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Abstract: Household food insecurity is not necessarily equally experienced by all household members,
with mothers often changing their intake first when food resources are limited. The purpose of
this study was to understand the association between maternal mental health and intrahousehold
differences in food security statuses. A cross-sectional survey was administered to Virginia mothers
with low income (August–October 2021), assessing validated measures of food security, mental and
physical health and related factors. Participants (n = 570) were grouped according to the food security
status of adults and children within the household. Linear regression was used to assess the outcomes
of interest by group and controlled for key demographic variables. Mothers in households with
any food insecurity reported worse overall mental health and used 3–4 more food coping strategies
than households experiencing food security (p < 0.05). Only mothers in households where adults
experienced food insecurity reported significantly greater anxiety and depressive symptoms (61.5 and
58.1, respectively) compared to households experiencing food security (55.7 and 52.4, p < 0.001).
While any experience of household food insecurity is associated with worse maternal mental health,
there were differences by the within-household food security status. Future research should explore
screening measures that capture specific household members’ food security to connect households
with available resources.

Keywords: intrahousehold food security; mental health; maternal health; behavioral food coping;
diet quality

1. Introduction

Household food insecurity, defined as limited or inconsistent access to enough food
at the household level, inequitably affects caregivers who identify as women (referred
to as mothers in this manuscript) with low income [1]. In 2022, 17.3% of all households
with children in the United States (U.S.) experienced food insecurity compared to 12.8% of
all households [1]. Among households headed by a single mother, the likelihood of food
insecurity is even higher (33.1%) [1]. The experience of food insecurity may not be equally
felt by all household members [2]. For mothers, the experience of food insecurity may often
be further complicated by the responsibility for household food environment management
and societal expectations of motherhood [3,4]. Managing the household food environment
with limited resources may necessitate using behavioral food coping strategies to stretch
limited food resources (e.g., buying cheaper foods, asking family for food or money). When
food resources are very limited, mothers often cope by reducing their own intake before
limiting the intake of other household members, including men in the household [3,5].

The sense of responsibility for managing the household food environment and the
desire to shield other household members from food insecurity may be the result of
internalized societal expectations. Intensive mothering describes the pervasive ideology
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in the US where mothers should devote considerable time, energy and resources to their
child(ren) [4]. Within this ideology, a “good” mother will put the needs of their child(ren)
above competing interests and prioritize themselves last [4,6]. This belief is particularly
pervasive among mothers with low income [6]. When mothers fail to meet high societal
standards, such as being unable to shield their child(ren) from the effects of food insecurity,
they may experience parental burnout, guilt and poor mental health that impacts their
relationship with other household members [7–11].

The existing literature suggests there is a relationship between food security and
mental health [3,12–18]. Although there is limited research on the directionality of this
relationship, existing evidence suggests this link is bidirectional [15,19]. For mothers
in particular, the experience of food insecurity has been associated with increased per-
ceived stress, anxiety and depressive symptoms, and risk of having a diagnosed mental
illness [13,15,20,21]. Increasing severity of food insecurity is associated with worsening
mental health outcomes [13,21,22], and using food coping strategies (e.g., reduced quality
or quantity of food, reduced other expenses) is a mediator of this relationship [12]. Mothers
have reported that relying on food coping strategies can contribute to parental guilt, poor
mental health and reduced mental bandwidth [23]. Food insecurity is also associated with
poor diet quality and poor physical health [24,25]. Both past physical health and diet
quality are positively correlated with mental health [26,27]. The effects of coping with
food insecurity may also contribute to poor mental and physical health outcomes among
children in the household [9–11,28,29].

The existing literature suggests mothers face significant societal pressure to protect
their children from experiencing food insecurity and that the effects of food insecurity can
impact household members differently [3]. This is supported by the relationship between
household food security, maternal mental health and physical health outcomes. Despite
this evidence suggesting that a better understanding of intrahousehold food insecurity is
needed, there is limited understanding of the impact of differing food security statuses
between adults and children within a household on maternal mental health. The purpose
of this study is to explore how the food security status of both adults and children in the
household is associated with maternal mental health. Understanding this association can
be used to identify ways mothers successfully cope with limited resources and identify
opportunities for public health practitioners to adapt interventions that address food
insecurity to further support coping strategies.

2. Methods

A cross-sectional survey was administered electronically to Virginia mothers in house-
holds with low income via the electronic survey software Qualtrics (Provo, UT, USA). The
survey was available from August to October 2021. While the survey methods have been
detailed elsewhere [13], an overview is provided below. Methods were approved by the
Virginia Tech Institutional Review Board.

2.1. Participants

To be eligible for the survey, respondents needed to identify as an adult woman or
non-binary person living in Virginia, have children (under 18 years old) living in their
household, speak English and report a household income below the Federal Poverty Level.
A pre-test of the survey was administered to fifty participants, and minor modifications
were made to the flow of the survey. For this study, participants who reported that adults
and children in the household were experiencing food insecurity were excluded because
the aim of this research was to explore maternal mental health outcomes in households
where adult and child food security status differed.

2.2. Measures

The 18-item US Department of Agriculture (USDA) Household Food Security Module
was used to assess food security status [30]. This tool has a reference time of 12 months
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and can be used to assess household, adult and child food security status. An affirmative
response is scored as one and a negative response is scored as zero. Scores for adults and
children within the household range from 0 to 10 and 0 to 8, respectively, with a higher
score suggesting lower food insecurity. For each household, adults and children were
categorized as experiencing food security or food insecurity based on the levels outlined by
Bickel and colleagues [30]. Participants were categorized into three groups based on adult
and child food security status: (i) a reference group where both adults and children in the
household are experiencing food security; (ii) Adult-Only Food Insecurity (Adult-Only FI)
has adults in the household experiencing food insecurity but the children are food secure;
and (iii) Child-Only Food Insecurity (Child-Only FI), where adults who are food secure are
living with the children experiencing food insecurity.

