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Abstract

Purpose of review: Food insecurity is the lack of sufficient food in quantity and/or quality.
Psychological distress includes mental health issues such as depression and anxiety. This review
provides current information on research examining the association between food insecurity and
psychological distress.

Recent findings: Among studies published in the previous five years, food insecurity was
significantly and positively associated with multiple indicators of psychological distress. This
included cross-sectional and longitudinal studies, as well as primary data collection and secondary
data analyses, from countries of varying income levels. Articles also provided evidence within
various populations, such as adults of all ages, college students, those living with chronic disease,
and parents.

Summary: Food insecurity and psychological distress are interconnected health issues. Future
research should consider a number of important gaps in the literature, with the most important
being the development of interventions to improve food insecurity and psychological health
concurrently.
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Introduction

Food insecurity “exists when people do not have adequate physical, social, and economic
access to sufficient, safe, and nutritious food, which meets their dietary needs and food
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preferences for an active and healthy life.”[1] Across the world, the Food and Agriculture
Organization of the United Nations estimates that over 2 billion people are food insecure,
which includes 8% of the population in North America and Europe.[2] In the United States
(U.S.), the U.S. Department of Agriculture found that 11% of households reported being
food insecure in 2018, while many states saw household food insecurity well above the
national average.[3] Food insecurity is primarily a nutritional risk that affects diet and in turn
can lead to various forms of malnutrition, including undernutrition and, paradoxically,
overnutrition in the form of overweight and obesity. [2, 4] The positive association between
food insecurity and obesity is most robust in women in high-income countries.[5, 6]

While food insecurity is a nutritional state that influences diet and body weight, it also holds
consequences for psychological wellbeing. Specifically, food insecurity encompasses issues
of psychological acceptability, such that an individual may experience feelings of
deprivation or restricted food choice and anxiety about food supplies as a result of being
food insecure.[7] Given this, food insecurity can negatively influence psychological health.
The purpose of this review was to summarize recently published literature in the field of
food insecurity research as it relates to psychological distress. Specifically, this review
provides a broad overview of research published in the previous 5 years that has examined
the association between food insecurity and psychological distress. For the purposes of
discussion, published articles were organized under six categories, including 1) recent
reviews; 2) analyses that span the globe; studies in 3) adult populations, 4) younger
populations, 5) populations with chronic disease; and those which examine associations with
6) maternal depression. Table 1 displays published articles included in this review by
category and relevant details for each article.

Review Articles

Two recent articles provided scoping and systematic reviews of published research
addressing food insecurity and mental health, [8, 9] both of which summarize research
beyond the five years assessed in this review. Maynard et al. undertook a scoping review of
studies that investigated the association between food insecurity and poor mental health with
a specific focus on females in high-income countries.[8] Looking at 39 articles published
up to May 2016, these authors identified a significant and positive link between food
insecurity and depression in both cross-sectional and longitudinal analyses. Arenas and
colleagues performed a systematic review and meta-analysis of published research up to
December 2018 addressing food insecurity and mental health conditions among adults in the
U.S.[9]* Their results demonstrated a significant link between food insecurity and increased
risks of depression, anxiety, and sleep disorders.

A more narrow review was also recently published that focused specifically on longitudinal
research addressing food insecurity and emotional health (e.g., depression, anxiety, stress,
etc.) in the U.S. published from January 2006 to July 2016.[10] Via a systematic narrative
review, Bruening and others found a bi-directional relationship between food insecurity and
poor emotional health in the U.S.
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Globally Focused Analyses

