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association between food insecurity
and psychological distress: a systematic review
and meta-analysis
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Abstract

Background Food insecurity has involved more than 750 million individuals worldwide. The association of food
insecurity with socio-economic factors is also undeniable demand more consideration. Food insecurity will become
a global priority by 2030. This systematic review and meta-analysis examined current literature concerning the asso-
ciation between food insecurity and psychological distress.

Methods Relevant researches were identified by searching databases including PubMed, EMBASE, Scopus, and Web
of Science, ProQuest, and Cochrane Library up to June 2024 without language limitation. Then a snowball search
was conducted in the eligible studies. The quality assessment was made through Newcastle—Ottawa Scale.

Results Data were available from 44 cross-sectional articles for systematic review and 17 eligible articles for meta-
analysis with 2,267,012 and 1,953,636 participants, respectively. Findings support the growing segment of literature
on the association between food insecurity and psychological distress. The highly represented groups were house-
holds with low income. Psychological and diabetic distress was directly associated with food insecurity as it increased
the odds of distress to 329% (OR: 3.29; 95% Cl: 2.46-4.40). Sleep problems, anxiety, depression, lower life satisfaction,
obesity, and a higher rate of smoking were among the secondary outcomes.

Conclusion Food insecurity was a common stressor that can have a negative impact on psychological well-being
and even physical health. The findings should be considered in the public health and making policy-making process.
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Background
Food and nutrition are among the basic needs of human
society and its provision lies in the category of food secu-
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FI is not limited to individuals who only encounter insuf-
ficient nutrients and body reserves. When people do not
have the right to choose food, they are afraid of running
out of food, or making major changes in their food pref-
erences, it can be admitted that we are facing FI. Also, FI
ranges from anxiety about food access at the household
level to extreme hunger and disease. Notably, it has pro-
found effects on health [2, 3]. According to the Food and
Agriculture Organization (FAO), FI is defined as the inse-
cure availability of food for a healthy and lively life [4].
Unexpected alterations in income, lack of access to com-
mon services, exclusion, and high stress can lead to FI
[5]. Accordingly, FI has involved about 750 million indi-
viduals worldwide. In other words, among 10 individuals,
one of them has been handling severe levels of FI. On the
other hand, the prevalence of household food insecurity
in Iran is between 20 to 60% [6]. Moreover, COVID-19
threatens access to food primarily through loss of income
and assets, which impairs the ability to purchase food.
The poorest households spend about 70 percent of their
income on food and have limited access to financial mar-
kets [7].

Inequalities in health outcomes are a common phe-
nomenon among vulnerable individuals and issues such
as shelter and income can determine the health-related
outcomes [8]. According to psychosocial theories,
unpleasant health outcomes are not solely dependent on
limited resources and psychological reactions due to the
sense of inequality, stress, exclusion and inappropriate
social support can lead to negative health outcomes [9].

Notably, it is claimed that adults who experience FI,
are more prone to unpleasant health outcomes such as
delayed prescription, more hospital stay, and underuti-
lized medication [10—12]. Besides, FI, along with insuffi-
cient intake of essential nutrients, causes disturbances in
the physical and mental health of children and adults, as
well as a decrease in resistance to disease. Also, not being
able to buy nutritious and sufficient food has a negative
impact on human health from a psychological point of
view and leads to the aggravation of the disease. There-
fore, FI is indirectly related to adverse health status and
both can reinforce each other [13]. For instance, studies
have shown that FI is directly in relation to depression,
anxiety, and PD [14]. Meanwhile, individuals exposed
to FI normally show higher rates of perceived stress [15,
16]. Lack of access to food resources is in relation to a
diminished level of energy and inability to make the deci-
sion [17]. As well, the perceived stress originating from
FI is effective in glycemic control [18]. Even though, it
is claimed that alterations in dietary patterns may bring
about inflammation and immune responses [19]. Without
appropriate food consumption, malnutrition may hap-
pen [20]. After leading to the consumption of unhealthy
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or insufficient food, FI can also cause sleep problems
[21]. Even, FI is not limited to a specific population and
can impact academic and educational outcomes among
young students with different backgrounds [22]. Notably,
hunger in childhood can lead to mental health problems
such as ADHD [23] or other negative conditions in adult-
hood [24]. In addition, FI can may bring worry about the
accessibility of food and the requirement to deal with
limited food options [25, 26]. Further, FI is considered an
obstacle to the treatment of chronic illnesses [27, 28].

