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Abstract: Food insecurity is an economic and social condition that involves individuals having limited or 
uncertain access to healthy food. Despite the well-intentioned efforts of both governmental and not-for-profit 
organizations in addressing food insecurity, well over one-in-ten households in the U.S., the wealthiest nation 
in the world, experience food insecurity every year. This literature review covered several government 
programs and research interventions designed to address food insecurity. Results from the review highlight 
how the Supplemental Nutrition Assistance Program (SNAP), The Emergency Food Assistance Program 
(TEFAP), and not-for profit food banks have demonstrated success in improving food insecurity. However, the 
prevalence of food insecurity among U.S. households has fluctuated without any sustained decreases that 
achieve a food insecurity rate that remains below 10 percent of the population. Food waste, which refers to 
food that is edible yet discarded at the retail or consumption phases, is rampant in the U.S., as approximately 
30 percent (66.5 million tons) of edible food is wasted after leaving the farm every year. Food waste prevention 
efforts that involve rescuing edible, nutritious food and redistributing it to individuals who are food insecure 
can promote both environmental- and public health through simultaneous reductions in food waste and food 
insecurity. 
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1. Introduction 

Food insecurity is an economic and social condition that involves individuals having limited or 
uncertain access to healthy food [1].According to the United States Department of Agriculture 
(USDA), there are four ranges of food security, including high food security, marginal food security, 
low food security, and very low food security[1]. Individuals and households experiencing high food 
security or marginal food security are considered to be food secure, while those experiencing low 
food security or very low food security are identified as food insecure [1]. 

The Economic Research Service (ERS) of the USDA began the process of identifying and 
measuring food security in the 1990′s as a part of the U.S. Food Security Measurement Project [2]. 
This project was a product of the National Nutrition Monitoring and Related Research Act of 1990 
(NNMRR) [3], which was passed by the 101st Congress of the United States to carry out three 
objectives: 1) create a National Nutrition Monitoring Advisory Council, 2) establish the National 
Nutrition Monitoring and Related Research Program, and 3) publish dietary guidelines for the U.S. 
general public that provide information and instruction concerning healthy foods and eating 
behaviors. The Ten-Year Comprehensive Plan that resulted from the NNMRR included a 
recommendation to develop “a standardized mechanism and instrument(s) for defining and 
obtaining data on the prevalence of ‘food insecurity’ or ‘food insufficiency’ in the United States” [3]. 
After performing cognitive assessments and field tests of a conceptualized food security 
questionnaire, the U.S. Census Bureau then proceeded to administer the questionnaire as a 
supplement to the Current Population Survey of 1995 [4]. A few years later in 1998, the ERS assumed 
responsibility for administering the Census Bureau’s food security survey and subsequently 
coordinating both the data analyses and reporting of study results for USDA research on food 
security and food security measurement [5]. 
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Since food security first started being measured among U.S. households in 1995, the prevalence 
of food insecurity in the U.S. was lowest in 1999 [6] at 9.7 percent of households and highest in 2011 
[7] at 14.9 percent of households [8]. During the Great Recession, the largest ever single-year increase 
in household food insecurity prevalence was observed in the U.S., as the incidence of food insecurity 
swelled from 11.1 percent of households in 2007 [9] to 14.6 percent of households in 2008 [8,10]. After 
peaking in 2011, the prevalence of household food insecurity in the U.S. has declined during the past 
nine years for which data are available [8]. In 2022, 12.8 percent of U.S. households (17 million) were 
food insecure [11]. Of these households, 5.1 percent (6.8 million) experienced very low food security 
and endured an involuntary decrease in both the quality and quantity of food intake [11].  

Food insecurity is associated with a host of unhealthy behaviors and poor physical health 
outcomes. Given that food insecurity disrupts eating patterns, diet-related problems that are 
correlated with food insecurity can consist of nutritional deficiencies [12] and metabolic syndrome 
[13]. Food insecurity increased the odds of behaviors that are detrimental to physical health, which 
include disordered eating behaviors [14], physical inactivity [15], smoking cigarettes [16], risky sex 
[17], and alcohol and drug abuse [16–18]. Physical ailments related to food insecurity can also involve 
poor sleep quality [19], cognitive impairment [20], obesity [21], high blood pressure [22], and 
inflammation [23]. Individuals experiencing food insecurity are also at an increased risk of 
developing various chronic diseases including type-2 diabetes [24], cardiovascular disease [25], and 
cancer [26]. 