Using data from the 2014 Gallup World Poll, three analyses examined the association
between food insecurity and mental health status and subjective well-being across the globe.
Jones conducted a global analysis of food insecurity and mental health status using cross-
sectional data from individuals located in 149 countries across the world.[11]es Results
demonstrated a dose-response relationship between food insecurity and poorer mental health
indicating that as levels of food insecurity worsened (i.e., mild to moderate to severe) so did
reported mental health status. In a similar analysis using individual-level data from 138
countries across the globe, Frongillo and others looked at the association between food
insecurity and subjective well-being, which included reported feelings of worry, sadness, or
stress.[12] They found that food insecurity was significantly associated with poorer
subjective well-being in individuals aged 15 years and older. Taking a more macro-level
perspective, the same researchers looked at aggregate levels of food insecurity and
subjective well-being across 147 countries, and compared more- and less-developed
countries.[13] They found that food insecurity was associated with poor subjective well-
being, with this relationship being stronger in more-developed versus less-developed
countries.

Adult Populations

A number of studies from various countries assessed the link between food insecurity and
psychological distress in adult populations. These studies largely undertook cross-sectional
secondary data analyses, with a few collecting primary data via surveys. Further, most
studies were carried out in high-income countries, with one study focusing on a low-income
country. Chung and others utilized nationally representative data in adults aged 19 years and
older from Korea to explore how food insecurity affected mental health indicators and
quality of life.[14] They found that Koreans living in households reporting food insecurity
without hunger or food insecurity with hunger had higher odds of reporting perceived stress
compared to those living in food secure households. Further, Koreans living in food insecure
households with hunger also showed greater odds of depressive symptoms compared to
those living in food secure households. Looking at quality of life, Chung et al. also found
that compared to Koreans living in food secure households, those living in food insecure
households without and with hunger showed greater odds of anxiety/depression. A study
conducted in Denmark by Lund and colleagues focused on how food insecurity was
associated with health-related outcomes, including psychological distress.[15] Their
analyses showed that adults 18 years old or more who reported low and very low food
security demonstrated greater risks of psychological distress compared to adults who were
food secure. Using a nationally representative survey of Canadians aged 18 years and older,
Martin et al. demonstrated that the prevalence of mental illness, defined as self-reported
diagnosis of mood or anxiety disorders, was higher for women and men living in severely
food insecure households compared to those living in food secure households.[16] Similarly,
in a sample of Indigenous Canadians aged 19 years and older, Hossain and Lamb found that
greater levels of food insecurity were linked to lower levels of psychological well-being.[17]
Within the U.S,, Liu et al. used data from the Behavioral Risk Factor Surveillance System
(BRFSS) in 12 states to explore the relationships between food insecurity, frequent mental
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distress, and insufficient sleep in adults.[18] Their results indicated that the prevalence of
frequent mental distress was significantly greater in adults who reported food insecurity
compared to those who did not report food insecurity. They also found that the frequency of
insufficient sleep was more prevalent in those who reported food insecurity. Using a sample
of African-American adults from the California Health Interview Survey, which is the
largest state-based health survey in the U.S., Allen et al. determined that the prevalence of
mild to moderate psychological distress was higher among those who reported being food
insecure and serious psychological distress was highest in those who reported food
insecurity with hunger.[19] Friel and colleagues used nationally representative data in adults
from Australia to extend the research evidence on food insecurity and mental health by
incorporating the impact of drought. [20] Their results found that exposure to drought
heightened the relationship between food insecurity and psychological distress, measured as
non-specific symptoms of anxiety and depression. Such results are important as they point to
the need to consider the complex relationship between climate change and food insecurity,
with specific consideration given to how these interconnected issues threaten well-being.
Last, in a population-based study in Uganda, Perkins and colleagues surveyed adults aged 18
years and older to assess the association between food insecurity and depression symptoms.
[21] Their study demonstrated that severe food insecurity was associated with greater
depression symptom severity for both women and men.

Two studies examined food insecurity and psychological distress in older adults in the U.S.
Jung et al. conducted a cross-sectional study of lower income older adults aged 60 years and
older in Alabama to investigate the associations between self-care capacity, food insecurity,
depressive symptoms, and nutritional status.[22] Their study demonstrated that food
insecurity was significantly associated with greater depressive symptoms. Pak and Kim used
longitudinal data from a sample of Americans over age 50 to test the association between
food insecurity and health outcomes, including depressive symptoms.[23] Based upon their
analysis, they concluded a significant linkage between food insecurity and the occurrence of
more depressive symptoms.