Maternal mental health was assessed using five indicators: overall mental health,
symptoms of anxiety and depression, perceived stress and life satisfaction. Patient Reported
Outcome Measurement Information System (PROMIS) scales were used to assess overall
mental health (two-item Global Mental Health 2a Scale v1.2), anxiety symptoms over
the previous 7 days (four-item Emotional Distress v1.0—Anxiety—Short Form 4a) and
depressive symptoms over the previous 7 days (Emotional Distress v1.0—Depression—
Short Form 4a) [31–33]. The National Institutes of Health (NIH) Toolbox Perceived Stress
adults scale was used to assess perceived stress over the previous 30 days [34]. Scores on
PROMIS and NIH scales were standardized to the US population by converting raw scores
to T-scores. A T-score of 50 is average, and a 10-point deviation was one standard deviation
on all scales in this study. A higher score on all scales indicates a greater presence of that
construct (e.g., better mental health, more anxiety symptomatology). Lastly, life satisfaction
was measured using the Satisfaction with Life Scale, where scores on the five-item scale
range from 5 to 35 [35]. A higher score indicates greater life satisfaction.

Other health and well-being measures include overall physical health and self-reported
diet quality, which were evaluated on a Likert-type scale from poor (1) to excellent (5) with
single validated questions [36,37]. Social support was assessed using a 10-item modified
Duke Social Support Inventory that measured network size and satisfaction [38]. Scores
ranged from 10 to 30, with a higher score indicating greater social support. The 15-item
Hunger Coping Scales were used to assess three types of behavioral food coping strategies
(tradeoffs, financial, and rationing) [39]. A total coping strategies score was developed by
summing scores on each subscale and ranged from 0 to 15, with a higher score indicating
the usage of more strategies. Demographic data included age, race and ethnicity, assistance
program participation, income, people living in the household and educational attainment.

2.3. Analysis

Data analysis was conducted using R Version 4.1.2. (R Core Team, Vienna, Austria).
Descriptive statistics were calculated to summarize demographic information for each
group (Reference, Adult-Only FI, Child-Only FI). Linear regression was used to assess
whether mental health, behavioral food coping strategies, physical health, diet quality and
social support of mothers from reference households differ from those in Adult-Only FI and
Child-Only FI households. The models controlled for key demographic variables, including
the number of children in the household, SNAP participation, income, household size
and whether the mother reported living with a partner or spouse. Separate models were
created to explore differences for mothers who identified as white and Black or African
American. The sample size was insufficient to allow for exploration of other racial groups.
The statistical significance threshold was set a priori at p ≤ 0.05.

3. Results
3.1. Respondent Characteristics

There were 570 respondents who met the eligibility criteria, of which 55.6% (317) were
classified as living in a reference household, 39.5% (225) as Adult-Only FI households
and 4.9% (28) were Child-Only FI households. Respondents ranged from 18 to 80 years
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old and reported living with one to seven children. Children’s age ranged from less than
1 month to 17 years old. Respondents primarily identified as white (63.0%) or Black or
African American (25.3%). Reported household income ranged from USD 0 to USD 80,000.
Across all groups, 59.1% of respondents reported participating in SNAP. Participants most
commonly reported their physical health and diet quality as fair or good. See Table 1 for
respondent characteristics by adult/child food security group.

Table 1. Demographic characteristics of survey respondents by adult/child food security status 1.

Construct
Reference Child-Only FI Adult-Only FI

Mean + SD or % Mean + SD or % Mean + SD or %
(317) (28) (225)

Age 34.3 + 10.7 35.6 + 8.87 33.5 + 9.91
Household Income 25,915 + 17,115 26,735 + 16,708 24,483 + 14,903

Number of Children 2.08 + 1.12 2.04 + 1.20 1.84 + 1.09
Ages of Children 7.37 + 5.27 7.93 + 4.69 6.77 + 4.99

Total People Residing in Household 4.30 + 1.52 4.39 + 1.85 4.11 + 2.30
SNAP 2 Participation (%) 57.41 60.71 61.33

Spouse or Unmarried Partner in Household (%) 65.62 57.14 62.67

Race

White (%) 59.31 60.71 68.44
Black or African

American (%) 30.28 28.57 17.78

Asian (%) 3.15 10.71 2.22
American Indian or
Alaskan Native (%) 0.00 0.00 0.89

Two or more races (%) 4.42 0.00 8.44
Some other race (%) 2.84 0.00 2.22

Ethnicity Hispanic or Latino (%) 8.52 0.00 9.78

General Health

Poor (%) 3.15 0.00 6.22
Fair (%) 15.46 39.29 32.44

Good (%) 39.75 39.29 35.56
Very Good (%) 26.18 10.71 20.44
Excellent (%) 15.46 10.71 5.33

Diet Quality

Poor (%) 8.83 10.71 13.33
Fair (%) 25.87 25.00 39.11

Good (%) 38.49 50.00 33.33
Very Good (%) 16.40 10.71 11.56
Excellent (%) 10.41 3.57 2.67
1. Reference: households where adults and children are food secure. Child-Only FI: Households where adults
are food secure and children are experiencing food insecurity. Adult-Only FI: Households where adults are
experiencing food insecurity and children are food secure. 2. SNAP: Supplemental Nutrition Assistance Program.

Global mental health ranged from 25.8 to 64.6, with a mean of 44.3 ± 10.1, compared
to a U.S. average score of 50.0. Anxiety symptoms (mean: 61.2 ± 9.5) ranged from 40.3 to
81.6, and depressive symptoms (60.3 ± 10.4) ranged from 41 to 79.4. Across all respondents,
the mean perceived stress score was 61.3 ± 10.7. Mean life satisfaction was 17.9 ± 7.6. The
mean social support score for respondents was 20.2 ± 4.9, and respondents reported using
7.3 ± 3.8 behavioral food coping strategies. Table 2 shows the mental health, behavioral
food coping strategies and social support results by adult/child food security group.
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Table 2. Coping strategies, mental health and social support of survey respondents by adult/child
food security status 1.

