Public Health Nutrition: 20(17), 3200-3208 doi:10.1017/51368980017002221

Review Article

Food insecurity and emotional health in the USA: a systematic
narrative review of longitudinal research

Meg Bruening'*, Lauren M Dinour? and Jose B Rosales Chavez®

'School of Nutrition and Health Promotion, Arizona State University, 500 N. 3rd Street, Phoenix, AZ 85004, USA:
2Department of Nutrition and Food Studies, Montclair State University, Montclair, NJ, USA: 3School of Human
Evolution and Social Change, Arizona State University, Phoenix, AZ, USA

Submitted 3 February 2017: Final revision received 13 June 2017: Accepted 23 June 2017: First published online 14 September 2017

Abstract

Objective: To examine the causal directionality in the relationship between food
insecurity and emotional well-being among US-based populations.

Design: Systematic literature review from January 2006 to July 2016 using
MEDLINE (PubMed), PsychInfo, Web of Science and CINHAL. Inclusion criteria
were: written in English; examined a longitudinal association between food
insecurity and emotional well-being.

Setting: The USA.

Subjects: Children and adults.

Results: Twelve out of 4161 peer-reviewed articles met inclusion criteria. Three
articles examined the effect of emotional well-being on food insecurity, five studies
examined the effect of food insecurity on emotional well-being, and four studies
examined a bidirectional relationship. Most studies (83%) reported a positive
relationship between negative emotional well-being and food insecurity over time.
Conclusions: Findings suggest a bidirectional association whereby food insecurity
increases the risk of poor emotional health, and poor emotional health increases the
risk of food insecurity. Better-constructed studies are needed to follow cohorts at risk
for both food insecurity and poor emotional health to further understand the mediators
and moderators of the relationships. Intervention studies designed to mitigate or
reverse risks are also needed to determine best evidence for practice and policy.
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In the USA in 2015, the prevalence of food insecurity, or
inconsistent access to healthy foods, was 12-7 %, affecting
almost 16 million households™. Women, children and
people of colour are disproportionately impacted by food
insecurity®®. Food insecurity has been related to lower
productivity™ and academic outcomes™, poorer nutri-
tional health®” and higher rates of chronic disease such
as diabetes®”. Those who struggle with food insecurity
often report struggling with mental health*~'*
Concurrent food insecurity and emotional health and
well-being has been examined significantly in cross-
sectional research. Overwhelmingly, the literature has
shown that food insecurity is related to higher levels of
depression, stress and anxiety. For example, Hromi-
Fiedler et al. reported over 2-5 higher odds of depres-
sion among pregnant food-insecure women compared
with pregnant food-secure women'?, a finding which is
supported by others''?_ Data from the National Health
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and Nutrition Examination Survey suggest that food inse-
curity, but not poverty, is associated with higher rates of
depression and even suicide ideation and attempts among
adolescents"?. In a review of the twenty-seven qualitative
and quantitative studies from developing nations, Weaver
and Hadley reported that food insecurity is related to
anxiety, shame, stress, resignation and depression*?.
However, a clear understanding on how food insecurity
differentially impacts emotional well-being over time in
the USA is needed. Food insecurity and emotional well-
being may manifest differently in the USA, as access to
public programmes and perceptions of health may vary
from developing and other high-income nations.

Given that most of the research examining food
insecurity and emotional health and well-being is cross-
sectional, we need more insight into the causal mechanisms
involved in the associations. By understanding the tem-
porality, interventions can be better designed to assist those
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struggling. As such, the purpose of the present study was to
conduct a systematic narrative review of the longitudinal
literature assessing the relationship between food insecurity
and emotional health and well-being. We limited our
search to the USA to inform intervention work for those
populations, differentiating the present review from the
recent review conducted in developing nations"®.

Methods

A systematic review of recent literature (January 2006-July
2016) was conducted to find articles that addressed food
insecurity and emotional health over time. A combination
of food insecurity and emotional health key terms
(Table 1) was used to create a comprehensive list of arti-
cles from MEDLINE (PubMed), PsychInfo, Web of Science
and CINHAL databases. English-language studies were
screened for food insecurity and emotional health. Studies
were included for review if they were observational or
intervention studies, and if they had individual or house-
hold food insecurity measures, and any measure, positive
or negative, of emotional health. Studies were limited to
longitudinal designs conducted in the USA. Cross-sectional
and qualitative studies were excluded.