Young Adult and Adolescent Populations

Researchers have also investigated the link between food insecurity and psychological
distress in younger populations, including young adults and adolescents. These studies
include both secondary data analyses and primary data collection and were conducted across
countries with a range of income levels (i.e., high-, middle-, and low-income). Using
National Health and Nutrition Examination Survey (NHANES) data from the U.S., Maynard
et al. investigated the association between food insecurity and perceived anxiety among
adolescents aged 12 to 17 years.[24]* They found that in sex-stratified analyses food
insecurity was associated with higher perceived anxiety in adolescent females but not males.
Nagata and colleagues also used nationally representative data from the U.S. in young adults
aged 24 to 32 years.[25] Their analysis demonstrated that young adults who reported food
insecurity had greater odds of mental health problems, including depression and anxiety or
panic disorder. They further found that food insecurity was associated with poorer sleep
outcomes including trouble falling asleep and staying asleep. Moving beyond cross-sectional
analyses, Fertig used longitudinal data from the U.S. to examine how experiences of food
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insecurity during childhood influenced psychological distress experienced later in life.[26]e
Fertig’s results suggested that young adults who reported experiencing food insecurity
during childhood also reported greater psychological distress in adulthood.

Rani and colleagues used a sample of teenage girls aged 13 to 19 in India to investigate the
impact of food insecurity on mental health. Their analysis found that teenage girls from food
insecure households were more likely to have high levels of anxiety, depression, loss of
behavioral control, and psychological distress compared to those living in food secure
households.[27] In a sample of youth aged 17 to 21 years from Ethiopia, Jebena and others
showed that food insecurity was significantly associated with common mental disorders,
including somatic items, such as sleeplessness or poor memory, and psychological issues,
such as stress-related and mood disorders.[28] In a sample of young women aged 18 to 34
years from Kenya, Gust et al. demonstrated that compared to those who reported low to no
psychological distress, young women who reported high or moderate psychological distress
also reported concerns about recent food insecurity.[29]

College Students

A recent systematic literature review highlighted the increasing prevalence of food insecurity
among students enrolled in postsecondary education institutions,[30] which has
consequences for health outcomes in college students including psychological well-being.
Darling et al. carried out a study in a sample of freshmen college students from a single U.S.
university to understand how food insecurity was associated with mental health outcomes.
[31] They found that young adults who reported being food insecure also reported greater
depressive symptoms compared to those who did not report food insecurity. Bruening and
colleagues conducted a secondary analysis of data from a study in a sample of university
freshmen enrolled at a single university in the U.S.[32] Their cross-sectional analysis
provided evidence that food insecurity and a greater likelihood of depressed mood were
associated in the sample, but did not find similar significant associations longitudinally.
Using qualitative methods, Meza et al. interviewed 25 undergraduate students to explore the
psychosocial consequences of food insecurity. Data from in-depth, semi-structured
interviews demonstrated that students who experienced food insecurity also discussed
feelings of sadness and hopelessness as a consequence.[33]

People Living with HIV and Diabetes

Focusing on populations living with chronic disease, research has shown that food insecurity
can impede disease management by acting as a barrier to antiretroviral therapy adherence
[34] and diabetes self-management.[35-37] Given this, food insecurity also plays a role in
the mental health of people living with HIV (PLHIV) and type 2 diabetes patients. Heylen
and colleagues focused on the relationship between food insecurity and psychological well-
being in a sample of PLHIV in South India.[38] They showed that PLHIV with moderate to
severe food insecurity reported lower quality of life compared to those with mild to no food
insecurity. They also found that male, but not female, PLHIV with food insecurity also
reported greater depression. Another study conducted in Ethiopia used a sample of PLHIV
to test the hypothesis that food insecurity would be associated with poorer quality of life.
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[39] Tesfaye and others demonstrated that severe food insecurity was associated with poorer
quality of life and common mental disorders, including symptoms of depression and anxiety.
In a sample of PLHIV in San Francisco, California, Palar et al. assessed the longitudinal
association between food insecurity and depressive symptoms.[40] Results from their
analysis showed that severe food insecurity significantly increased the subsequent severity of
depressive symptoms.