Construct
Reference Child-Only FI Adult-Only FI

Mean ± SD Mean ± SD Mean ± SD
(317) (28) (225)

Behavioral Food Coping Strategies 2

Tradeoffs 1.29 ± 0.65 1.93 ± 0.96 1.93 ± 0.85
Financial 1.28 ± 1.25 2.43 ± 1.07 3.01 ± 1.43
Rationing 0.96 ± 1.28 2.29 ± 1.63 2.57 ± 1.49

Total 3.53 ± 2.49 6.64 ± 2.51 7.51 ± 2.93

Mental Health 3

Global Mental Health 48.4 ± 9.86 43.8 ± 8.77 42.9 ± 8.95
Anxiety Symptoms 55.7 ± 9.74 58.7 ± 7.48 61.6 ± 8.54

Depressive Symptoms 54.5 ± 9.91 58.0 ± 7.89 60.1 ± 9.86
Life Satisfaction 21.3 ± 7.49 16.5 ± 6.22 17.7 ± 6.90
Perceived Stress 55.7 ± 11.3 62.6 ± 7.86 61.5 ± 10.0

Social Support 4

Network 8.32 ± 2.31 7.68 ± 2.20 7.92 ± 2.18
Satisfaction 13.56 ± 3.36 12.25 ± 2.73 12.40 ± 3.31

Total 21.89 ± 4.77 19.93 ± 4.14 20.32 ± 4.71
1 Reference: households where adults and children are food secure. Child-Only FI: Households where adults
are food secure and children are experiencing food insecurity. Adult-Only FI: Households where adults are
experiencing food insecurity and children are food secure. 2 Each scale was out of 5, with a higher score indicating
greater usage of coping strategies. 3 Scales are standardized to US population with average score of 50. A score
above 50 indicated great presence of the construct and a score below 50 indicates less. Ten points is 1 SD. Life
satisfaction is a measured on a scale from 5–35, with a higher score indicating greater life satisfaction. 4 Social
support: There are two subscales: network (out of 12) and satisfaction (out of 18). Total social support is out of 30,
with a higher score indicating greater social support.

3.2. Effect of Food Security Group on Outcomes of Interest

Table 3 shows the results of each regression, which consists of food security status,
household size, household income, number of children in the household, whether a spouse
or partner lived in the household and SNAP participation. Our results indicate that mothers
in Adult-Only FI and Child-Only FI households reported consistently poorer mental health
and well-being than the reference group. In the global mental health regression, where
the significant variables were food security status and SNAP participation, mothers from
Adult-Only FI and Child-Only FI households had lower global mental health (p < 0.001
and p = 0.016, respectively) compared to mothers in reference households. Similarly,
mothers from Adult-Only FI and Child-Only FI households had greater anxiety (+5.8 and
+2.8, respectively), although the effect was only significant for mothers in Adult-Only FI
households (p < 0.01). The other significant variable in the anxiety symptoms model was
having a spouse or partner living in the household, which was associated with reduced
anxiety symptoms (−1.7, p = 0.040). There were also more depressive symptoms for
mothers in the Adult-Only FI group (5.6, p < 0.001). SNAP participation was also associated
with more depressive symptoms (2.3, p = 0.01). Mothers in both the Child-Only FI and
Adult-Only FI households had higher perceived stress (p = 0.0014 and p < 0.001) and lower
life satisfaction (p = 0.0013 and p < 0.001) than mothers in reference households. Notably,
no other variables were significantly associated with the stress level. Other variables in
the model that significantly impacted life satisfaction included income, having a spouse or
partner in the household and participation in SNAP. However, the effect of income was
practically insignificant (−0.00004).
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Table 3. Regressions of outcome variables on food security group, household size, income, number
of children, spouse and SNAP participation (n = 570) 1.

Global
Mental

Health 2

Anxiety
Symptoms 2

Depressive
Symptoms 2

Perceived
Stress 2

Life
Satisfaction 2

Behavioral
Food Coping
Strategies 3

Social
Support 4

Physical
Health 5

Diet
Quality 5

Intercept 46.61 ** 55.7 ** 52.54 ** 54.91 ** 20.98 ** 3.6 ** 22.44 ** 3.52 ** 3.03 **
Child-Only FI 6 −4.46 * 2.81 3.4 6.77 ** −4.44 * 3.11 ** −1.94 * −0.41 * −0.22
Adult-Only FI 6 −5.24 ** 5.80 ** 5.59 ** 5.67 ** −3.44 ** 3.97 ** −1.55 ** −0.48 ** −0.41 **
Household Size 0.33 −0.12 −0.02 −0.09 0.25 −0.17 * 0.05 0.01 −0.02

Income 0.00 0.00 0.00 0.00 −0.00004 * 0.00 0.00 0.00 0.00
Number of
Children 0.58 −0.07 −0.32 −0.15 −0.08 −0.15 −0.31 −0.01 −0.06

Spouse (Yes) 0.94 −1.74 * −0.59 −0.35 2.91 ** −0.07 −0.13 −0.03 −0.05
SNAP (Yes) 7 −1.83 * 1.30 2.28 * 1.78 −2.45 ** 0.48 * −1.19 * −0.27 * −0.13

1 * denotes p < 0.05, ** denotes p < 0.001. 2 Each scale was out of 5, with a higher score indicating greater usage of
coping strategies. 3 Scales are standardized to US population with average score of 50. A score above 50 indicated
great presence of the construct and a score below 50 indicates less. Ten points is 1 SD. Life satisfaction is a
measured on a scale from 5–35, with a higher score indicating greater life satisfaction. 4 Social support: There
are two subscales: network (out of 12) and satisfaction (out of 18). Total social support is out of 30, with a higher
score indicating greater social support. 5 Physical health and diet quality were both assessed on a Likert-type
scale with 1 being poor and 5 being excellent. 6 Reference: households where adults and children are food
secure. Child-Only FI: Households where adults are food secure and children are experiencing food insecurity.
Adult-Only FI: Households where adults are experiencing food insecurity and children are food secure. 7 SNAP:
Supplemental Nutrition Assistance Program.

Mothers in the Child-Only FI and Adult-Only FI groups used 3.1 and 4.0, respectively,
more behavioral food coping strategies than mothers in reference households (p < 0.001).
SNAP participation was associated with a small increase in behavioral food coping strategy
usage (0.5, p < 0.05) and with reduced social support (−1.2, p < 0.05). SNAP participation
was also associated with worse physical health (−0.3, 0.0028). Mothers in Adult-Only FI
and Child-Only FI households had lower social support (1.6 and 1.9, p < 0.001 and p = 0.036)
and worse physical health (−0.5, and −0.4, p < 0.001 and p < 0.05) compared to mothers
from reference households. As expected, Adult-Only FI mothers had lower diet quality
scores than mothers in the reference group (p < 0.001). No other variables in the model
were significantly associated with diet quality.

3.3. Differences in Effect of Food Security Group on Outcomes by Race

There were 359 mothers who identified as white in the sample: approximately 52.3%
lived in households experiencing food security (reference), 42.9% mothers were in the
Adult-Only FI households and 9% were in the Child-Only FI households. Regression
outcomes for mothers who identified as white were generally consistent with the trends
seen among the full sample. The Adult-Only FI group reported significantly worse scores
for all outcomes compared to the reference group (p < 0.001, Table 4). Respondents in
the Child-Only FI group significantly differed from the reference group among mothers
who identified as white with higher perceived stress (+7.8, p < 0.05) and the use of more
behavioral food coping strategies (+2.7, p < 0.001). Respondents in this group also reported
lower life satisfaction (−5.8, p < 0.001) and lower social support (−2.6, p < 0.05) than the
reference group. The only other variable that differed in significance compared to the full
sample was income, which did not significantly impact life satisfaction in this model for
mothers who identified as white.