1.1. A Detriment to Health and Wealth 

The health risks associated with food insecurity are multifaceted in posing hazards that expand 
beyond the physiological realm. Individuals experiencing food insecurity are also at a greater risk of 
numerous mental health problems [27]. Food insecurity increases the likelihood of individuals 
experiencing high stress levels [28], anxiety [29], depression [30], and suicidal behaviors [27]. Related 
markers of poor mental health that are linked to food insecurity involve poor coping skills [31], social 
isolation [28], stigma [32], hopelessness [33], and addiction [34]. Potentially unpreventable risk factors 
of poor mental health related to food insecurity include adverse childhood experiences [35], 
generational poverty [36], abuse (i.e., physical, psychological, sexual) [37,38], interpersonal violence 
[39], trauma [40], and the death of a loved one [41]. Certain preventable risk factors of poor mental 
health that are associated with food insecurity involve physical inactivity [15], disordered eating 
behaviors [14], and poor sleep quality [19]. 

Adverse effects that food insecurity experiences impose on people can span far beyond the 
health spectrum. Myriad social factors contribute to or may be an outcome of the problem of food 
insecurity in the U.S. Socioeconomic factors that predict food insecurity involve various forms of 
financial hardship including unemployment [42], earning a low-income, competing expenses [43], 
high food prices [42], and inflation [42]. Environmental factors that are associated with food 
insecurity involve the presence of food deserts [44], neighborhood safety and walkability [45], 
housing instability,[46] and houselessness.[47] Sociocultural factors related to food insecurity include 
food procurement and preparation skill deficiencies [48], a lack of information about how to obtain 
affordable food [49–52], food waste practices [53], low financial literacy [54], unreliable transportation 
[55], and low social support among family and friends [56]. Moreover, sociopolitical factors 
contributing to food insecurity include an insufficient breadth of food service programs [57] and other 
government policy shortcomings [58]. Overall, the aforementioned consequences of food insecurity 
concerning outcomes relating to physical health, mental health, and social wellbeing present 
vulnerable individuals with an array of additional burdens that exacerbate the cooccurring problems 
contributing to their food insecurity. 

1.2. Disparate Impacts 

Not all people in the U.S. experience food insecurity the same way, as these experiences vary 
across people groups [59]. Stark age [59], gender [60], income [59], and racial and ethnic [61] 
disparities exist regarding the prevalence and severity of food insecurity. Working-age middle adults 
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(ages 35–64) encounter higher rates of food insecurity compared to young adults (ages 18–34) and 
older adults (ages 65+) [59]. Females have a greater risk of experiencing food insecurity, as it is more 
common for females to be single parents [62] and they typically earn a lower income than men [63]. 
Income disparities are arguably the most pronounced since food insecurity experiences are often 
resultant of financial hardship which places individuals and households classified as low-income or 
below the poverty line among those most likely to be food insecure [64]. Racial and ethnic disparities 
also exist, as there has historically been a higher prevalence of food insecurity among individuals 
who are Black, Indigenous, and People of Color compared to their White counterparts [65]. Other 
disparities that persist concerning food insecurity in the U.S. include college students being at a 
greater risk than non-college students [66], immigrants being at a greater risk than non-immigrants 
[65], and individuals who are houseless being at a greater risk than individuals with a home [47]. 
Given the many population-based disparities as it relates to food insecurity, there is an obvious lack 
of health equity as it relates to food insecurity and chronic disease across the various people groups 
within the U.S. [67]. 

1.3. The State of Food Assistance 

Current government, non-profit, and grassroots programs in the U.S. that are aiming to promote 
food security operate with the purpose of reaching individuals experiencing food insecurity to 
provide them with necessary food assistance. A few relevant programs that have been designed and 
implemented to promote food security among adults with or without children include the 
Supplemental Nutrition Assistance Program (SNAP); the Special Supplemental Nutrition Program 
for Women, Infants, and Children (WIC); The Emergency Food Assistance Program (TEFAP); food 
banks; and community gardens. SNAP, previously referred to as the Food Stamp Program, is a U.S. 
federal government program managed by the Food and Nutrition Service of the USDA that provides 
individuals and families with income-based food assistance [68].  