Using NHANES data, Montgomery et al. examined the relationship between food insecurity
and depression in adult patients with type 2 diabetes in the U.S.[41]« Their analysis
demonstrated that food insecurity was significantly and positively associated with depressive
symptoms. Silverman and colleagues undertook a secondary data analysis of patients with
type 2 diabetes enrolled in a randomized clinical trial to determine the relationship between
food insecurity and depression.[42] They found that food insecurity was associated with
depression in those living with diabetes. In a sample of Latinos with type 2 diabetes
participating in a stress management intervention, Bermudez-Millan and colleagues
examined the mediating role of psychological distress on the association between food
insecurity and poor sleep quality. [43] Their analysis found that food insecurity was
associated with greater psychological distress in the sample. Further, depressive and anxiety
symptoms each mediated the relationship between food insecurity and poor sleep quality.

Maternal Depression

Among mothers, experiencing food insecurity may elicit a protective response to shield their
children. Known as ‘maternal deprivation,” mothers sacrifice or reduce their own food intake
to ensure their children have enough to eat.[44] With this in mind, researchers have explored
the impact of food insecurity on maternal psychological health. This includes studies in low-
income countries, as well as the U.S. In a study of pregnant women in Ethopia, Jebena and
colleagues examined the association between household food insecurity with mental distress
during pregnancy.[45] They found that pregnant women living in food insecure households
were more likely to have mental distress than those who reported food security. Weigel et al.
carried out a study in a sample of women with children in Ecuador and showed that
household food insecurity was associated with low mental health scores and mental health
complaints, such as stress and depression.[46] Munger and colleagues examined the
longitudinal relationship between food insecurity and maternal depression using a secondary
data analysis in a sample of urban mothers from the U.S.[47] Their analysis showed a
significant link between food insecurity and the probability of maternal depression across
two years. Reversing the directionality of the association between food insecurity and
psychological distress, Noonan and others utilized data from a nationally representative
sample of children born in the U.S. to explore the effects of maternal depression on
subsequent food insecurity.[48] They found an adverse relationship between maternal
depression and food insecurity, wherein severe maternal depression increased the likelihood
of subsequent food insecurity.

Maternal depression also had mediating effects on other family issues, such as parenting and
the home emotional environment. Using longitudinal data in a sample of rural, low-income
mothers in the U.S., Doudna et al. found a reciprocal relationship between food insecurity
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and depressive symptoms across time.[49] They further found that depressive symptoms
decreased parenting confidence and perceived parenting support over time. Investigating the
home emotional environment, Gill et al. looked at the mediating role of maternal depression
on the association between food insecurity and the home emotional environment in a cross-
sectional analysis of mothers and children under the age of five in the U.S.[50] Their study
showed that mothers in households with low and very low food security were more likely to
report greater frequencies of disciplining children. However, they did not find that maternal
depression significantly mediated this relationship.

A few studies further explored the link between food insecurity and maternal depression by
including intimate partner violence as another harmful factor. Hernandez and colleagues
examined if food insecurity was driven by maternal experiences of intimate partner violence
and if maternal depression mediated this relationship. [51] Using longitudinal data from a
sample of disadvantaged urban mothers in the U.S., they found that mothers who
experienced intimate partner violence saw an increased risk of experiencing food insecurity
two years later, and maternal depression mediated this relationship indicating the
compounding effect of experiencing intimate partner violence on depression leading to food
insecurity. In a study of women living in Greater Rio de Janeiro, Brazil, Leite de Moraes et
al. examined associations between food insecurity, common mental disorders, and
psychological and physical intimate partner violence.[52] Their study suggested that food
insecurity was significantly associated with both psychological and physical violence.
Further, via path analysis they identified that food insecurity and psychological intimate
partner violence were linked via both physical intimate partner violence and common mental
disorders.