Of the 144 mothers who identified as Black or African American, the majority were
in reference households (66.7%), 27.7% were from Adult-Only FI households and 5.6%
from Child-Only FI households. Among respondents who identified as Black, the Adult-
Only FI group reported higher symptoms of anxiety (5.0, p < 0.05) and depression (5.7,
p < 0.05) and more behavioral food coping strategies (3.3, p < 0.001) than the reference
group. Respondents in the Child-Only FI group also reported significantly more behavioral
food coping strategies (4.3, p < 0.001) and additionally reported perceived stress (8.7,
p < 0.05) than the reference group. For most outcome measures, excluding social support,
physical health and diet quality, the magnitude of differences for both the Child-Only FI



Nutrients 2024, 16, 1522 7 of 11

and Adult-Only FI groups compared to the reference group was consistent with mothers
who identified as white. A larger household size (1.6) was associated with greater life
satisfaction among mothers who identified as Black (p < 0.05). Income was also statistically,
but not practically, significantly associated with social support (0.0001, p < 0.001). Unlike
with the full sample and mothers who identified as white, SNAP participation was not
significantly associated with any outcome among mothers who identified as Black.

Table 4. Regressions of outcome variables on food security group, household size, income, number
of children, spouse and SNAP participation by race 1.

Global
Mental

Health 2

Anxiety
Symptoms 2

Depressive
Symptoms 2

Perceived
Stress 2

Life
Satisfaction 2

Behavioral
Food Coping
Strategies 3

Social
Support 4

Physical
Health 5

Diet
Quality 5

Mothers Who Identified as White (n = 359)

Intercept 45.61 ** 56.1 ** 53.42 * 54.87 ** 21.77 ** 3.07 ** 22.95 ** 3.44 ** 2.84 **
Child-Only FI 6 −4.30 3.63 3.82 7.79 * −5.78 ** 2.72 ** −2.61 * −0.48 −0.05
Adult-Only FI 6 −5.44 ** 5.50 ** 4.99 ** 5.70 ** −3.58 ** 4.26 ** −1.92 ** −0.53 ** −0.47 **
Household Size 0.29 −0.03 −0.08 −0.04 0.06 −0.16 * 0.06 0.01 −0.01

Income 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Number of
Children 0.45 0.12 0.32 0.04 0.02 0.07 −0.01 0.04 0.06

Spouse (Yes) 2.09 −2.30 * −1.65 −0.36 3.15 ** −0.04 −0.17 0.07 0.03
SNAP (Yes) 7 −1.78 0.89 2.66 * 2.28 −3.13 ** 0.97 * −1.62 * −0.30 * −0.15

Mothers Who Identified as Black or African American (n = 144)

Intercept 44.4 ** 59.6 ** 54.51 * 60.04 ** 15.91 ** 5.36 ** 20.07 ** 3.49 ** 3.14 **
Child-Only FI 6 −5.12 3.39 3.83 8.68 * −4.06 4.27 ** 0.25 0.07 −0.78
Adult-Only FI 6 −2.82 5.01 * 5.65 * 4.15 −8.72 3.29 ** 0.85 −0.05 −0.17
Household Size 1.31 −1.41 −0.89 −1.54 1.55 * −0.28 0.24 0.00 0.01

Income 0.00 0.00 0.00 0.00 0.00 0.00 0.0001 ** 0.00 0.00
Number of
Children −0.05 0.43 0.92 0.25 −0.94 0.17 −0.75 −0.03 0.00

Spouse (Yes) 0.82 −0.96 0.42 1.55 1.32 −0.11 −0.38 0.09 0.04
SNAP (Yes) 7 −2.44 1.49 2.15 0.99 −0.75 −0.41 −0.57 −0.18 −0.03

1 * denotes p < 0.05, ** denotes p < 0.001. 2 Each scale was out of 5, with a higher score indicating greater usage of
coping strategies. 3 Scales are standardized to US population with average score of 50. A score above 50 indicated
great presence of the construct and a score below 50 indicates less. Ten points is 1 SD. Life satisfaction is a
measured on a scale from 5–35, with a higher score indicating greater life satisfaction. 4 Social support: There
are two subscales: network (out of 12) and satisfaction (out of 18). Total social support is out of 30, with a higher
score indicating greater social support. 5 Physical health and diet quality were both assessed on a Likert-type
scale with 1 being poor and 5 being excellent. 6 Reference: households where adults and children are food
secure. Child-Only FI: Households where adults are food secure and children are experiencing food insecurity.
Adult-Only FI: Households where adults are experiencing food insecurity and children are food secure. 7 SNAP:
Supplemental Nutrition Assistance Program.

4. Discussion

The findings of this study suggest that any experience of food insecurity in the house-
hold, regardless of whether it is adult or child food insecurity, is associated with worse
mental health outcomes for mothers. Based on these findings, mothers are using coping
strategies to deal with limited resource availability but experience negative mental and
physical health outcomes with those coping strategies.

Both the Child-Only FI and Adult-Only FI groups reported lower global mental health,
higher perceived stress and lower life satisfaction compared to the reference group. This is
consistent with existing studies, suggesting that living in a household experiencing food
insecurity is associated with worse mental health outcomes than living in a household
with food security [3,5,12,13,15,21,22,39]. Additionally, both the Child-Only FI and Adult-
Only FI groups reported using significantly more behavioral food coping strategies and
having worse physical health than mothers in the reference group. The existing literature
also suggests that behavioral food coping strategies and poor physical health have been
associated with food insecurity and mental health outcomes [5,12,13,40], with behavioral
food coping strategies acting as a mediator in the relationship between food security and
mental health outcomes [12]. Lastly, mothers in both the Child-Only FI and Adult-Only FI
groups reported less social support than the reference group, which is also consistent with
the existing literature. Social support is positively associated with both food security and
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mental health outcomes and may reduce the negative effects of food insecurity on mental
health outcomes [13,14,41,42].