People enrolled in SNAP receive monthly financial benefits through an electronic benefits 
transfer (EBT) card, which allows them to purchase select food and drink items from participating 
businesses [69]. SNAP recipients are permitted to purchase fruits, vegetables, meat, dairy products, 
breads, cereals, snacks, and even seeds and plants for to be cultivated for food production [70]. 
Obtaining regular access to SNAP benefits can yield meaningful food security improvements among 
vulnerable individuals by providing them with consistent access to a sufficient quantity and quality 
of food [71]. 

Being eligible to receive SNAP benefits requires that a household’s gross income be less than 130 
percent of the federal poverty threshold for the household size with net income being less than 100 
percent of the poverty threshold [72]. Work requirements to qualify for SNAP benefits expect people 
aged 16 to 59 to work at least 30 hours a week with exceptions for students, caregivers, people living 
with disability, and people in drug rehabilitation [72]. Adults aged 18 to 49 who are not pregnant and 
do not have dependents under the age of 18 living in the household are required to work at least 80 
hours per month [72]. Although, state governments may waive work requirements in high 
unemployment areas to increase access for individuals who need food assistance the most. 
Individuals who are ineligible for SNAP benefits but otherwise may need food assistance include 
full-time college students and undocumented immigrants, while non-citizen adults must have lived 
in the U.S. for at least five years or be receiving disability-related assistance [73].  

A recent research report published during the COVID-19 pandemic highlighted an increased 
rate of food insecurity accompanied by stagnant SNAP participation among low-income U.S. 
households [74]. Authors of this report also admonished food assistance program representatives to 
facilitate SNAP participation among the most vulnerable populations [74]. Given the promising 
potential that SNAP benefits hold for promoting food security among vulnerable people, it is 
imperative that individuals who are food insecure and eligible for SNAP be identified and informed 
about their opportunity to obtain steady access to a sufficient amount of healthy food.  

TEFAP is another program that provides critical support for people who are experiencing food 
insecurity [75]. Similar to SNAP, TEFAP is also a federal USDA program administered by the Food 
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and Nutrition Service that provides emergency food assistance to promote food security and improve 
the diet of individuals and families who are suffering financial hardship. TEFAP is organized to have 
the federal government purchase food and then allocate it to state, tribal, and local entities based on 
the amount of people who are unemployed and the number of people living under the poverty level 
[76]. The food assistance provided by the U.S. government is then apportioned to partnering agencies 
(i.e., food bank networks, community action groups), which then distribute the food to smaller local 
entities (i.e., food pantries, soup kitchens, non-profit organizations) that are located within or near 
low-income communities with high rates of food insecurity. Local agencies then engage in food 
security promotion efforts by providing critical food assistance to individuals and families 
experiencing food insecurity. TEFAP is essential for most food assistance entities to help people 
experiencing food insecurity, which is why the USDA committed up to $1 billion in 2021 for 
purchasing food and bolstering food bank infrastructure to prevent food insecurity in low-income 
communities [77]. 

Food banks serve a critical purpose in facilitating the distribution of free food to individuals 
experiencing food insecurity who otherwise could not afford to purchase enough food to feed 
themselves or their families [78]. The world’s first ever food bank to be established was St. Mary’s 
Food Bank of Phoenix, Arizona [79]. St. Mary’s Food Bank was established by John van Hengel in 
1977 through a $3,000 loan provided by St. Mary’s Basilica of Phoenix in response to a first-person 
testimony from a mother of 10 children who regularly visited the St. Vincent de Paul soup kitchen 
and reported that she had been depending on food from grocery store dumpsters to feed her children 
[79,80]. The concept of food banking was an instant success, as St. Mary’s Food Bank distributed 
275,000 pounds of food in its initial year [81]. This number has since been multiplied 401 times over, 
as St. Mary’s Food Bank distributed 110,427,114 pounds of food in 2021 [82].  

As the number of food banks in the U.S. increased, van Hengel established a national 
organization to create a network of food banks in 1979, which was originally named Second Harvest 
and is now known as Feeding America [81]. As of 2022, Feeding America maintains a network of 
over 200 food banks that regularly distribute food to over 60,000 food pantries and meal programs 
across the U.S. [83]. Food banks affiliated with Feeding America operate by using a warehouse model 
to collect and store donated food that is then distributed to intermediaries like food pantries, soup 
kitchens, and other non-profit organizations on the front line in low-income communities [84]. With 
the valuable financial support of TEFAP along with regular food donations made by food producers 
and retailers, and community members, food pantries have potential to play a big role in preventing 
food insecurity among the most vulnerable individuals and households. 