Paternal Psychological Health

While the focus of most research examining food insecurity and psychological distress in the
context of families has been on the experience of mothers, a few studies have assessed how
food insecurity and paternal psychological health are related. In a nationally representative
sample of mothers and fathers in the U.S., Tseng and colleagues examined the cross-
sectional association between household food insecurity and serious psychological distress
in parents.[53] They found that among both mothers and fathers, food insecurity was
significantly associated with serious psychological distress. Importantly, their study
highlighted that fathers in food insecure households were at a higher risk of serious
psychological distress compared to food insecure mothers. In another study that also used
nationally representative data from the U.S., Ciciurkaite and Brown examined the adverse
mental health effects of food insecurity in both men and women to better understand gender
differences in family roles.[54] For both women and men, they found that low and very low
food security, compared to full food security, was associated with greater depressive
symptoms. Among women, they found that having children provided protective effects
against psychological distress (e.g., depressive symptoms), controlling for food security
status. However, the psychological benefits of having children were significantly lower
among women with low or very low food security. Among men, they did not find a
significant effect of having children on depressive symptoms, regardless of food security
status.
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Role of Supplemental Nutrition Assistance Program In the United States

Within the U.S., the Supplemental Nutrition Assistance Program (SNAP) is among the
largest Federal food and nutrition assistance programs to address food insecurity by
providing monthly electronic benefits to qualifying low-income households to purchase
food.[3] Importantly, some studies have considered the role of SNAP in the relationship
between food insecurity and maternal depression. Oddo et al. examined if SNAP
participation was associated with improvements in psychological distress among household
heads using longitudinal survey data.[55] They showed that after 6 months of SNAP
participation, fewer household heads reported psychological distress. Leung and colleagues
used NHANES data to examine the association between food insecurity and depression and
determine if this association differed by SNAP participation among adults with household
incomes < 130% of the federal poverty threshold.[56] Their analysis demonstrated that food
insecurity was positively associated with depression, but SNAP modified this association by
decreasing the magnitude of this relationship. Among studies discussed previously, a
number also assessed the impact of SNAP on the relationship between food insecurity and
material depression. Munger and colleagues examined the role of SNAP participation in the
relationship between food insecurity and maternal depression.[47] They found that the loss
of SNAP benefits increased the probability of depression, while gaining SNAP benefits
reduced the probability of depression. Further, Noonan and others found that maternal
depression related to an increased likelihood of participating in SNAP.[48] Taken together,
these studies highlight the buffering role of SNAP in the relationship between food
insecurity and psychological distress in mothers who participate in the program.

While the focus was not on mothers, two studies also examined the potential buffering role
of SNAP. In Fertig’s aforementioned study, young adults who reported experiencing food
insecurity as children also reported greater psychological distress. Fertig also found that
SNAP usage during childhood reduced the deleterious consequences of food insecurity on
psychological health in adulthood.[26]« However, the study by Pak and Kim found that
SNAP participation did not modify the relationship between food insecurity and depression
in older adults.[23]

Conclusions

Overall, the studies reviewed herein established a significant and positive association
between food insecurity and psychological distress. This adverse relationship exists in
adults, adolescents and young adults, college students, individuals with chronic disease, and
parents. Studies utilized both cross-sectional and longitudinal data, as well as primary data
collection and secondary data analyses. Further, studies were from a multiple countries
across the globe with varying income levels. A few studies also found that SNAP played a
buffering role in the relationship between food insecurity and psychological distress.

