disorders in US Adults with
Food Insecurity. Journal of General Internal Medicine,

77



Systematic Review

34(12), 2874-2882. https://doi.org/10.1007 /s11606-
019-05202-4

Bertoldo, J., Wolfson, J. A., Sundermeir, S. M.,
Edwards, J., Gibson, D., Agarwal, S., & Labrique,
A. (2022). Food Insecurity and Delayed or Forgone
Medical Care During the COVID-19 Pandemic. Amer-
ican Journal of Public Health, 112(5), 776-785.
https:/ /doi.org/10.2105/ajph.2022.306724

Carvajal-Aldaz, D., Cucalon, G., & Ordonez, C.
(2022).  Food insecurity as a risk factor for obesity:
A review. Frontiers in Nutrition, 9(1012734).
https://doi.org/10.3389/fnut.2022.1012734

Dong, K. R., Must, A., Tang, A. M., Stopka, T. ]., &
Beckwith, C. G. (2018). Food Insecurity, Morbidities,
and Substance Use in Adults on Probation in Rhode
Island. Journal of Urban Health: Bulletin of the
New York Academy of Medicine, 95(4), 564-575.
https://doi.org/10.1007 /s11524-018-0290-2

Ejiohuo, O., Onyeaka, H., Unegbu, K. C., Chikezie,
O. G., Odeyemi, O. A., Lawal, A., & Odeyemi, O.
A. (2024). Nourishing the Mind: How Food Security
Influences Mental Wellbeing. Nutrients, 16(4), 501-501.
https://doi.org/10.3390 /nul16040501

Eicher-Miller, H. A., Graves, L., McGowan, B.,
Mayfield, B. J., Connolly, B. A., Stevens, W., & Abbott,
A. (2023). A Scoping Review of Household Factors
Contributing to Dietary Quality and Food Security in
Low-Income Households with School-Age Children in the
United States. Advances in Nutrition, 14(4), 914-945.
https://doi.org/10.1016 /j.advnut.2023.05.006

Fang, D., Thomsen, M. R., & Nayga, R. M. (2021).
The association between food insecurity and mental health
during the COVID-19 pandemic. BMC Public Health,
21(1), 1-8.  https://doi.org/10.1186/s12889-021-
10631-0

Graham, C., & Ciciurkaite, G. (2022). The Risk
for Food Imsecurity and Suicide Ideation among
Young Adults in the United States: The Mediat-
ing Roles of Perceived Stress and Social Isolation.
Society and Mental Health, 215686932211200.
https:/ /doi.org/10.1177 /21568693221120066

Joseph, C., Feiner, C., & Leung, C. W. (2022). Food
insecurity is associated with serious psychological
distress among low-income California adults. Journal
of Health Psychology, 27(10), 135910532110289.
https://doi.org/10.1177/13591053211028913

78

Kirkbride, J. B., Anglin, D. M., Colman, I., Dykx-
hoorn, J., Jones, P. B.,, Patalay, P, Pitman, A,
Soneson, E., Steare, T., Wright, T., & Giriffiths,

S. L. (2024). The social determinants of mental
health and disorder: evidence, prevention and rec-
ommendations. ~ World Psychiatry, 23(1), 58-90.

https:/ /doi.org/10.1002/wps.21160

McGrath, J. J., Al-Hamzawi, A., Alonso, J., Altwaijri,
Y., Andrade, L. H., Bromet, E. J., Bruffaerts, R., et al.
(2023). Age of onset and cumulative risk of mental disor-
ders: a cross-national analysis of population surveys from
29 countries. The Lancet Psychiatry, 10(9), 668-681.
https://doi.org/10.1016 /52215-0366(23)00193-1

Metreau, E., Young, K. E., & Eapen, S. G. (2024,
July 1).  World Bank country classifications by
income level for 2024-2025. World Bank Blogs.
https:/ /blogs.worldbank.org/en/opendata/world-
bank-country-classifications-by-income-level-for-
2024-2025

Myers, C. A. (2020). Food Insecurity and Psychological
Distress: a Review of the Recent Literature. Current Nu-
trition Reports, 9(2). https:/ /doi.org/10.1007 /s13668-
020-00309-1

Nicholson, J., Villamor, M., & Wright, L. (2021). A
developmental lens on food insecurity: the role of children
in the household and age groups on food insecurity
impacting mental health. Aging & Mental Health, 1-10.
https:/ /doi.org/10.1080/13607863.2021.1989376

Odoms-Young, A., Brown, A., Agurs-Collins, T,
& Glanz, K. (2024). Food Insecurity, Neighborhood
Food Environment, and Health Disparities: State of
the Science, Research Gaps and Opportunities. The
American Journal of Clinical Nutrition, 119(3).
https:/ /doi.org/10.1016/j.ajcnut.2023.12.019