It is also hypothesized negative health outcomes that
originate from FI may be related to a lack of obedience to
medical recommendations such as the inability to buy the
required drugs [29]. Interestingly, employment cannot
be an indication of food security [30]. Seemingly, FI can
have a destructive impact on health care systems around
the world [31]. The primary objective of this meta-anal-
ysis is to systematically assess and quantify the associa-
tion between food insecurity and psychological distress
by synthesizing empirical evidence from existing stud-
ies. Additionally, since no systematic review and meta-
analysis has been conducted regarding the relationship
between FI and PD, the aim of this study is to provide the
pooled magnitude of association between food insecu-
rity and psychological distress. As well, the current study
needs to respond to the following question:

+ How does the relationship between food insecurity
and psychological distress vary by demographic fac-
tors such as age, gender and socioeconomic status?

«  What are the mediating factors that contribute to the
relationship between food insecurity and psychologi-
cal distress?

+ What is the overall magnitude of the association
between food insecurity and psychological distress
across different populations and settings?

+ What are the gaps and limitations in the existing lit-
erature on food insecurity and psychological distress
that need to be addressed in future research?

Methods

Search strategy

The review was registered in PROSPERO (ID:
CRD42022341171) on July 11th, 2022. An inclusive
search was performed in databases consisting of Pub-
Med, EMBASE, Scopus, and Web of Science, ProQuest,
Embase and Cochrane Library up to June 2024 without
language limitation. The study protocol was based on
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines. The main key-
words included “food insecurity” and “psychological dis-
tress” To determine the sensitivity of searches, PubMed
and NLM Gateway (for MEDLINE), Institute of Scientific
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Information (ISI), and Scopus were searched as the main
international electronic data sources (Appendix). Mean-
while, the snowball technique was used to follow the
reference list of the included studies. With this method,
the number of missed data is usually minimized. Conse-
quently, the data were transferred to EndNote reference
management software (X8 version).

Eligible criteria

Finding the related articles was based on PECO: 1) Popu-
lation: individuals who have experienced FI (cross-sec-
tional studies) that reported the relation between food
insecurity and one or more kind of PD; 2) Exposure: any
kind of food insecurity; 3) Comparison: individuals who
are considered food secure and 4) Outcome: PD. Also,
other study designs such as case series, narrative reviews,
and commentaries were omitted. However, there was
no restriction regarding the age and gender of the tar-
get groups. Besides, animal-based studies or those with
duplicate citations were also excluded.

Study selection

A systematic search of electronic databases identified
1053 records (PubMed: 379; Scopus: 240; Web of Science:
210; ProQuest: 101; Embase: 81 and Cochrane Library:
42). After removing duplicates and screening titles and
abstracts, 637 records proceeded to full-text assessment.
Of these, 524 were excluded due to lack of relevance,
leaving 113 studies for eligibility evaluation. Following
the application of inclusion and exclusion criteria, 69
articles were removed, primarily due to insufficient data
on the association between FI and PD. Ultimately, 44

Page 3 of 20

studies met the inclusion criteria and were included in
the systematic review and meta-analysis. Disagreements
were addressed and resolved by an additional author. This
study selection process is summarized in the PRISMA
flowchart (Fig. 1).

Quality assessment of articles

The methodological quality and risk of bias for the
included studies were evaluated by two independent
reviewers using the Newcastle—Ottawa Scale (NOS) [32].
The NOS is designed to appraise the quality of non-ran-
domized studies, including both case—control and cohort
studies. It assigns scores based on selection criteria,
comparability, and either outcome (for cohort studies)
or exposure (for case—control studies), with a maximum
possible score of 9. According to the NOS scores, the
overall risk of bias for each study was categorized as high,
some concerns, or low. A study was considered to have a
high overall risk of bias if any of its domains—selection
criteria, comparability, or outcome—received a high risk
of bias rating (Table 1).