Articles were reviewed in the following order: title,
abstract, methods and full manuscript. M.B. and L.M.D.
reviewed all titles and abstracts and identified articles that
met the inclusion criteria. J.B.R.C. reviewed all identified
articles and settled disagreements between M.B. and
L.M.D. Data extraction for each article meeting the inclu-
sion criteria was completed by the three researchers
independently and compared for full accuracy. Extracted
data included: authors’ names, year of publication, data
source, year of data collection, study time points used for
the analysis, country of study, sample demographics,
populations included in the study as stage of the life cycle,
relevant food insecurity and emotional health measures,
directionality of the relationships, outcomes related to
food insecurity and emotional health, and limitations as
identified by the author. The reference lists of articles
meeting inclusion criteria were screened for additional
studies. We used the PRISMA (Preferred Reporting Items

Table 1 Food insecurity and emotional well-being key terms

Food insecurity key terms Emotional health key terms

Food insecurity

Food hardship

Food insufficiency
Inconsistent food sources
Hunger

Depression
Stress
Anxiety
Cortisol
Mood
Anger
Happiness
Satisfaction
Contentment
Frustration
Angry
Emotion
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for Systematic Reviews and Meta-Analyses) checklist for
the systematic review.

Results

In total, after duplicates were removed, 4161 articles were
screened at the title and abstract levels (see Fig. 1). Of
these, only seventeen articles were screened at the full-
text level. The present literature review includes the
findings from twelve longitudinal studies assessing mea-
sures of food insecurity and emotional well-being
(Table 2). While all but two of the twelve studies exam-
ined the longitudinal relationships between food insecur-
ity and emotional well-being in households with children,
only one study examined child emotional well-being
outcomes''>. Descriptions of measurements and data
sources are included in the online supplementary material,
Supplemental Tables 1 and 2, respectively.

Effect of emotional well-being on food insecurity
Three articles looked solely at the relationship between
depression at baseline and food insecurity at follow-
upe® Al three measured food security status via the
eighteen-item US Department of Agriculture Household
Food Security Survey Module (USDA HFSSM); although
the measure for depression differed between the Center
for Epidemiologic Studies Depression (CES-D) twenty-
item scale(m), the CES-D twelve-item scale!” and the
Composite International Diagnostic Interview Short Form
(CIDI-SH)'®. Among the three articles, samples of parents
with young children were drawn from three different data
sources ''® The analyses by Hernandez et al. and Garg
et al. focused exclusively on maternal depression’”1®
whereas Hanson and Olson examined depression among
parents"'®. The mean sample size among the three studies
was 1611 (range: 225-2917).

Despite their different measures and samples, these
three articles showed the same general outcome pattern:
depression at baseline is associated with food insecurity at
follow-up. To illustrate, Hernandez et al. found that
households in which mothers experienced depression
were twice as likely to experience food insecurity
(OR=2-03; P<0-001) compared with households in which
mothers did not experience depression®. This relation-
ship also remained after controlling for intimate partner
violence (adjusted OR=197; P<0-00D)"®. Similarly, in
the article by Garg et al. maternal depression at baseline
predicted household food insecurity at follow-up (adjusted
OR=1-50, 95% CI 1-06, 2-12) after controlling for socio-
demographics and maternal self-reported health status"”.

In the article by Hanson and Olson, compared with
respondents having no years at risk for depression,
respondents with 2 years of depression risk were sig-
nificantly more likely to have persistent food insecurity
(food insecurity for three straight years) than to have no
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Fig. 1 Flow diagram of peer-reviewed literature examining the longitudinal relationship between food insecurity and emotional

well-being

food insecurity (OR =4-28; P < 0-01) or discontinuous food
insecurity (food insecurity for 1 or 2 years, OR=3-65;

twenty-item scale"®; Child Behavior Checklist for anxiety/
depression, withdrawn and aggressive subscales for

P <0051 mothers and  children?®; ten-item Perceived Stress
Scale®”; Emotional Wellbeing: Toddler Attachment
Effect of food insecurity on emotional well-being Sort-45"”; and the thirty-two-item Behavior Problem

Five studies hypothesized that food insecurity was a factor
driving emotional well-being">'**?. The populations
examined in these analyses covered virtually all periods of
the life course, from pregnancy/postpartum, toddlers and
adolescents to the elderly">'*??_ The mean sample size
for these analyses was 4755 (range: 416-9481). The most
commonly used tool to measure food insecurity was the
USDA HFSSM'92%22 " Other food insecurity measures
included the Core Food Security Module®®” and ques-
tionnaires generated by investigators>.