This review provides critical insight into suggestions for future research in order to fill
important gaps in the current literature. Moving forward, studies should consider how place-
based (e.g., community, neighborhood, etc.) factors influence the link between food
insecurity and poor psychological health.[57] Bergmans et al. recently investigated whether
the local food environment moderated the association between food insecurity and mental
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health and found that greater geographic access to fruits and vegetables weakened the
association between food insecurity and poorer mental health.[58] This holds implications
for better understanding the food insecurity-psychological distress linkage by incorporating
contextual measures that may play a role. Further, only two studies published in recent years
focused on racial/ethnic minority groups, including African Americans [19] and Latinos
[43]. Food insecurity has been shown to be more prevalent in racial/ethnic minorities.[59]
With this in mind, additional studies should consider health disparities associated with race/
ethnicity to better elucidate the association between food insecurity and psychological
distress in health disparate populations. It may also be important to consider the temporal
nature of food insecurity as a ‘cyclic phenomenon,” whereby households and individuals
experience episodes of food adequacy and food shortage.[60, 44] Often associated with
receipt of monthly Federal food assistance, food insecure households may experience food
availability in the first weeks of a month, followed by food scarcity in the latter weeks of the
month.[61] These alternating episodes of food availability and food scarcity may hold
potential implications for concurrent experiences of psychological distress. Moreover, there
are additional indicators of psychological well-being to consider in relation to food
insecurity, including disordered eating [31, 62-65] and suicide [14, 25, 66-68]. While not
discussed in this review article, both of these issues are associated with food insecurity and
may coincide with depression, anxiety, and poor sleep quality. The confluence of multiple
psychological issues may further complicate the impact of food insecurity on psychological
health and vice versa.

Last, this review did not find any published studies that undertook interventions to improve
either food insecurity or psychological health. Certainly, this review provides a strong body
of empirical evidence that establishes the adverse bidirectional relationship between food
insecurity and compromised psychological health. This evidence is the starting point for the
development and implementation of interventions and programs that aim to address both
food insecurity and psychological distress in order to improve nutritional and psychological
well-being simultaneously.
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Included studies published in the previous 5 years examining the association between food insecurity and
psychological distress