Data extraction

Two authors evaluated the potential scientific publica-
tions separately. If there was any disagreement, the third
author resolved it. Each study underwent the extraction
of these information: author name, publication date, type
of study, country, sample size, participants, effect size,
and assessment tools dedicated for the measurement of
psychological distress and FI as well as their definition
and category.
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Fig. 1 PRISMA flowchart
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Table 1 Risk of bias assessment using Newcastle-Ottawa score [29, 33-75]
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D1: Bias due to selection - Domain scoring: 0-1 (High); 2 (Some concerns); 3 (Low)

D2: Bias due to comparability - Domain scoring: 0 (High); 1 (Some concerns); 2 (Low)

D3: Bias due to outcome — Domain scoring: 0 (High); 1 (Some concerns); 2 (Low)
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Statistical analyses

Studies presenting ORs with different levels of adjustment
were included in the meta-analysis. For the main analysis,
we pooled the ORs with the most extensive adjustments
from each study. The DerSimonian and Laird random-
effects models were applied in this meta-analysis because
they account for within-study as well as between-study
variability. All data analyses were performed using STATA
(StataCorp. 2013. Stata Statistical Software: Release 13.
College Station, TX: StataCorp LP). P values<0.05 was
considered statistically significant.

Results

Search results and selection

At first, 1085 articles were found, and 637 remained after
the duplicate exclusion. Then, 524 articles were excluded
after assessing the title or abstract. However, all the arti-
cles were reviewed based on the inclusion and exclusion
criteria. Finally, 44 articles were included in the system-
atic review, and 17 records were selected for the meta-
analysis (Fig. 1).

Overview of included studies

Generally, eligible articles were included in the current
study. The characteristics and main findings of included
studies are presented in Table 2. Overall, the type of all of
the included studies was cross-sectional. The total number
of participants in the systematic review and meta-analysis
was 2,267,506 and 1,953,636, respectively. The age range
of participants was 16 or older. In the order of frequency,
the countries where the articles were published in USA
(n=21), Canada (n=4), Ethiopia (n=3), Ghana (n=2),
Brazil (n=1), Malaysia (n=1), Australia (n=1), Bangladesh
(n=1), Nigeria (n=1), Uganda (n=1), Denmark (n=1),
New Zeeland (n=1), India (n=1), Panama (n=1), Ecuador
(n=1) and South Korea (n=1). The population of studies
consisted of adolescents, adults, and elders. In addition,
four studies were conducted on pregnant women and two
studies evaluated university students. Other studies con-
sisted of households from different countries. Interestingly,
the type of all included studies was cross-sectional.

Commonly, 6-item and 10-item Kessler Psychological
Distress Scale (K6 and K10) and 10-item Perceived Stress
Scale (PSS), and The Self-Reporting Questionnaire (SRQ-
20) were used to determine the PD. Besides, the U.S.
Household Food Security Survey Module (U.S.HESSM),
Household Food Insecurity Access Scale (HFIAS), and
self-reported questionnaires were the most frequently
employed tools to measure the level of FI.

All the studies in the systematic review showed that there
is an association between FI and PD. Also, most of the
studies declared that low income is in direct association
with FI (32/40). However, an American study in this review
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claimed that FI and subsequent psychological distress can
be witnessed among high income individuals [45].

Psychological distress in various populations

Frequently, the included studies were conducted on house-
holds and adults. It was found that both men and women
who experience FI, are more prone to psychological dis-
tress. However, associations were stronger among men [40,
48, 60, 62]. However, some studies claimed that food-inse-
cure women experience much more psychological distress
[42, 52, 72]. Meanwhile, a study claimed that there is no sig-
nificant difference between men and women [57]. Also, sin-
gle, divorced, or separated individuals experienced a higher
rate of FI with psychological distress [63, 66]. Notably, the
prominent role of COVID-19 in the prevalence of FI and
subsequent psychological distress should be considered as
it is known to be effective [38, 39, 41, 43].

Pregnant women were also widely evaluated. FI
affected postpartum stress and even other psychologi-
cal and psychical problems [69]. Similarly, food-insecure
pregnant women also experience higher rates of psycho-
logical distress compared with those who are food-secure
[67]. Even, mild FI can be effective in the psychological
distress of pregnancy [37]. Concerning the maternal pop-
ulation, it should be mentioned that food-insecure moth-
ers are more susceptible to psychological distress [54].
Meanwhile, maternal distress originating from FI can
negatively affect children [73].

Diabetic individuals who were food-insecure showed
more distress and lower self-efficacy in relation to diabe-
tes [29, 53, 64]. Additionally, diabetes distress was directly
associated with FI [65]. Other secondary outcomes such as
HbA1c and specific diet were affected by FI [53].