Although any food insecurity in the household was associated with worse mental
health outcomes, there were differences between the Adult-Only FI and Child-Only FI
groups. The Adult-Only FI group reported anxiety and depressive symptoms that were half
a standard deviation above the reference group and a full standard deviation above the US
average, suggesting significant symptoms that impact daily life. This is consistent with the
literature, suggesting that the experience of household food insecurity is associated with
greater symptoms of anxiety and depression [3,13,15,19,21,22,43]. However, the anxiety and
depressive symptoms among mothers in the Child-Only FI group were not significantly
different from mothers in the reference group. While there is limited evidence on the
mental health outcomes for adults experiencing food security in food-insecure households,
there is evidence that children in households experiencing food insecurity are more likely
to show symptoms of anxiety and depression than children in households that are food
secure, regardless of the child’s food security status [44]. This suggests that members of the
household who are not directly experiencing food insecurity may still experience mental
health effects from the food insecurity of other household members. More research is
needed to understand how symptoms of anxiety and depression differ depending on who
in the household is experiencing food insecurity. Additionally, anxiety and depressive
symptoms among mothers in the Child-Only FI group should be further explored with a
larger sample size.

Mothers in the Adult-Only FI group reported significantly worse diet quality than the
reference and Child-Only FI groups. People experiencing food insecurity report worse diet
quality than those experiencing food security, which may occur because mothers often give
limited resources to other household members and experience reductions in dietary quality
or quantity before other household members [3,45]. This suggests that the experience
of food insecurity may be different for mothers than for other household members. A
recent study with children living in households experiencing food insecurity may report
experiencing more symptoms of food insecurity than reported by their parents [46]. This
finding, along with the findings of the present study, suggests that relying only on measures
of food insecurity at the household level may conceal differences in experiences between
household members that have physical and mental consequences for mothers.

Although there were significant differences by race in the findings, the direction
and magnitude of differences between both the Child-Only FI and Adult-Only FI groups
compared to the reference group were relatively consistent for mothers who identified as
white and those who identified as Black or African American. This suggests that some of
the differences in significance may be attributable to a small sample size in some groups,
particularly in the Child-Only FI group among mothers who identified as Black. This
warrants further exploration in the future to determine if these findings persist with a larger
sample size.

Based on the percentage of the full sample that experienced maternal but not child food
insecurity, mothers appear to be shielding their children from experiencing food insecurity,
which is in line with other research [3,47–50]. They reported using more behavioral food
coping strategies than mothers in reference households. However, the act of shielding
children may be impacting their mental and physical health [50]. Practitioners and future
research should identify ways to support mothers as they seek to cope with food insecurity.
While educational programming to improve coping or mental health may be beneficial,
larger system-level changes to improve circumstances so mothers do not have to give
up their resources to support children and other household members are also needed.
Additionally, future research should identify measures to capture nuances in food security
status between household members to explore opportunities to provide support tailored
for household members who are most impacted.

There were several limitations of the present study. First, the small sample size in the
Child-Only FI group limited statistical power, especially in the analysis by race. Despite
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this, differences in mental health outcomes between the reference and Child-Only FI groups
were still seen and merit further exploration with a larger sample size. Differences by
race should be further explored in greater detail as well. Secondly, mothers completed
the survey and, therefore, may have underreported food insecurity among children in the
household. However, the USDA Household Food Security Module, completed by one adult
within the household, has been assessed as having reasonable sensitivity and specificity [30].
Similarly, for households with more than one adult present, the Household Food Security
Module does not allow for distinction between household members regarding food security
status. Therefore, we were not able to definitively assess whether another adult within the
household was experiencing food insecurity. This limitation should be further explored
in the future. Thirdly, participants were randomly invited from all eligible Virginia panel
members; therefore, the sample is not necessarily generalizable. Furthermore, this was
a cross-sectional design, so no conclusions about causality or directionality can be made.
Despite these limitations, the findings of this study suggest a need to further explore the
impact of household food insecurity on specific household members with a longitudinal
design and a larger, generalizable sample in the future.

5. Conclusions

In 2022, the White House Conference on Hunger, Nutrition, and Health prioritized
addressing nutrition insecurity [51]. Nutrition security enhances the definition of food secu-
rity by drawing attention to the importance of equity and nutritional value. Although both
equity and diet quality are inherent in the definition of food security, they have sometimes
been historically overlooked in an effort to ensure an adequate quantity of food [52]. This
focus on quantity contributed to existing inequities and produced significant disparities in
physical and mental health outcomes, affecting minoritized populations, especially people
with low income [52,53]. The White House Conference on Hunger, Nutrition, and Health
called for an integration of nutrition and health through the promotion of more effective
screening for nutrition insecurity and referral to community food resources, especially
among families with young children [51]. The findings of this study suggest that, to achieve
this goal, a screening method that can capture the food security status of all household
members must be identified to accurately reflect needs within a household. Additionally,
because the findings of this study suggest any experience of food insecurity within a house-
hold contributes to poor maternal mental health, public health practitioners should be
prepared to provide referral services for affordable mental health care to improve nutrition
security to more fully integrate nutrition and health.

Author Contributions: Conceptualization, R.A.L., C.H. and S.A.M.; methodology, C.H. and S.A.M.;
formal analysis, R.A.L., C.H. and S.A.M.; writing—original draft preparation, R.A.L.; writing—review
and editing, C.H. and S.A.M.; supervision, S.A.M.; project administration, S.A.M.; funding acquisition,
S.A.M. All authors have read and agreed to the published version of the manuscript.

Funding: This work was funded by a College of Agriculture and Life Sciences, Virginia Tech Seed
Grant.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board of Virginia Tech (#21-481
approved 20 June 2021).

Informed Consent Statement: Implied consent was obtained from all respondents involved in the survey.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to IRB requirements.

Conflicts of Interest: The authors declare no conflicts of interest.



Nutrients 2024, 16, 1522 10 of 11

References
1. Rabbitt, M.P.; Hales, L.J.; Burke, M.P.; Coleman-Jensen, A. Household Food Security in the United States in 2022; Report No. ERR-325;

United States Department of Agriculture (USDA): Washington, DC, USA, 2023.
2. US Department of Agriculture Economic Research Service. Food Security Status of US Households in 2021. Available online: https:

//www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/key-statistics-graphics/#:~:text=10.2 (accessed
on 30 June 2023).