Oh, H., Smith, L., Jacob, L., Du, J., Shin, J. 1., Zhou,
S., & Koyanagi, A. (2022). Food insecurity and mental
health among young adult college students in the United
States. Journal of Affective Disorders, 303, 359-363.
https:/ /doi.org/10.1016/j.jad.2022.02.009

Osei-Owusu, C., Dhillon, S., & Luginaah, 1. (2024).
The impact of food insecurity on mental health among
older adults residing in low- and middle-income countries:
A systematic review. PLOS One, 19(3), e0301046.
https://doi.org/10.1371 /journal.pone.0301046

Page, M. ]J., McKenzie, ]J. E., Bossuyt, P. M.,

Boutron, 1., Hoffmann, T. C., et al. (2021). The
PRISMA 2020 statement: an Updated Guideline

Principles and Practice of Clinical Research (2024) 10; 4



for Reporting Systematic Reviews.
https:/ /doi.org/10.1136/bmj.n71

BM]J, 372, n71.

Pengpid, S., & Peltzer, K. (2023). Food insecurity and
health outcomes among community-dwelling middle-aged
and older adults in India. Scientific Reports, 13(1).
https://doi.org/10.1038 /541598-023-28397-3

Pérez-Stable, E. ], & Webb Hooper, M.
(2023). The Pillars of Health Disparities Sci-
ence—Race,  Ethnicity, and Socioeconomic  Sta-
tus. JAMA Health Forum, 4(12), e234463.
https:/ /doi.org/10.1001 /jamahealthforum.2023.4463

Pourmotabbed, A., Moradi, S., Babaei, A., Ghavami,
A., Mohammadi, H. Jalili C., Symonds, M.
E., & Miraghajani, M. (2020). Food insecurity
and mental health: a systematic review and meta-
analysis. Public Health Nutrition, 23(10), 1778-1790.
https://doi.org/10.1017 /5136898001900435X

Reeder, N., Tolar-Peterson, T., Bailey, R. H,
Cheng, W-H., & Evans, M. W. (2022).  Food
Insecurity and Depression among US Adults:
NHANES 2005-2016.  Nutrients, 14(15), 3081.
https:/ /doi.org/10.3390/nu14153081

Sabido, T. S., Mendonca, R. D., Meireles, A.
L., Machado-Coelho, G. L. L., & Carraro, J. C.
C. (2022). Food insecurity and symptoms of anxi-
ety and depression disorder during the COVID-19
pandemic: COVID-Inconfidentes, a population-
based survey. SSM - Population Health, 101156.
https://doi.org/10.1016 /j.ssmph.2022.101156

Selvamani, Y., & Elgar, F. (2023). Food insecurity and
its association with health and well-being in middle-aged
and older adults in India. Journal of Epidemiology and
Community Health. https://doi.org/10.1136/jech-
2022-219721

Shafiee, M., Vatanparast, H., Janzen, B., Sera-
hati, S., Keshavarz, P, Jandaghi, P, & Pahwa, P.
(2021). Household food insecurity is associated with
depressive symptoms in the Canadian adult popula-
tion. Journal of Affective Disorders, 279, 563-571.
https://doi.org/10.1016/j.jad.2020.10.057

Smith, L., II Shin, J., McDermott, D., Jacob, L.,
Barnett, Y., Lépez-Sanchez, G. E, et al. (2021).
Association between food insecurity and depression
among older adults from low- and middle-income
countries. Depression and Anxiety, 38(4), 439-446.
https:/ /doi.org/10.1002/da.23147

Principles and Practice of Clinical Research (2024) 10; 4

Systematic Review

Walker, R. ]., Dawson, A. Z., Campbell, J. A., & Egede,
L. E. (2021). Prevalence of food insecurity and association
with mental health in an indigenous population in
Panamd. Public Health Nutrition, 24(17), 5869-5876.
https:/ /doi.org/10.1017 /51368980021003554

Wells, G., Shea, B., O’Connell, D., Peterson, J.,
Welch, V., Losos, M., & Tugwell, P. (2021, May
3). The Newcastle-Ottawa Scale (NOS) for assessing
the quality of nonrandomised studies in meta-analyses.
https:/ /www.ohri.ca/programs/clinicalepidemiology
/oxford.asp

Wolfson, J. A., Garcia, T., & Leung, C. W. (2021). Food
Insecurity Is Associated with Depression, Anxiety, and
Stress: Evidence from the Early Days of the COVID-19
Pandemic in the United States. Health Equity, 5(1),
64-71. https://doi.org/10.1089 /heq.2020.0059

Zielinska, M., Luszczki, E., & Deren, K. (2023).
Dietary Nutrient Deficiencies and Risk of Depression
(Review Article 2018-2023). Nutrients, 15(11), 2433.
https:/ /doi.org/10.3390/nu15112433

79



	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Supplementary Materials
	Funding
	Conflicts of Interest
	References