As it seems, psychological distress is more widespread
among rural populations than urban residents [74]. Inter-
estingly, FI was even evaluated in individuals with HIV.
The lower household assets, the higher rate of FI and
subsequent psychological distress. it was proved that FI is
more effective than new infections in forming [68]. Stu-
dents were also evaluated. It was inferred that FI can lead
to psychological distress among students due to higher
levels of distress in those who experienced FI [44, 49, 70].

Secondary outcomes

There was a direct relationship between FI and sleepless-
ness and lower subjective quality of sleep. This problem
probably originated from psychological distress [47, 64]. It
was proved that FI can lead to both psychological distress
and higher smoking. Even though, FI can be solely the
cause of smoking in individuals with no special psycho-
logical distress [46, 50, 51, 71]. Notably, food-insecure indi-
viduals may suffer from other problems such as depression,
anxiety, lower life satisfaction, or obesity [55, 56, 59, 61].
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The pooled estimates

The pooled results showed that individuals with food
insecurity had 329% (odds ratio, 3.29; 95% ClI, 2.46—4.40)
increased odds of having psychological, mental, and dia-
betes distress (Fig. 2). Including only studies that adjusted
at least for age, sex, and education reduced the pooled OR
(odds ratio, 2.82; 95% CI, 2.08-3.84), (Fig. 3). The measure
of heterogeneity in the forest plots is represented by the
“I-squared” (I?) statistic, along with associated p-values.
The I* values of 89.8% and 90.3% indicate a very high level
of heterogeneity among the studies included in the analysis.
This high heterogeneity suggests that the majority of the
variability in the effect size estimates across these studies
is not due to random chance but rather to real differences
between the studies themselves. These differences could be
related to variations in study populations, methodologies,
sample sizes, or other factors that can influence the out-
comes. The p-values, both being 0.000, further confirm that
this heterogeneity is statistically significant, meaning it is
unlikely that these differences occurred by chance.

Discussion

This study was aimed to assess association between food
insecurity and psychological distress. Studies showed
that food insecurity and psychological distress are asso-
ciated. There are studies at the single level, but to our
knowledge, this systematic review and meta-analysis
is the first of its kind that assessed association between
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food insecurity and psychological distress. In this study,
the pooled effect size of association between food insecu-
rity and psychological distress is reported. The forest plots
in Figs. 2 and 3 illustrate a significant association between
household FI and PD in adults. Figure 2 presents odds
ratios (ORs) from cross-sectional studies, indicating a
clear link between FI and increased risk of PD. This find-
ing is consistent with previous research that highlights
the negative impact of FI on mental health. For instance,
a study found that FI is associated with higher levels of
psychological distress and depressive symptoms, particu-
larly among low-income individuals [76]. Similarly, other
researchers confirmed that FI is a consistent risk factor
for mental health issues, including anxiety and depres-
sion, across various studies [77]. The significant associa-
tion between FI and PD, aligns with existing literature
highlighting FI as a robust risk factor for mental health
problems. This consistency reinforces the need for effec-
tive interventions to address food insecurity and mitigate
its adverse effects on mental health.

Further analysis in Fig. 3, which presents ORs adjusted
for age, sex, and education, supports the robustness of the
relationship between FI and PD. This adjustment is crucial,
as it addresses potential confounding variables that could
influence the observed association. Meanwhile, a study
emphasizes the importance of controlling for demographic
factors to clarify the direct impact of FI on mental health
[61]. In line with this, another study demonstrated that FI

Study %
ID ES (95% Cl) Weight
Silverman (2015) —= 2.32(1.38,3.91) 6.14
Weigel (2016) ——— 2.14 (1.01,4.65) 5.01
Allen (2018) s 1.16 (0.45, 3.03) 4.20
Becerra (2015) —-o-— 4.43(3.14,6.24) 6.91
Carter (2011) = 2.60 (2.30, 2.80) 7.57
Malek Rivan (2021) : —=%—> 17.06 (8.24, 35.32)5.17
Wolfson (2021) —— 10.91 (7.78, 15.30)%6.93
Anderson (2011) - 1.48 (1.25,2.05) 7.24
Jebena (2015) — 4.15 (1.67, 10.32) 4.38
Joseph (2021) w—-o— 5.54 (3.11,9.84) 5.88
Sharkey (2011) —— 2.25(1.59,3.18) 6.89
Kelve (2021) —4— 7.06 (3.40, 14.66) 5.16
Tseng (2017) - 3.10(2.30,4.00) 7.15
Boman-Davis (2020) — 4.63(2.30,9.32) 5.30
Hattangadi (2019) ——*—}—- 2.50 (0.80,9.20) 3.26
Seligman (2012) - | 1.48 (1.07,2.04) 6.98
Chung (2016) —_—— 1.96 (1.08, 3.53) 5.81
Overall (I-squared = 89.8%, p = 0.000) <> 3.29 (2.46, 4.40) 100.00
NOTE: Weights are from random effects analysis