For emotional well-being, most studies measured the
mothers’ depression levels"">!%*”_ Several studies exam-
ined anxiety'"™ and stress®"*?. Two studies also included
measures for children’s emotional well-being by measur-
ing the children’s internalizing and externalizing beha-
viours'">??_ Internalizing behaviours included withdrawn
or sad behaviours, and externalizing behaviours included
aggressive behaviours such as disobedience, anger and
defiance’>?* . Emotional health was measured using a
wide variety of tools: CES-D eight-item scale’®”; CES-D

https://doi.org/10.1017/51368980017002221 Published online by Cambridge University Press

Index for internalizing and externalizing behaviours? .

Each study drew samples of adults and children from
different sources: Health and Retirement Study (HRS)?
Asset and Health Dynamics Among the Oldest Old
(AHEAD)®”; Fragile Families and Child Well-being Study
(FFCWB)'?; Pregnancy, Infection and Nutrition (PIN)
study®?; Early Childhood Longitudinal Study-Birth Cohort
(ECLS-B)'; and Child Development Supplement (CDS)
to the Panel Study of Income Dynamics (PSID)?.

The overall results supporting the hypothesis that food
insecurity drives depression levels were mixed. Over half
(60 %) of the studies found that food insecurity at baseline
is associated with emotional health at follow-up*®~*". This
can be illustrated by Laraia et al., who found that women
who were exposed to any level of food insecurity during
pregnancy and postpartum had high levels of perceived
stress at 3 and 12 months postpartum (f=3-36, 95% CI
0-79, 592; f=3-67, 95% CI 0-94, 6-41, respectively)*".
Likewise, Kim and Frongillo found that among one group
of younger elders (mean age=060-8 years), those who
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Table 2 Data extraction of longitudinal US studies that examine the relationship between food insecurity (FI) and emotional well-being

Data set

Sample and demographics

Measures

Prevalence at baseline

Fl

Emotional well-being  FI

Emotional well-being

Outcomes

Rural Low-income Families:

Study Study time points
Effect of emotional well-being on food insecurity
Hanson and Olson ~ T1: 1999
(2012)1®) T2: 2003

T1: 2001-2003
(3 years)
T2: 2003-2005
(5 years)

Hernandez et al.
(2013)"®

Garg et al. (2015)" T1: 2001-2002
(9 months)
T2: 2003
(24 months)

Monitoring their Well-being and
Functioning in the Context of
Welfare Reform

Fragile Families and Child
Well-Being Study and
In-Home Longitudinal Study
of Preschool Age Children

Early Childhood Longitudinal
Study, Birth Cohort

Effect of food insecurity on emotional well-being

T1: 1995-1996
T2: 1998
T3: 2000
T4: 2002

Kim and Frongillo
(2007)%

T1: 2001-2002
(9 months)

T2: 2003-2004
(24 months)

Zaslow et al.
(2009)19

Health and Retirement Study (HRS),
Asset and Health Dynamics
among the Oldest Old (AHEAD)

Early Childhood Longitudinal Study-
Birth Cohort

Parents, n 225
% Female=NA
Mean age =30-6 years
Race/ethnicity = 33-8 % non-white
Mean income/household

poverty =NA

n 1690

% Female =100

Mean age =284 (sp 6-0) years

Race/ethnicity =26 % white, 44 %
black, 26 % Hispanic, 3 % other
race

Mean income/household
poverty =36 % at <100% FPL,
25 % between 100 and 199 %
FPL, 39 % at >200% FPL

n2917

% Female =100

Mean age =255 (sp 5-8) years

Race/ethnicity = 37-5 % NH white,
22-5% NH black, 34-8 %
Hispanic, 2:1 % Asian/Pacific
Islander NH, 3-1 % other

Mean income/household
poverty =52-4 % at <100 %
poverty threshold, 24-2 %
between 100 and <130 % poverty
threshold, 23-3 % between 130
and <185 % poverty threshold

HRS:

Elders, n 9481

% Female =47-7%

Mean age =60-8 (sp 4-2) years

Race/ethnicity =81-2 % white,
18-8 % non-white

Mean income/household
poverty = $US 52602
(sp 74783)