3. Myers, C.A. Food Insecurity and Psychological Distress: A Review of the Recent Literature. Curr. Nutr. Rep. 2020, 9, 107–118.
[CrossRef] [PubMed]

4. Hays, S. The Cultural Contradictions of Motherhood; Yale University Press: New Haven, CT, USA, 1996.
5. Gundersen, C.; Ziliak, J. Childhood Food Insecurity in the US: Trends, Causes, and Policy Options. 2014. Available online:

https://files.eric.ed.gov/fulltext/EJ1042789.pdf (accessed on 17 July 2023).
6. Forbes, L.K.; Donovan, C.; Lamar, M.R. Differences in Intensive Parenting Attitudes and Gender Norms Among U.S. Mothers.

Fam. J. 2019, 28, 63–71. [CrossRef]
7. Meeussen, L.; van Laar, C. Feeling Pressure to Be a Perfect Mother Relates to Parental Burnout and Career Ambitions. Front.

Psychol. 2018, 9, 2113. [CrossRef] [PubMed]
8. Henderson, A.; Harmon, S.; Newman, H. The Price Mothers Pay, Even When They Are Not Buying It: Mental Health Conse-

quences of Idealized Motherhood. Sex Roles 2016, 74, 512–526. [CrossRef]
9. Nagata, J.M.; Palar, K.; Gooding, H.C.; Garber, A.K.; Whittle, H.J.; Bibbins-Domingo, K.; Weiser, S.D. Food Insecurity Is Associated

With Poorer Mental Health and Sleep Outcomes in Young Adults. J. Adolesc. Health 2019, 65, 805–811. [CrossRef]
10. Ashiabi, G.S.; O’Neal, K.K. A Framework for Understanding the Association Between Food Insecurity and Children’s Develop-

mental Outcomes. Child Dev. Perspect. 2008, 2, 71–77. [CrossRef]
11. McIntyre, L.; Williams, J.V.A.; Lavorato, D.H.; Patten, S. Depression and suicide ideation in late adolescence and early adulthood

are an outcome of child hunger. J. Affect. Disord. 2013, 150, 123–129. [CrossRef] [PubMed]
12. Liebe, R.A.; Adams, L.M.; Hedrick, V.E.; Serrano, E.L.; Porter, K.J.; Cook, N.E.; Misyak, S.A. Developing a conceptual framework

for the relationship between food security status and mental health among low-income mothers. Front. Sustain. Food Syst. 2023, 6,
1078811. [CrossRef]

13. Liebe, R.A.; Adams, L.M.; Hedrick, V.E.; Serrano, E.L.; Porter, K.J.; Cook, N.E.; Misyak, S.A. Understanding the Relationship
between Food Security and Mental Health for Food-Insecure Mothers in Virginia. Nutrients 2022, 14, 1491. [CrossRef]

14. Palar, K.; Frongillo, E.A.; Escobar, J.; Sheira, L.A.; Wilson, T.E.; Adedimeji, A.; Merenstein, D.; Cohen, M.H.; Wentz, E.L.; Adimora,
A.A.; et al. Food Insecurity, Internalized Stigma, and Depressive Symptoms Among Women Living with HIV in the United States.
AIDS Behav. 2018, 22, 3869–3878. [CrossRef]

15. Maynard, M.; Andrade, L.; Packull-McCormick, S.; Perlman, C.M.; Leos-Toro, C.; Kirkpatrick, S.I. Food Insecurity and Mental
Health among Females in High-Income Countries. Int. J. Environ. Res. Public Health 2018, 15, 1424. [CrossRef] [PubMed]

16. Tuthill, E.L.; A Sheira, L.; Palar, K.; A Frongillo, E.; E Wilson, T.; Adedimeji, A.; Merenstein, D.; Cohen, M.H.; Wentz, E.L.; A
Adimora, A.; et al. Persistent food insecurity is associated with adverse mental health among women living with or at risk of HIV
in the United States. J. Nutr. 2019, 149, 240–248. [CrossRef] [PubMed]

17. Melchior, M.; Caspi, A.; Howard, L.M.; Ambler, A.P.; Bolton, H.; Mountain, N.; Moffitt, T.E. Mental health context of food
insecurity: A representative cohort of families with young children. Pediatrics 2009, 124, e564–e572. [CrossRef] [PubMed]

18. Frongillo, E.A.; Nguyen, H.T.; Smith, M.D.; Coleman-Jensen, A. Food Insecurity Is Associated with Subjective Well-Being among
Individuals from 138 Countries in the 2014 Gallup World Poll. J. Nutr. 2017, 147, 680–687. [CrossRef] [PubMed]

19. Reesor-Oyer, L.; Cepni, A.B.; Lee, C.Y.; Zhao, X.; Hernandez, D.C. Disentangling food insecurity and maternal depression: Which
comes first? Public Health Nutr. 2021, 24, 5506–5513. [CrossRef] [PubMed]

20. Cameron, E.E.; Joyce, K.M.; Delaquis, C.P.; Reynolds, K.; Protudjer, J.L.P.; Roos, L.E. Maternal psychological distress & mental
health service use during the COVID-19 pandemic. J. Affect. Disord. 2020, 276, 765–774. [CrossRef]

21. Herman, D.R.; Westfall, M.; Bashir, M.; Afulani, P. Food Insecurity and Mental Distress Among WIC-Eligible Women in the
United States: A Cross-Sectional Study. J. Acad. Nutr. Diet. 2024, 124, 65–79. [CrossRef] [PubMed]

22. Reeder, N.; Tolar-Peterson, T.; Bailey, R.H.; Cheng, W.-H.; Jr, M.W.E. Food insecurity and depression among us adults: Nhanes
2005–2016. Nutrients 2022, 14, 3081. [CrossRef]

23. Liebe, R.A.; Porter, K.J.; Adams, L.M.; Hedrick, V.E.; Serrano, E.L.; Cook, N.; Misyak, S.A. ‘I’m Doing the Best that I Can’: Mothers
Lived Experience with Food Insecurity, Coping Strategies, and Mental Health Implications. Curr. Dev. Nutr. 2024, 8, 102136.
[CrossRef]

24. Leung, C.W.; Kullgren, J.T.; Malani, P.N.; Singer, D.C.; Kirch, M.; Solway, E.; Wolfson, J.A. Food insecurity is associated with
multiple chronic conditions and physical health status among older US adults. Prev. Med. Rep. 2020, 20, 101211. [CrossRef]

25. Hanson, K.L.; Connor, L.M. Food insecurity and dietary quality in US adults and children: A systematic review. Am. J. Clin. Nutr.
2014, 100, 684–692. [CrossRef] [PubMed]