T
.0283 1

T
35.3

Fig. 2 Forest plot of the odds ratios (ORs) with the corresponding 95% confidence intervals (Cls) of cross-sectional studies on the association
of household food insecurity with the risk of psychological distress in adults



Jandaghian-Bidgoli et al. BMC Nutrition (2024) 10:118

Page 14 of 20

Study %

ID ES (95% CI) Weight
Silverman (2015) —.-— 2.32(1.38,391)  7.70
Allen (2018) —— 1.16 (0.45,3.03)  5.06
Becerra (2015) —— 4.43(3.14,6.24)  8.80
Carter (2011) - 2.60(2.30,2.80)  9.79
Wolfson (2021) f —=— 10.91(7.78, 15.30) 8.83
Anderson (2011) e 1.48(1.25,2.05)  9.29
Jebena (2015) ——=——  415(167,10.32) 528
Joseph (2021) | — 5.54 (3.11,9.84) 7.33
Sharkey (2011) — 2.25(1.59,3.18)  8.78
Tseng (2017) — 3.10(2.30,4.00) 9.15
Hattangadi (2019) : 2.50 (0.80,9.20)  3.85
Seligman (2012) — 1.48(1.07,2.04)  8.91
Chung (2016) — 1.96 (1.08,3.53)  7.23
Overall (I-squared = 90.3%, p = 0.000) <> 2.82(2.08,3.84)  100.00

NOTE: Weights are from random effects analysis
1

T
.0654 1

T
15.3

Fig. 3 Forest plot of the odds ratios (ORs) with the corresponding 95% confidence intervals (Cls) from cross-sectional studies adjusted for age, sex,
and education on the relationship between household food insecurity and psychological distress

remains a significant predictor of mental health outcomes
even after accounting for socio-economic variables [78].
However, there are also studies that present a more nuanced
view. For example, a study found that while food insecurity
is linked to increased psychological distress, the strength of
this association can vary significantly depending on regional
and contextual factors [79]. This suggests that while there
is a general trend linking FI with PD, local conditions and
resources may influence the degree of impact. Additionally,
it’s been reported that FI is more strongly associated with
PD in certain demographic groups, such as single-parent
households, which may account for some variability in the
observed effects [80]. Conversely, there are studies that
have found less pronounced or inconsistent associations.
For instance, a study observed that while FI is correlated
with higher levels of PD, the effect size was relatively small
in their sample. This could be attributed to differences in
study design, population characteristics, or measurement
tools used, highlighting the need for careful consideration of
these factors when interpreting results [36].

Overall, the consistency of the association between FI
and PD across various studies supports the conclusion
that food insecurity is a significant risk factor for PD. This
alignment with existing literature underscores the impor-
tance of addressing FI as part of mental health interven-
tions and policies. Future research should aim to explore
this relationship further through longitudinal studies and
investigate how contextual factors might influence the
strength of the association. This would provide a more

detailed understanding of the causal mechanisms and
help in developing targeted interventions to mitigate the
impact of FI on mental health.

Our findings align with existing literature highlighting
the broad impact of FI on pregnant women. For instance,
research has consistently shown that FI significantly con-
tributes to postpartum stress and various psychological and
physical problems [69]. This is corroborated by our results,
which reveal that FI exacerbates PD during and after preg-
nancy. Food-insecure pregnant women experience notably
higher levels of PD compared to their food-secure counter-
parts [67]. This is consistent with evidence suggesting that
even mild FI can significantly affect psychological well-
being during pregnancy. Additionally, our findings echo the
observation that food-insecure mothers are particularly vul-
nerable to PD, as they face unique stressors that exacerbate
their mental health challenges [81]. This increased suscep-
tibility to PD among food-insecure mothers has been well-
documented, illustrating the intersection of socioeconomic
factors and mental health. Moreover, it is crucial to consider
the broader implications of maternal distress related to FI.
Research has demonstrated that maternal PD stemming
from FI can have detrimental effects on child development
[14]. Our findings support this notion, emphasizing the
importance of addressing food insecurity not only for the
well-being of the mother but also for the potential long-
term effects on the child’s health and development.