Psychological

Food Insecurity Distress
Study Country Data Source Longitudinal Measurement Measurement
Review Articles
Maynard etal.  High- Multiple data sources Yes? Multiple tools Multiple tools
[8] income
countries
Arenas et al. United Multiple data sources Yes? Multiple tools Multiple tools
[9] States
Bruening etal.  United Multiple data sources Yes? Multiple tools Multiple tools
[10] States
Globally Focused Analyses
Jones [11] 149 2014 Gallup World Poll No Food Insecurity Negative Experience Index;
countries Experience Scale Positive Experience Index
Survey Module for
Individuals
Frongilloetal. 138and 137 2014 Gallup World Poll No 8-Item Food Insecurity Daily experience index;
[12] countries Experience Scale Life evaluation index
Frongilloetal. 147 2014 Gallup World Poll No 8-Item Food Insecurity Daily experience index
[13] countries Experience Scale
Adult Populations
Chung et al. Korea Korea National Health No Questionnaire based on  Binary indicators of
[14] and Nutritional the 18-ltem USDA perceived stress and
Examination Survey Food Security Survey experience of depressive
Module symptoms; EuroQoL five-
dimension questionnaire
Lund et al. Denmark Questionnaire-based No Adapted from the 6- Dichotomous measure of
[15] survey in random sample Item USDA Food high psychological distress
of householdsb Security Survey Module  based on 6-1tem Kessler
Psychological Distress
Scale
Martin et al. Canada Canadian Community No 10-1tem USDA Food Self-reported mood or
[16] Health Survey Security Survey Module  anxiety disorder diagnosis
Hossain and Canada Aboriginal Peoples No Single question 10-Item Kessler
Lamb [17] Survey Psychological Distress
Scale
Liu et al. [18] United Behavioral Risk Factors No Single question Single question about
States Surveillance System stress, depression, and
problems with emotions;
single question about
perceived insufficient sleep
Allen et al. United California Health No Multiple questions 6-1tem Kessler
[19] States Interview Survey Psychological Distress
Scale
Frieletal. [20]  Australia Household, Income and No Three questions 10-Item Kessler
Labour Dynamics in regarding shortage of Psychological Distress
Australia Survey; money, consumption of ~ Scale
Australian Bureau of core foods, and
Meteorology consumption of
discretionary foods
Perkins et al. Uganda Population-based survey No Household Food Modified version of 15-
[21] of all adults aged 18 years insecurity Access Scale  item Hopkins Symptom
b Checklist for Depression
and older
Jung etal. [22]  United Cross-sectional study of No 6-Item USDA Food 10-Item Geriatric
States lower-income adults, 60 Security Survey Module  Depression Scale
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Psychological
Food Insecurity Distress
Study Country Data Source Longitudinal Measurement Measurement
years of age and older, in
Alabamab
Pak and Kim United Health and Retirement Yes Two questions Center for Epidemiological
[23] States Study Studies Depression Scale
Young Adult and Adolescent Populations
Maynard etal.  United National Health and No 18-1tem USDA Food Single question to measure
[24] States Nutrition Examination Security Survey Module  perceived anxiety
Survey
Nagata et al. United National Longitudinal No Single item Modified 9-1tem version of
[25] States Study of Adolescent to the Center for
Adult Health Epidemiologic Studies
Depression scale;
depression diagnosis:
single question; anxiety or
panic disorder diagnosis:
single question; trouble
falling or staying asleep:
single question
Fertig et al. United Panel Study of Income Yes 18-1tem USDA Food 6-1tem Kessler
[26] States Dynamics Security Survey Module  Psychological Distress
Scale and self-reported
mental health diagnosis
Ranietal. [27] India Community-based sample ~ No Household Food Mental Health Inventory
b insecurity Access Scale
of urban slums
Gustetal. [29] Kenya Longitudinal study of No Single question 6-1tem Kessler
intravaginal ring Psychological Distress
- b Scale
acceptability and use
Jebena et al. Ethiopia Jimma Longitudinal No 5-item scale 20-Item Self-Reporting
[28] Family Survey of Youth Questionnaire
College Students
Darling et al. United Freshmen college No Two question screener Depression, Anxiety, and
[31] States students from a Stress Scale
northeastern Ohio
Loob
university
Bruening etal.  United Social Impact of Physical Yes? 6-1tem USDA Food Four questions measuring
[32] States Activity and Nutrition in Security Survey Module  perceived stress; six
College questions measuring
depressed mood; single
question measuring anxiety
diagnosis
Meza et al. United Enrolled students who No Recipient of food or In-depth, semi-structured
[33] States visited the University of resources from the interview
California, Berkeley, pantry in the previous
b year; in-depth, semi-
Food Pantry structured interview
People Living with HIV and Diabetes
Heylen et al. India 2-year longitudinal study ~ No Household Food Beck Depression Inventory,
[38] on ART adherence and insecurity Access Scale  \ersion |
drug resistance in PLHIV
Tesfaye et al. India Cross-sectional study No Household Food 6-1tem Kessler
[39] nested within a insecurity Access Scale  Psychological Distress
randomized controlled Scale
trial in PLHIV initiating
ARTb
Palar et al. United Research on Access to Yes Household Food Beck Depression Inventory
[40] States Care in the Homeless insecurity Access Scale - Version Il
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Psychological
Food Insecurity Distress
Study Country Data Source Longitudinal Measurement Measurement
Montgomery United National Health and No 18-Item USDA Patient Health
etal. [41] States Nutrition Examination Household Food Questionnaire-9
Survey Security Survey Module
Silverman et United Peer Support for No 6-Item USDA Food Patient Health
al. [42] States Achieving Independence Security Survey Module  Questionnaire-8
in Diabetes study
Bermudez- United Community Health No 6-Item USDA Food Patient Health
Millan et al. [43] States Workers Assisting Security Survey Module  Questionnaire-8 (Spanish
Latinos Manage Stress Vfersion); Pittsburgh Sleep
and Diabetes Quality Index
Maternal Depression
Jebena et al. Ethiopia Cross-sectional sample of ~ No Household Food 20-Item Self-Reporting
[45] b insecurity Access Scale  Questionnaire
pregnant women
Weigel et al. Ecuador Study of the food, No Language adapted Mental Health Inventory
[46] nutrition, and health version of 18-1tem
issues of adult women USDA Food Security
and their minor children Survey Module
in low-income
neighborhoods in Quitob
Munger et al. United Fragile Families and Yes 18-item USDA Food Major Depression Episode
[47] States Child Wellbeing Study Security Survey Module  subscale of Composite
International Diagnostic
Interview Short Form
Noonan et al. United Early Childhood Yes 18-item USDA Food Center for Epidemiological
[48] States Longitudinal Study-Birth Security Survey Module  Studies Depression Scale;
Cohort Composite International
Diagnostic Interview Short
Form
Doudna et al. United Rural Families Speak Yes 18-item USDA Food Center for Epidemiological
[49] States Security Survey Module  Studies Depression Scale
Gilletal. [50]  United Cross-sectional study of No 6-item USDA Food Two questions measuring
States participants of the Special Security Survey Module  frequency of maternal
Supplemental Nutrition depressive symptoms over
Program for Women, last two weeks
Infants, and Children
(WIC) as part of the L.A.
County WIC Survey
Hernandez et United Fragile Families and Yes 18-item USDA Food Composite International
al. [51] States Child Wellbeing Study Security Survey Module  Diagnostic Interview Short
Form
Leite de Brazil Population-based cross- No Brazilian Food General Health
Moraes et al. [52] sectional study of female Insecurity Scale (cross-  Questionnaire
adolescents and adult culturally adapted from
Womenb the 18-Item USDA
Food Security Survey
Module)
Paternal Psychological Health
Tseng et al. United National Health Interview  No 10-1tem USDA Food 6-Item Kessler
[53] States Survey Security Survey Module  Psychological Distress
Scale
Ciciurkaite United National Health and No 18-Item USDA Food Patient Health
and Brown [54] States Nutrition Examination Security Survey Module  Questionnaire-9