26. Meegan, A.P.; Perry, I.J.; Phillips, C.M. The association between dietary quality and dietary guideline adherence with mental
health outcomes in adults: A cross-sectional analysis. Nutrients 2017, 9, 238. [CrossRef] [PubMed]

27. Ohrnberger, J.; Fichera, E.; Sutton, M. The relationship between physical and mental health: A mediation analysis. Soc. Sci. Med.
2017, 195, 42–49. [CrossRef] [PubMed]

https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/key-statistics-graphics/#:~:text=10.2
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/key-statistics-graphics/#:~:text=10.2
https://doi.org/10.1007/s13668-020-00309-1
https://www.ncbi.nlm.nih.gov/pubmed/32240534
https://files.eric.ed.gov/fulltext/EJ1042789.pdf
https://doi.org/10.1177/1066480719893964
https://doi.org/10.3389/fpsyg.2018.02113
https://www.ncbi.nlm.nih.gov/pubmed/30455656
https://doi.org/10.1007/s11199-015-0534-5
https://doi.org/10.1016/j.jadohealth.2019.08.010
https://doi.org/10.1111/j.1750-8606.2008.00049.x
https://doi.org/10.1016/j.jad.2012.11.029
https://www.ncbi.nlm.nih.gov/pubmed/23276702
https://doi.org/10.3389/fsufs.2022.1078811
https://doi.org/10.3390/nu14071491
https://doi.org/10.1007/s10461-018-2164-8
https://doi.org/10.3390/ijerph15071424
https://www.ncbi.nlm.nih.gov/pubmed/29986420
https://doi.org/10.1093/jn/nxy203
https://www.ncbi.nlm.nih.gov/pubmed/30753638
https://doi.org/10.1542/peds.2009-0583
https://www.ncbi.nlm.nih.gov/pubmed/19786424
https://doi.org/10.3945/jn.116.243642
https://www.ncbi.nlm.nih.gov/pubmed/28250191
https://doi.org/10.1017/S1368980021000434
https://www.ncbi.nlm.nih.gov/pubmed/33517950
https://doi.org/10.1016/j.jad.2020.07.081
https://doi.org/10.1016/j.jand.2023.09.006
https://www.ncbi.nlm.nih.gov/pubmed/37717918
https://doi.org/10.3390/nu14153081
https://doi.org/10.1016/j.cdnut.2024.102136
https://doi.org/10.1016/j.pmedr.2020.101211
https://doi.org/10.3945/ajcn.114.084525
https://www.ncbi.nlm.nih.gov/pubmed/24944059
https://doi.org/10.3390/nu9030238
https://www.ncbi.nlm.nih.gov/pubmed/28273871
https://doi.org/10.1016/j.socscimed.2017.11.008
https://www.ncbi.nlm.nih.gov/pubmed/29132081


Nutrients 2024, 16, 1522 11 of 11

28. McIntyre, L.; Glanville, N.T.; Raine, K.D.; Dayle, J.B.; Anderson, B.; Battaglia, N. Do low-income lone mothers compromise their
nutrition to feed their children? CMAJ 2003, 168, 686–691. [PubMed]

29. Kirkpatrick, S.I.; McIntyre, L.; Potestio, M.L. Child hunger and long-term adverse consequences for health. Arch. Pediatr. Adolesc.
Med. 2010, 164, 754–762. [CrossRef] [PubMed]

30. Bickel, G.; Nord, M.; Price, C.; Hamilton, W.L.; Cook, J.T. Measuring Food Security in the United States: Guide to Measuring Household
Food Security; Food and Nutrition Service, US Department of Agriculture: Alexandria, VA, USA, 2000.

31. Pilkonis, P.A.; Yu, L.; Dodds, N.E.; Johnston, K.L.; Maihoefer, C.C.; Lawrence, S.M. Validation of the depression item bank from
the Patient-Reported Outcomes Measurement Information System (PROMIS) in a three-month observational study. J. Psychiatr.
Res. 2014, 56, 112–119. [CrossRef] [PubMed]

32. Pilkonis, P.A.; Choi, S.W.; Reise, S.P.; Stover, A.M.; Riley, W.T.; Cella, D.; PROMIS Cooperative Group. Item banks for measuring
emotional distress from the Patient-Reported Outcomes Measurement Information System (PROMIS®): Depression, anxiety, and
anger. Assessment 2011, 18, 263–283. [CrossRef] [PubMed]

33. Hays, R.D.; Schalet, B.D.; Spritzer, K.L.; Cella, D. Two-item PROMIS® global physical and mental health scales. J. Patient Rep.
Outcomes 2017, 1, 2. [CrossRef] [PubMed]

34. Kupst, M.J.; Butt, Z.; Stoney, C.M.; Griffith, J.W.; Salsman, J.M.; Folkman, S.; Cella, D. Assessment of stress and self-efficacy for the
NIH Toolbox for Neurological and Behavioral Function. Anxiety Stress. Coping 2015, 28, 531–544. [CrossRef]

35. Pavot, W.; Diener, E. The Satisfaction With Life Scale and the emerging construct of life satisfaction. J. Posit. Psychol. 2008, 3,
137–152. [CrossRef]

36. DeSalvo, K.B.; Fan, V.S.; McDonell, M.B.; Fihn, S.D. Predicting Mortality and Healthcare Utilization with a Single Question. Health
Serv. Res. 2005, 40, 1234–1246. [CrossRef] [PubMed]

37. Loftfield, E.; Yi, S.; Immerwahr, S.; Eisenhower, D. Construct Validity of a Single-Item, Self-Rated Question of Diet Quality. J. Nutr.
Educ. Behav. 2015, 47, 181–187. [CrossRef] [PubMed]

38. Pachana, N.A.; Smith, N.; Watson, M.; McLaughlin, D.; Dobson, A. Responsiveness of the Duke Social Support sub-scales in older
women. Age Ageing 2008, 37, 666–672. [CrossRef] [PubMed]

39. Pinard, C.; Smith, T.M.; Calloway, E.E.; Fricke, H.E.; Bertmann, F.M.; Yaroch, A.L. Auxiliary measures to assess factors related to
food insecurity: Preliminary testing and baseline characteristics of newly designed hunger-coping scales. Prev. Med. Rep. 2016, 4,
289–295. [CrossRef] [PubMed]