Overall, the current study contributes to a grow-
ing body of evidence indicating that FI has a profound
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impact on both maternal and child health. Addressing
food insecurity should be an integral part of public health
strategies aimed at improving the overall well-being of
pregnant women and their children.

Regarding the secondary outcomes, it should be noted
that the direct relationship between FI and sleeplessness,
along with lower subjective quality of sleep, underscores
a critical area of concern in public health. This relation-
ship is likely rooted in psychological distress, a well-doc-
umented consequence of FI [82]. Psychological distress
associated with FI has been shown to disrupt sleep pat-
terns, as stress and anxiety can lead to difficulties falling
and staying asleep [83]. Additionally, FI-related psycho-
logical distress may interfere with sleep quality by height-
ening cortisol levels and sympathetic nervous system
activity, both of which are known to impair sleep [84].

In addition to the direct impacts of FI on psychologi-
cal well-being and sleep problems, individuals experi-
encing FI are also at heightened risk for a range of other
problems. Previous research has established strong
links between FI and various adverse outcomes, includ-
ing depression, anxiety, and lower life satisfaction [85].
Moreover, FI has been associated with higher rates of
obesity, likely due to the consumption of lower-cost,
energy-dense foods which are less nutritious [86]. These
findings suggest a broad spectrum of negative health
implications related to FI, reinforcing the need for com-
prehensive interventions to address both the immediate
and downstream effects of food insecurity.

Probably, ambiguity regarding appropriately preparing
food is one of the principal reasons for forming PD [17].
Meanwhile, other researchers claim that individuals with
limited options for food experience double stress and
anxiety. In addition, undependable food resources can
bring about enduring distress [87, 88].

All of the studies conducted in this field are cross-sec-
tional. However, further research should focus on various
experiences of FI throughout the whole life of an individual.
Also, FI is a multi-factorial feature that cannot be measured
easily [89]. Notably, most of the studies took advantage of
HEFSSM as a tool to determine the level of FI. Besides, it is
generally used in North America in researched and surveil-
lance [90]. However, HFSSM mainly focuses on the relation
between economy and food and does not consider issues
such as the way of food acquisition.

The effect of COVID-19 on FI has been evaluated in
many countries. Australian research concluded that FI has
increased since COVID-19 [91]. Another study in the USA
proved that the increased level of FI can be felt among the
low-income and minority citizens [92]. Similarly, another
American research demonstrated FI has increased after the
incidence of COVID-19 [93]. A survey in Canada revealed
that the worst form of FI is observed in the country during
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the pandemic, as one in seven citizens suffered from FI
[94]. Interestingly, a recent study showed that owning
something such as a house or not having financial-related
distress can lead to a diminished chance of having a mental
disorders during COVID-19 [95]. Since FI is directly asso-
ciated with stress, anxiety, depression, and PD [48, 61], it is
recommended to develop supportive programs for impov-
erished families [96]. Unfortunately, FI and mental disor-
ders are correlated with the COVID-19 pandemic [97, 98].
Besides, the efficacy of such programs for the improvement
of mental health has been proved [99]. With the advent of
the COVID-19 pandemic, many services helped families in
desperate need of mental support [100].

Moreover, food insecure individuals usually do not
have enough fiber intake, and it is claimed that fruits and
vegetables containing fiber can impact mental health
by forming distress, stress, depression, and negative
effect on mood and quality of life [101]. Therefore, the
fiber intake for improving mental health and diminish-
ing mental disorders symptoms should not be underes-
timated [102, 103]. Moreover, excessive cortisol intake
is the result of FI and a low-quality diet that can harm
brain organization. Subsequently, cognitive impairments
may be witnessed [104]. Likewise, hunger and insufficient
intake are in relation to cognitive problems, especially
among older adults [105]. Still, insufficient intake of calo-
ries can weaken the ability of the brain to react to stress
and result in depression or suicidal ideation [106]. On the
contrary, eating breakfast and intake of carbohydrates
can diminish the level of cortisol and lead to a decrease
in stress levels. Then, carbohydrates change into glucose
to have tryptophan produced, which prevents depression
and cognitive impairment [107]. Notably, financial prob-
lems and PD originating from FI can force the household
to buy foods that have a limited amount of nutrients,
which in line with a lack of psychical activity, can lead
to weight gain [108]. In addition, cortisol can cause the
accumulation of fat [109].