AHEAD:

Elders, n 6354

% Female =59-9

Mean age =796 (sp 5-8) years

Race/ethnicity =87-4 % white,
12:6 % non-white

Mean income/household
poverty = $US 27 760
(sp 40088)

n 8944

% Female =48-9

Mean age =child: 24-4 (sp 2-5)
months

Eighteen-item USDA
HFSSM

Eighteen-item USDA
HFSSM

Eighteen-item USDA
HFSSM

Two-item USDA
HFSSM Module

Eighteen-item USDA
HFSSM

Twenty-item CES-D 511%
scale: never, one
year or two years at

risk for depression

Composite 15 %
International

Diagnostic

Interview Short

Form for

Depression

Twelve-item CES-D NA
scale

HRS: 8-4%
AHEAD: 6-7 %

Eight-item CES-D
scale

Children: Toddler 125%
Attachment Sort
(TAS)-45

Mothers: Twenty-item
CES-D scale

NA

% depressed

16-1 % maternal
depression

HRS: 26-0 %
depressed
AHEAD: 21-0%
depressed

Toddler social and
emotional well-
being (TAS): 38-7 %

Maternal depression:
51 (sp 11-7)%

Length of depression was significantly associated with

persistent Fl, but not discontinuous FI

® Discontinuous FI:

o 1 year at risk for depression (FI OR=1-03; P> 0-05)
o 2 years at risk for depression (FI OR=1-17; P> 0.-05)
Persistent Fl:

o 1 year at risk for depression (FI OR=1-57; P>0-05)
o 2 years at risk for depression (FI OR=4-28; P<0-05)

Mothers’ depression was significantly associated with
subsequent Fl (aOR =2-03, 95% Cl 1-45, 2.84;
P<0-001)

o After adding intimate partner violence into the model,
the relationship remained significant (aOR=1-97,
95% Cl 1-41, 2:76; P<0-001)

o Depression fully mediated the relationship between
intimate partner violence and FI (Sobel test=2-89;
P<0-01)

Mothers’ depression was significantly associated with

subsequent FI (aORt=1-50, 95% Cl 1.06, 2:12)

o WIC participation modified relationship (P=0-005).
Depressed mothers who received WIC at baseline
were significantly more likely to report Fl at follow-up
(@OR=1-59, 95% CI 1-15, 2.21). Depressed mothers
who did not receive WIC were significantly less likely
to report Fl at follow-up (aOR = 0-20, 95 % CI 0-04, 0-93)

o SNAP did not significantly modify the relationship
between maternal depression and FI (P=0-55)

In lagged models, among HRS participants but not
AHEAD participants, Fl elders reported a greater change
in depression scores than previous food secure elders:
o HRS (aBt=0-16; P=0-013)

o AHEAD (aBt=0-15; P=0-185)

No significant associations were observed in differences
models:

o HRS (aBt=0-11; P=0-384)

o AHEAD (apt=0-05; P=0-802)

FI was significantly related to subsequent maternal
depression (aft=0-183; P<0-001), which was related
to positive parenting practices (aft=-0-031; P<0-05)
o Maternal depression was not significantly related to
toddler emotional well-being (aft =0-002; P> 0-05)
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Table 2 Continued

Study Study time points Data set

Sample and demographics

Measures

Prevalence at baseline

Fl Emotional well-being  FI

Emotional well-being  Outcomes

Huang et al. 1997 (children

(2010)@ ages 3-12
years) and Dynamics
2002

Zilanawala and
Pilkauskas (3 years)
(2012)(19 T2: 2003-2005

(5 years)

Laraia et al.
(2015)@" gestation Study
T2: 3 months
postpartum
T3: 12 months
postpartum
during
2000-2006

Child Development Supplement to
the Panel Study of Income

T1: 2001-2003 Fragile Families and Child
Well-Being Study

T1: 24-29 weeks’ Pregnancy, Infection, and Nutrition

Race/ethnicity = child: 43-1 % white,
15-9 % black, 20-2 % Hispanic,
20-9 % other