Survey

Role of Supplemental Nutrition Assistance Program in the United States

Oddo et al.
[55]

United
States

SNAP Food Security
survey

Yes

Not measured
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Psychological
Food Insecurity Distress
Study Country Data Source Longitudinal Measurement Measurement
Leung et al. United National Health and No 18-Item USDA Food Patient Health
[56] States Nutrition Examination Security Survey Module  Questionnaire-9
Survey
Munger et al. United Fragile Families and Yes 18-1tem USDA Food Major Depression Episode
[47] States Child Wellbeing Study Security Survey Module  subscale of Composite
International Diagnostic
Interview Short Form
Noonan et al. United Early Childhood Yes 18-1tem USDA Food Center for Epidemiological
[48] States Longitudinal Study-Birth Security Survey Module  Studies Depression Scale;
Cohort Composite International
Diagnostic Interview Short
Form
Fertig et al. United Panel Study of Income Yes 18-1tem USDA Food 6-1tem Kessler
[26] States Dynamics Security Survey Module  Psychological Distress
Scale and self-reported
mental health diagnosis
Pak and Kim United Health and Retirement Yes Two questions Center for Epidemiological
[23] States Study Studies Depression Scale

a .
Cross-sectional also.

bPrimary data collection/analysis. USDA United States Department of Agriculture; ART Antiretroviral Therapy; PLH/V People Living with HIV;
SNAP Supplemental Nutrition Assistance Program.
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