Some experiences regarding FI are common among dif-
ferent nations. For instance, gaining food in unpleasant
manners, a shift in the quality and quantity of food, the
specific culture of a region and the way of food supply are
among the common factors [110]. Then, such experiences
can lead to the conditions associated with PD or related
social hints [111]. On the other hand, it is proved that PD
is In line with the prevalence of other mental disorders
such as anxiety, and FI can fortify this relationship [112].
Otherwise, FI can bring about more severe mental health
conditions. In other words, the higher level of FI becomes,
the more chance individual has regarding getting a men-
tal disorder [110]. Therefore, PD should be considered
as a feature that can lead to mental disorders or cause
the improvement of psycho-emotional conditions [113].
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Meanwhile, it is hypothesized that the gender of individu-
als can alter the correlation between FI and mental health
and FI is more prevalent among women [114]. However,
most of the studies concentrated on female samples, and
the differences between males and females in relation to
FI and mental health cannot be firmly determined [5].
On the contrary, some studies showed that women are
constantly supported and can easily seek help and feel
loved more than men, which prevents the incidence of FI
among women [115, 116]. Furthermore, age was another
covariate of the included studies. Increasing age is corre-
lated with an unpleasant mental health conditions [117].
Additionally, older people are more prone to FI owing to
their restricted ability to move, other illnesses, or financial
problems [118, 119].

Individuals with chronic diseases such as HIV and dia-
betes view FI as an obstacle toward totheir therapy and
self-management [120, 121]. Moreover, even among opi-
oid users, FI can cause chronic pain more powerfully
than lack of social support or inappropriate income [122].
Likewise, it is proved that housing and food insecurity
are strongly associated with the prevalence of chronic
diseases such as diabetes, hypertension, or asthma [123,
124]. Risky sexual attempts are more widespread among
individuals with FI. Thus, HIV/ADIS patients are more
vulnerable [125]. These patients also have some other
stressors such as the shame that prevents them to be
present in the community [126]. However, community-
based practices can alter mental health outcomes [127].

Two studies in this review were related to students, which
is in line with other studies regarding the presence of PD
among college students [128, 129]. However, the number of
studies conducted on this population is restricted. In addi-
tion, students experience a new and unique atmosphere
that is an underlying reason for experiencing emotional and
financial crises in this transitional period of their life [130,
131]. It is noteworthy that students usually try to act without
paying attention to their parent’s recommendations, which
is mainly under the influence of new experiences [132].

Limitations

Despite the efforts to perform a perfect study, some
limitations should be considered. First of all, there were
various tools for the measurement of both PD and FL
On the other hand, the authors aimed to consider eth-
nicity, but the limited number of studies in this regard
made it almost impossible to estimate it firmly. Besides,
there may be some missed articles owing to the restricted
search options. Furthermore, all included studies were
cross-sectional and hence, it is an indication of correla-
tions but not causality. Therefore, the directionality of
the association of FI and PD cannot be demonstrated.
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Many researches were based on self-reported question-
naires and it may create bias, especially since the princi-
pal topic was regarding PD, as it is considered a stigma
in many communities. Similarly, some studies utilized
single-question tools to assess FI, and hence, it may influ-
ence the results in some perspectives. Eventually, the
quality assessment was conducted by one of the authors.
Although the assessment was based on some obvious
principles and was carefully done, there may be some dis-
similarities in the final score of the two authors. Despite
the potential limitation, this systematic review and meta-
analysis provide useful data for the global mental health
as it determines the association between FI and PD.

Language bias is another concern, as the review may
have missed relevant studies published in languages
other than English, potentially limiting the breadth of the
findings. The quality of data across studies varies, with
discrepancies in outcome measurements and reporting
that could affect the accuracy of the conclusions. Fur-
thermore, the inclusion criteria for selecting studies may
have inadvertently excluded relevant research, such as
those published in non-peer-reviewed sources or those
not meeting specific methodological standards.