Barriers to accessing food assistance can be categorized as either predisposing access barriers 
(e.g., skills, information) or enabling access barriers (e.g., finances, transportation) [85]. Predisposing 
access barriers consist of personal characteristics (i.e., age, knowledge, values), while enabling access 
barriers pertain to financial income, resources, and policies [85]. Interventions that target the removal 
of food access barriers are essential for promoting food security across vulnerable populations. 

2. A Review of Food Insecurity Interventions 

An assortment of longitudinal food insecurity studies have either used observational methods 
to examine the impact of existing food assistance resources on food insecurity or intervention 
methods to test novel approaches for promoting food security. A meta-analysis of 39 studies (n = 
170,605) that examined the effect of interventions to address food insecurity yielded results detailing 
how interventions offering food assistance (OR = 0.53; 95% CI = 0.33, 0.67) and interventions offering 
monetary assistance (OR = 0.64; 95% CI = 0.49, 0.84) both reduced the odds of food insecurity [86]. 
Researchers in a separate study simulated an intervention by using longitudinal data from the CPS 
to identify whether a combined cash and food benefits program could reduce food insecurity among 
a national sample of U.S. adults (n = 28,194), and determined that allocating an additional $1,000 to 
each participant in the sample would have attenuated the risk of food insecurity (β = -0.011; p < 0.05) 
[87].  
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Individuals experiencing food insecurity in the U.S. often qualify for much needed food 
assistance benefits, like SNAP. Results from a longitudinal study among parents of children who 
were medical clinic patients in the midwestern U.S. (n = 116) qualitatively describe how one-time 
communication is likely not a sufficient approach to bolster SNAP enrollment among households 
experiencing food insecurity, as few parents who were food insecure reported registering for SNAP 
after being asked by a clinician if they would like to receive assistance enrolling for SNAP [88]. 
Conflicting qualitative evidence from a similar but separate study conducted in a medical setting 
found that referring patients who are food insecure to food assistance resources could boost SNAP 
enrollment [89]. 

Longitudinal research among a national sample of U.S. households (n = 65,269) determined that 
SNAP participation reduced household food insecurity over time (β = -0.582; p < 0.01) [90]. These 
findings support additional evidence from a seminal study among a national sample of U.S. adults 
(n = 2,179) that examined the effect of the food stamp program on food security, and concluded that 
food stamp program participation could help alleviate food insecurity (β = -3.604; p < 0.01) [91]. 
Intervention research among female head-of-households in the midwestern U.S. (n = 219) sought to 
identify the effect of a food stamp nutrition education program on household food security, which 
yielded estimates indicating that a greater proportion of the experimental group was food secure 
(94%) than the control group (84.7%) and a lesser proportion of the experimental group was food 
insecure (6%) compared to the control group (15.3%) at the end of the intervention (p = 0.03) [92].  

Longitudinal research among adults who were enrolled in SNAP (n = 1,030) at some point 
during 2001–2009 found that individuals who remained enrolled in SNAP had lower odds (OR = 0.34; 
p < 0.001) of experiencing very low food security in comparison to those who unenrolled from SNAP 
during the study [93]. A separate longitudinal study among SNAP recipients (n = 3,375) examined 
how enrolling in SNAP impacted food security status over time, and determined that the prevalence 
of household food insecurity had been reduced to 53.9 percent at six-months after SNAP enrollment 
from 65 percent when those same households had just enrolled in SNAP (D = -11.1, SE = 0.9; p < 0.01) 
[94]. Another longitudinal study among a national sample of U.S. adults (n = 470) during the COVID-
19 pandemic produced outcomes which suggested that SNAP enrollment among food insecure 
households was greater during the pandemic (67%) than before the pandemic (62.5%) (p < 0.01) [95].  