Mean income/household
poverty =25-8 % had <1:00
poverty ratio

n416

Child: % female =54-69

Child: mean age =7-46 (sp 2-87)
years

Child: race/ethnicity: 29-89 % AA

HoH: % female =56-76

HoH: mean age =36:91 (sp 7-05)
years

Mean income/household
poverty = $US 24 480
(s 14670)

n 2825
% Female =100
Mothers’ mean age =25-51 years
Race/ethnicity = 16-9 % white,
50-1 % black, 29-9 % Hispanic
Mean income/household
poverty =income:needs ratio
1-69 (sp 1-54)

n 526
% Female =100
Mean age*=30-05 years
Race/ethnicity* =88-0 % other and
white, 12-0 % black
Mean income/household
poverty* =442.5 poverty index

Eighteen-item USDA  Child: Thirty-two-item  1.66 (sp 2-48)

HFSSM Behavior Problem

Index

Parent stress: Seven-
item index on
caregivers’
perceptions on
feelings and
perceptions of
caring for the child

Parenting distress:
Six-item
psychological
distress scale

In the past 12 months, Child Behavior and 12%
did you receive free Adaptive Social
food or meals? Behavior Inventory
Subsequent analysis
utilized eighteen-
item USDA HFSSM

Eighteen-item USDA  Ten-item Perceived 4.7 %
HFSSM at baseline Stress Scale (PSS)
Six-item USDA HFS
screener at
12-months
postpartum

Child internalizing ]
behaviours: 240
(sp 2:43)

Child externalizing
behaviours: 5-22
(sp 3-52)

Parental stress: 1-95
(sb 0-64)

Parental distress: 4-33
(sp 4-05)

17-5% (depression) .
6:5% (anxiety)

NA

o Positive parenting practice was related to toddler
emotional well-being (at=—0-045; P<0-05)

In lagged models, Fl was not independently related to
subsequent child internalizing (3=0-17; P>0-10) or
externalizing behaviours (8=0-22; P<0-10)

Food hardship at age 3 was not significantly related to
child outcomes at age 5:
o Externalizing behaviours (8=0-16, se=0-08;
P> 0-05)
o Internalizing behaviours (8=0-15, se=0-09; P> 0-05)
o Positive behaviours (8=-0-02, se=0-07; P> 0-05)
One wave of food hardship (at age either 3 or 5) was
associated with both externalizing and internalizing
behaviours at age 5:
o Externalizing behaviours (8=0-24, se=0-07;
P<0-01)
o Internalizing behaviours (8=0-25, se=0-08; P<0-01),
o Positive behaviours (8=0-08, se=—0-02; P> 0-05)
Experiencing two waves of food hardship (at age either 3
or 5) was not associated with any child outcomes at age
5. Only 4 % of participants reported two waves of food
hardship:
o Externalizing behaviours (8=0-15, se=0-13;
P> 0-05)
o Internalizing behaviours (8=0-14, se=0-20; P> 0-05)
o Positive behaviours (8=-0-16, se=0-12; P> 0-05)

In unadjusted models, marginal food security and FI
during pregnancy were significantly related to mean PSS
scores at 3 and 12 months postpartum:

o Marginal food security (mean PSS at 3 months, 18-21
(sp 6-15), P<0:001; mean PSS at 12 months, 19-03
(sp 6-15), P<0-001)

o Fl (mean PSS at 3 months, 17-80 (sp 6:70), P<0-001;
mean PSS at 12 months, 17-90 (sp 7-40), P<0-001)

In adjusted models, marginal food security but not FI

during pregnancy was related to PSS scores at 3 and

12 months postpartum:

o Marginal food security (PSS at 3 months, at =43,
95% Cl 2:12, 6:49; PSS at 12 months, aft =586,
95% Cl 354, 8:19)

o FI (PSS at 3 months, aft=4-3, 95% Cl 2:12, 6-49;
PSS at 12 months, at=3-67, 95% Cl 0-94, 6-41)
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Table 2 Continued