Temporal factors also pose a limitation, as some of the
included studies may be outdated, impacting the rel-
evance of the findings to current contexts. Small sample
sizes in some studies could reduce the statistical power
of the analyses, making it more difficult to detect signifi-
cant effects. The meta-analysis might also be susceptible
to overfitting if combining too many studies with varying
methodologies leads to potentially misleading conclu-
sions. Additionally, confounding variables not accounted
for in the included studies could influence the observed
relationship between FI and PD.

Conclusion

This systematic review underscores a robust association
between food insecurity FI and PD across diverse popula-
tions. Our analysis reveals that FI significantly heightens the
odds of experiencing PD, with a pooled odds ratio of 3.29,
underscoring the severe impact of FI on mental health. This
relationship persists across various demographic groups,
including men, women, and individuals from different
income levels, though the strength of the association can
vary. Notably, while low income is commonly linked with
both FI and PD, evidence also points to distress among
higher-income individuals facing FI, suggesting a complex
interplay between economic status and mental health.

The review highlights that FI is a critical factor con-
tributing to psychological distress, which can mani-
fest through increased stress, depression, anxiety, and
impaired life satisfaction. This relationship extends to
specific groups such as pregnant women, diabetics, and
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rural populations, each experiencing unique challenges
and exacerbated distress due to FI. The COVID-19 pan-
demic’s influence on both FI and PD emphasizes the need
for targeted interventions during such crises.

For future research, it is crucial to further explore the
mechanisms linking FI to psychological distress and the
potential moderating effects of socioeconomic factors. Poli-
cymakers should consider integrating mental health support
into food assistance programs to address the psychological
ramifications of FI. Practitioners working with food-inse-
cure populations should be vigilant about the heightened
risk of mental health issues and incorporate strategies to
mitigate distress. Overall, addressing FI is essential not only
for ensuring food security but also for improving overall
mental well-being across affected populations.

Appendix

The search strategy of the association of food insecurity with psychologi-
cal distress according to study characteristics

Pubmed

(((("Food Insecurity"[Title/Abstract]) OR "Food security"[Title/
Abstract]) OR "Food Insecurities"[Title/Abstract]) AND Humans[Mesh]))
AND Humans[Mesh])) AND (((("Mental Health"[Mesh] OR "Psychlogical
distress"[Title/Abstract]) OR mental distress [Title/Abstract]) OR mental
health[Title/Abstract]) AND Humans[Mesh])) AND Humans[Mesh])

Scopus

((TITLE-ABS-KEY (“Food Insecurity”) OR TITLE-ABS-KEY (“Food security”)
AND ( (TITLE-ABS-KEY ( mental health) ORTITLE- ABS-KEY (P distress
*))) AND (LIMIT-TO ( DOCTYPE, “ar”) OR LIMIT-TO ( DOCTYPE, re"))

AND (LIMIT-TO (SRCTYPE,"}")

ISI/WOS

TOPIC: ("Food Insecurity") OR TOPIC: ("Food security")

Indexes = SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan =All
years

TOPIC: (mental health) OR TOPIC: (mental distress *) OR TOPIC: ("Psych-
logical distress ")

Indexes = SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan =All
years #2 AND #1

Indexes = SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI Timespan =All
years

EMBASE

(food insecurity’ OR food insufficiency’ OR food deprivation’OR food
scarcity’ OR 'nutritional insecurity’) AND (psychological distress' OR ‘men-
tal distress’OR 'emotional distress' OR ‘depression’ OR ‘anxiety’ OR ‘stress’
OR 'mental health’ OR 'psychological well-being’ OR 'psychopathology’)
Cochrane

("food insecurity" OR "food insufficiency" OR "food deprivation" OR "food
scarcity" OR "nutritional insecurity") AND ("psychological distress”

OR "mental distress" OR "emotional distress" OR "depression” OR "anxiety"
OR "stress" OR "mental health" OR "psychological well-being" OR "psy-
chopathology")

ProQuest
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("food insecurity" OR "food insufficiency" OR "food deprivation" OR "food
scarcity" OR "nutritional insecurity") AND ("psychological distress"

OR "mental distress" OR "emotional distress" OR "depression” OR "anxiety"
OR "stress" OR "mental health" OR "psychological well-being" OR "psy-
chopathology")
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