40. Jessiman-Perreault, G.; McIntyre, L. The household food insecurity gradient and potential reductions in adverse population
mental health outcomes in Canadian adults. SSM Popul. Health 2017, 3, 464–472. [CrossRef] [PubMed]

41. Siefert, K.; Williams, D.R.; Finlayson, T.L.; Delva, J.; Ismail, A.I. Modifiable Risk and Protective Factors for Depressive Symptoms
in Low-Income African American Mothers. Am. J. Orthopsychiatry 2007, 77, 113–123. [CrossRef] [PubMed]

42. Ajrouch, K.J.; Reisine, S.; Lim, S.; Sohn, W.; Ismail, A. Situational Stressors Among African-American Women Living in Low-
Income Urban Areas: The Role of Social Support. Women Health 2010, 50, 159–175. [CrossRef] [PubMed]

43. Weaver, L.J.; Kaiser, B.N. Syndemics theory must take local context seriously: An example of measures for poverty, mental health,
and food insecurity. Soc. Sci. Med. 2022, 295, 113304. [CrossRef] [PubMed]

44. Melchior, M.; Chastang, J.-F.; Falissard, B.; Galéra, C.; Tremblay, R.E.; Côté, S.M.; Boivin, M. Food Insecurity and Children’s
Mental Health: A Prospective Birth Cohort Study. PLoS ONE 2012, 7, e52615. [CrossRef]

45. Morales, M.E.; Berkowitz, S.A. The relationship between food insecurity, dietary patterns, and obesity. Curr. Nutr. Rep. 2016, 5,
54–60. [CrossRef]

46. Bernard, R.; Hammarlund, R.; Bouquet, M.; Ojewole, T.; Kirby, D.; Grizzaffi, J.; McMahon, P. Parent and child reports of food
insecurity and mental health: Divergent perspectives. Ochsner J. 2018, 18, 318–325. [CrossRef]

47. Danziger, S. Fighting poverty revisited: What did researchers know 40 years ago? What do we know today. Focus 2007, 25, 3–11.
48. Tarasuk, V.S.; Beaton, G.H. Women’s Dietary Intakes in the Context of Household Food Insecurity. J. Nutr. 1999, 129, 672–679.

[CrossRef]
49. Harvey, K. ‘When I go to bed hungry and sleep, I’m not hungry’: Children and parents’ experiences of food insecurity. Appetite

2016, 99, 235–244. [CrossRef] [PubMed]
50. Ovenell, M.; Da Silva, M.A.; Elgar, F.J. Shielding children from food insecurity and its association with mental health and

well-being in Canadian households. Can. J. Public Health 2022, 113, 250–259. [CrossRef]
51. The White House. White House Conference on Hunger, Nutrition, and Health Fact Sheet. Available online: https:

//www.whitehouse.gov/briefing-room/statements-releases/2022/09/28/fact-sheet-the-biden-harris-administration-announces-
more-than-8-billion-in-new-commitments-as-part-of-call-to-action-for-white-house-conference-on-hunger-nutrition-and-health/
(accessed on 15 July 2023).

52. United States Department of Agriculture. Food and Nutrition Security; United States Department of Agriculture: Washington, DC,
USA, 2023.

53. Mozaffarian, D.; Fleischhacker, S.; Andrés, J.R. Prioritizing Nutrition Security in the US. JAMA 2021, 325, 1605–1606. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.ncbi.nlm.nih.gov/pubmed/12642423
https://doi.org/10.1001/archpediatrics.2010.117
https://www.ncbi.nlm.nih.gov/pubmed/20679167
https://doi.org/10.1016/j.jpsychires.2014.05.010
https://www.ncbi.nlm.nih.gov/pubmed/24931848
https://doi.org/10.1177/1073191111411667
https://www.ncbi.nlm.nih.gov/pubmed/21697139
https://doi.org/10.1186/s41687-017-0003-8
https://www.ncbi.nlm.nih.gov/pubmed/29757325
https://doi.org/10.1080/10615806.2014.994204
https://doi.org/10.1080/17439760701756946
https://doi.org/10.1111/j.1475-6773.2005.00404.x
https://www.ncbi.nlm.nih.gov/pubmed/16033502
https://doi.org/10.1016/j.jneb.2014.09.003
https://www.ncbi.nlm.nih.gov/pubmed/25449828
https://doi.org/10.1093/ageing/afn205
https://www.ncbi.nlm.nih.gov/pubmed/18829690
https://doi.org/10.1016/j.pmedr.2016.06.021
https://www.ncbi.nlm.nih.gov/pubmed/27462530
https://doi.org/10.1016/j.ssmph.2017.05.013
https://www.ncbi.nlm.nih.gov/pubmed/29349239
https://doi.org/10.1037/0002-9432.77.1.113
https://www.ncbi.nlm.nih.gov/pubmed/17352592
https://doi.org/10.1080/03630241003705045
https://www.ncbi.nlm.nih.gov/pubmed/20437303
https://doi.org/10.1016/j.socscimed.2020.113304
https://www.ncbi.nlm.nih.gov/pubmed/32921521
https://doi.org/10.1371/journal.pone.0052615
https://doi.org/10.1007/s13668-016-0153-y
https://doi.org/10.31486/toj.18.0037
https://doi.org/10.1093/jn/129.3.672
https://doi.org/10.1016/j.appet.2016.01.004
https://www.ncbi.nlm.nih.gov/pubmed/26767615
https://doi.org/10.17269/s41997-021-00597-2
https://www.whitehouse.gov/briefing-room/statements-releases/2022/09/28/fact-sheet-the-biden-harris-administration-announces-more-than-8-billion-in-new-commitments-as-part-of-call-to-action-for-white-house-conference-on-hunger-nutrition-and-health/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/09/28/fact-sheet-the-biden-harris-administration-announces-more-than-8-billion-in-new-commitments-as-part-of-call-to-action-for-white-house-conference-on-hunger-nutrition-and-health/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/09/28/fact-sheet-the-biden-harris-administration-announces-more-than-8-billion-in-new-commitments-as-part-of-call-to-action-for-white-house-conference-on-hunger-nutrition-and-health/
https://doi.org/10.1001/jama.2021.1915

	Introduction 
	Methods 
	Participants 
	Measures 
	Analysis 

	Results 
	Respondent Characteristics 
	Effect of Food Security Group on Outcomes of Interest 
	Differences in Effect of Food Security Group on Outcomes by Race 

	Discussion 
	Conclusions 
	References