Measures Prevalence at baseline
Study Study time points Data set Sample and demographics Fl Emotional well-being  FI Emotional well-being  Outcomes
Bidirectional effect of food insecurity and emotional-well-being
Huddleston-Casas  T1: 2000 Rural Families Speak n 184; 413 with imputation Eighteen-item USDA  Twenty-item CES-D NA NA ® Significant, simultaneous relationships between Fl and
et al. (2008)% T2: 2001 % Female =100 % HFSSM scale depression were observed in imputed models:
T3: 2002 Mean age =30-1 years o T1 Fl— T2 depression: non-imputed standardized
Race/ethnicity = ‘majority” were NH estimate =0-077; P=0-132; imputed standardized
white estimate =0-082; P=0-023
Mean income/household o T1 depression — T2 Fl: non-imputed standardized
poverty = $US 14826 estimate =0-212; P<0-001; imputed standardized
estimate =0-193; P<0-001
Lent et al. (2009)%  T1: 2000 Rural Families Speak n29 Eighteen-item USDA  Twenty-item CES-D  58:6% 51.7% high ® Unhealthy CES-D scores at T2 were significantly
T2: 2001 % Female =100 HFSSM scale depressive associated with Fl at T3 (P=0-009)
T3: 2002 Mean age =29.3 years SF-36 mental symptoms ® Unhealthy MCS scores at T2 were significantly
Race/ethnicity =87-9 % NH white component correlated with Fl at T3 (P=0-01)
Mean income/household summary (MCS) ® Association between Fl and depressive symptoms at T3,
poverty =‘very low incomes’ adjusting for T1 depression, was not significant
(P=0-619)
® Fl at T2 was not associated with T3 depressive
symptoms (data not shown)
Doudna et al. Panel 1: Rural Families Speak n314 Eighteen-item USDA  Twenty-item CES-D Mean FI Mean depression * Flat T1 was significantly related to depressive symptoms

HFSSM scale at T2 (B=0-636, se=0-153, f=0-221; P<0-001)

Depressive symptoms at T1 were significantly related to

score=17-35
(sp 11-47)

score=3-6
(sp 3-86)

% Female =100 %
Mean age =~ 30 years

(2015)@) T1: 1999-2001

T2: 2000-2002

Panel 2: Race/ethnicity =61-3% NH white Fl at T2 (B=0-036, se=0-016, B=0-116; P=0-027)
T1: 2001-2002 Mean income/household ® Knowledge of community resources did not serve as a
T2: 2003 poverty =NA protective mechanism in these relationships:

Panel 3: o Those with high levels of knowledge showed a

T1: 2004-2005 significant relationship between Fl at T1 and

T2: 20052006 depressive symptoms at T2 (3=0-221; P=0-005)
and depressive symptoms at T1 and Fl at T2
(8=0-191; P=0-024)

No differences were observed among those with low
levels of knowledge

o

Palar et al. (2015)®® T1: 2007 Research to Access to Care in the  HIV-infected homeless people in Household Food Beck Depression 6-1% mild FI NA ® Fl was related to higher depression scores and greater
T2: 2010 Homeless (REACH) cohort San Francisco, n 346 Insecurity Access Inventory version Il 18:2 % moderate odds of depression later, after adjusting for baseline
% Female =28-6 Scale Fl depression (mild Fl, aB=0-29, P> 0-05; moderate FI,

31-2% severe FI af=0-77, P<0-01; severe Fl, aB=1-97, P<0-001)

In lagged models, only severe Fl was associated with
depression (mild FI, af=0-33, P> 0-05; moderate FI,
aB=0-06, P>0-05; severe Fl, af=1-22, P<0-001)
Moderate FI and severe Fl were associated with greater
odds of depression (mild FI, aORt=1-41, 95% CI 0-99,
2.02, P> 0-05; moderate Fl, aORt=1-34, 95% CI 1-01,
1.78, P<0-05; severe Fl, aORt=1-64, 95% CI 1-26,
213, P<0-001)

Mean age =NA
Race/ethnicity =43-0 % AA, 376 %
white, 7-2% Latino, 12-1 % other
Mean income/household
poverty =NA

NA, not available; FPL, federal poverty level; NH, non-Hispanic; AA, African American; HoH, head of household; USDA, US Department of Agriculture; HFSSM, Household Food Security Survey Module; HFS, Household Food Security;
CES-D, Center for Epidemiologic Studies Depression; SF-36,36-ltem Short Form Survey; aOR, adjusted odds ratio; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; SNAP, Supplemental Nutrition Assistance
Program; ag, adjusted 8 coefficient.

*Calculated from weighted averages.

tTAdjusted estimate: indicates if models controlled for sociodemographics and/or other confounders.
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were food insecure were more likely to show signs of
depression compared with those who were food secure
(#=0-16; P<0-013); however, among a population of
older elders (mean age =79-6 years), the relationship was
not significant (f=0-15; P=0-185)*". Household food
insecurity was also associated with subsequent maternal
depression (adjusted f=0-183; P<0-001) and was medi-
ated by positive parenting practices''”.

In the remaining studies, the association between food
insecurity and subsequent emotional well-being was null
or was lost after adjusting for additional variables>*?. For
instance, Zilanawala and Pilkauskas found in their cross-
sectional analysis that food insecurity was positively
associated with children’s externalizing and internalizing
behaviours, but longitudinally this association did not
persist>. Huang et al. also reported that food insecurity
was associated with children’s internalizing and externa-
lizing behaviours, but after adjusting for parental char-
acteristics, the relationship was no longer statistically
significant®?.

Bidirectional effect of food insecurity and
emotional well-being

Four articles examined the bidirectional relationship
between emotional well-being and food insecurity®*2%,
Three of these studies examined maternal popula-
tions®> >, and the last examined HIV-infected homeless
people in San Francisco®”. All four studies examined
depression using the CES-D®** or the Beck Depression
Inventory®”. One study also examined overall mental
health®?; the three studies that used the CES-D assessed
maternal depression®>>. Food insecurity was determined
with the USDA HFSSM in three studies®>2>, while one
study measured food insecurity with the Household Food
Insecurity Access Scale®®. The sample size in these studies
was in the range of 290-346 with a mean sample size of 218.

Huddleston-Casas et al. examined non-imputed and
imputed relationships. In the non-imputed findings, time 1
food insecurity was not significantly related to time 2
depression (f=0-077; P=0-132), but time 1 depression
was significantly related to time 2 food insecurity (f=0-212;
P<0-00D". In imputed models, both the relationship
between food insecurity and subsequent depression
(=0-082; P=0-023) and the relationship between
depression and subsequent food insecurity were found to
be statistically significant (f=0-193; P<0-001)*®.

Lent et al. reported that lower mental health scores at
time 2 were significantly related to food insecurity at time
3 (P=0-0D)Y. Post hoc y* analyses showed a non-
significant relationship between food insecurity and con-
tinuation of depressive symptoms at time 3 among the
participants who scored at risk of depression at time 1
(P=0-62)*". Doudna et al. also examined food insecurity
and emotional well-being across two time periods®”. The
results from their study indicated statistically significant
associations between food insecurity at time 1 predicting
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time 2 depressive symptoms (f=0-221; P<0-001), and
depressive symptoms at time 1 predicting time 2 food
insecurity (f=0-116; P=0-027)*>. These authors also
examined how community resources may have mediated
the bidirectional models, and found that knowledge of
community resources was not protective in either rela-
tionship®”. Finally, Palar et al. examined the bidirectional
relationship between the severity of food insecurity (mild
v. moderate v. severe food insecurity) and depression®®.
Moderate and severe food insecurity were significantly
related to higher depression scores and greater odds of
depression later, after adjusting for time 1 depression
(P<0-0D)®. In lagged models to control for the potential
of reverse causality, only severe food insecurity was
associated with depression (< 0-001), suggesting possi-
ble reverse causality for mild and moderate food insecurity
and depression severity®®.

Discussion

The majority of studies included in the present review show
significant associations between poor mental health and
food insecurity, and suggest a bidirectional association
whereby food insecurity increases the risk of poor emo-
tional health, and poor emotional health increases the risk
of food insecurity. Two-thirds (66-7 %) of the nine studies
assessing food insecurity at baseline found positive asso-
ciations with poor emotional health at follow-
up19721232529 Likewise, 100% of the seven studies mea-
suring poor emotional health at baseline showed positive
associations with food insecurity at follow—upuG_lS’B_ 20)
These findings, while perhaps not surprising, are indeed
alarming. Poor emotional health is an adverse outcome
within itself and greatly impacts quality of life. Indepen-
dently, poor emotional health can lead to poor physical
health outcomes, including CVD, type 2 diabetes, HIV/
AIDS, tuberculosis, physical disability, unintentional and
intentional injury, impaired child growth and development,
and infant mortality®”. Similarly, food insecurity has been
associated with asthma, anaemia, birth defects, diabetes,
hypertension, hyperlipidaemia, poor sleep outcomes and
oral health problems®®. When both poor emotional health
and food insecurity are experienced by the same indivi-
dual, these effects on physical health may be interactive
and multiplicative. It is therefore necessary to identify those
individuals, families and communities that are at risk for
poor emotional health, food insecurity, or both. For
example, federally funded food programmes such as the
Supplemental Nutrition Assistance Program (SNAP) and the
Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC) — whose purpose is to help lift
Americans out of food insecurity — can also promote mental
and emotional well-being through social marketing cam-
paigns and messaging, screenings and referrals. In fact,
some WIC programmes in California and Washington, DC
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have already successfully integrated postpartum depression
screening and referrals into their nutrition intake and
assessment protocol®3?. The prevention of poverty and
other efforts to address materially impoverished conditions
among atrisk groups would likely improve both food
insecurity and emotional well-being.

Conversely, physicians, mental health professionals,
social workers, registered dietitians and hospitals should
include individual and household food security screenings
as part of their intake and admissions protocol. Hager et al.
have validated a two-item food security screening tool that
can serve as a quick and easy screen for food insecurity
risk among low-income families with young children,
which has subsequently been used and validated in adults
and youth®?_ It is important that positive screening is
followed with an appropriate intervention. For patients
with a positive screen, health-care professionals can then
make appropriate and timely referrals to federally funded
food programmes that patients may be eligible for,
including SNAP, WIC, school meals programmes, and
local pantries and soup kitchens. Additionally, hospitals
can conduct on-site SNAP enrolment, serve as a WIC site,
operate food pantries and summer meals programmes,
and offer access to fresh fruits and vegetables via farmers’
markets and hospital gardens®®. Intervention studies are
needed to assess if programmes addressing food insecurity
improve mental health and vice versa. Research on the
long-term additive effect of food insecurity and poor
emotional well-being on quality of life and interpersonal
relationships is also needed. To support this study and the
study among low-income countries’'*, similar studies are
needed across more middle-income countries.

Despite the consistent patterns found among most of the
studies reviewed, a few limitations that should be noted.
First, several studies included small or homogeneous
samples, limiting generalizability within studies. However,
across the twelve studies, sample sizes ranged from 29 to
9481, and samples varied by age and geographic location
within the USA. It is important to note that many of the
studies included in the present review were secondary data
analyses, and therefore were not designed to rigorously
examine the relationships between food insecurity and
emotional well-being. Most of these studies examined
maternal populations. As such, we need a better under-
standing of how food insecurity and emotional health
impact other populations such as children and older adults.
Often, in those studies where the relationship between
food insecurity and emotional well-being was of primary
interest, the studies were small and may have been
underpowered. Despite this, the results were consistent
across populations and across study design limitations.
Additionally, we limited our search to the past 10 years to
gain an understanding of the relationships post-recession;
there may be additional relevant studies conducted prior to
this period. Another limitation lies in the large number of
measurement tools and outcome measures analysed by the
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studies, which unfortunately does not allow for meta-
analysis. For example, while food insecurity was most
commonly measured by the USDA HFSSM, some studies
determined food hardship or hunger using different
instruments. Similarly, emotional health outcomes included
depression, anxiety and perceived stress, among others,
and each of these outcomes was measured with several
different scales. Such diversity in outcomes and measures
makes it difficult to compare findings across studies. Still,
trends in the longitudinal associations between poor emo-
tional health and food insecurity (and vice versa) appear
consistent regardless of these differences.

Notably, all twelve studies focused on the association
between food insecurity and negative emotional health
outcomes (depression, stress, anxiety, etc.). Despite our
range of emotional health search terms, not one study
meeting our inclusion and exclusion criteria measured
positive emotional health outcomes, such as happiness,
satisfaction or contentment. While it may be assumed from
the current review that these emotions would be inversely
associated with food insecurity, there is a need for
research to study these relationships. Focusing solely on
negative emotions overlooks the potential for building on
strengths and resiliency of the populations being studied.
Conversely, other phenomena that may impact the health
and well-being of populations struggling with food inse-
curity, such as racism, discrimination, abuse, stigma and
social support, are worth exploring.

Conclusions

The present systematic narrative review identified a bidir-
ectional relationship between poor mental health and food
insecurity. Public health practitioners addressing mental
health may consider screening for food insecurity for at-risk
populations and vice versa. Better-constructed studies are
needed to follow cohorts at risk for both food insecurity
and poor emotional health to further understand the
mediators and moderators of the relationships. Intervention
studies designed to mitigate or reverse risks are also nee-
ded to determine best evidence for practice and policy.
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