A separate research intervention among adults in the southwestern U.S. (n = 54) matched 
participants dollar-for-dollar up to $10 in SNAP dollars spent to purchase fruits and vegetables at 
farmers’ markets, which found that the intervention reduced the study group’s average food 
insecurity scores (Baseline = 3, Follow-Up = 2.3; p < 0.05) [96]. While a follow-up study among adults 
in the southwestern U.S. (n = 138) sought to build upon these findings by implementing the same 
intervention that matched up to $10 in SNAP dollars spent at farmers’ markets to purchase fruits and 
vegetables [97]. Results from this second study suggested that the intervention lowered the 
prevalence of low food security (Baseline = 36%, Follow-Up = 33%) and very low food security 
(Baseline = 34%, Follow-Up = 22%) while increasing high and marginal food security (Baseline = 30%, 
Follow-Up = 45%) (p = 0.001) [97]. 

A longitudinal study that tracked adults who were obtaining food from traditional (i.e., food 
banks) or alternative (i.e., community gardens) resources over nine months (n = 450) yielded results 
which suggested that utilizing food pantries lowered the odds of severe food insecurity (OR = 0.22; 
95% CI = 0.10, 0.44) [98]. Food pantry-based interventions have been found to improve food security 
along with outcomes related to dietary behaviors and health [99,100]. A food insecurity intervention 
conducted among food pantries examined the extent to which food security could be improved by 
allowing food pantry clients (n = 233) to choose their own food rather than having it prepackaged for 
them [101]. Findings from this intervention study suggested greater improvements were observed in 
the intervention group for both food security score (Intervention = +1.64, Control = +0.65; p = 0.01) 
and fruit and vegetable servings (Intervention = +1.90, Control = -1.40; p < 0.01) when compared with 
the control group [101]. 

Further findings from the same intervention in a different study indicated that participants in 
the intervention group had lower odds of experiencing very low food security (OR = 0.42; 95% CI = 
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0.24, 0.72) in comparison to the control group [102]. A separate research intervention that tested 
whether cooking classes could improve the food security status of food pantry clients (n = 63) found 
that intervention group participants had lower food insecurity schools at the six-month post-
intervention follow-up (M = 2.07, SD = 2.9) than at baseline (M = 3.2, SD = 36) (p < 0.01) [103]. Another 
intervention study among food pantry clients (n = 462) used diabetes-appropriate food boxes and text 
message-based health education to promote food security, and determined that the intervention 
reduced the prevalence of food insecurity from 68.8 percent at baseline to 62.5 percent after six 
months (χ2 = 72.6; p < 0.001) [104]. Food insecurity intervention research among military veterans (n 
= 125) used targeted communication of food pantry services at veteran service organizations in an 
effort to promote food security among veterans [105]. Outcomes derived from this study suggested 
that the intervention improved the odds of both adult (OR = 1.10, SE = 0.04; p = 0.01) and household 
(OR = 1.10, SE = 0.04, p = 0.009) food security from baseline to post-intervention follow-up [105]. Food 
insecurity interventions expand beyond food pantries by evaluating the impact of government 
assistance on food security.  

A randomized controlled trial conducted among adults in the midwestern U.S. (n = 575) used an 
educational program intervention to inform participants about identifying healthy foods and cooking 
healthy meals [106]. Outcomes from this study indicated that greater improvements occurred in the 
intervention group for both adult (D = 0.9, SE = 0.3; p < 0.01) and household (D = 1.2, SE = 0.4; p < 0.01) 
food security when compared with the no-treatment control group [106]. A randomized controlled 
trial conducted among households in the southern U.S. (n = 2,202) investigated whether 
supplementing pre-existing SNAP benefits based on income and distance to grocery store would 
improve the food insecurity of adults and children in the household [107]. Findings from this 
intervention suggested that the SNAP supplement did not change the prevalence of food insecurity 
among adults (treatment = 53.9%, control = 53%; p = 0.65) or children (treatment = 37.1%, control = 
35.2%; p = 0.81) [107].  

Longitudinal research examining the impact of Medicaid expansion on household food security 
in a national sample of U.S. counties (n = 722) discovered that expanded Medicaid eligibility yielded 
county-wide reductions in household food insecurity (β = -0.06; p = 0.01) [108]. Further results from 
another longitudinal study which evaluated the effect of Medicaid expansion on the food security 
status of low-income U.S. adults (n = 41,053) highlight how expanding Medicaid eligibility reduced 
the prevalence of very low food security (PR = -2.23; 95% CI = -2.25, -2.21) [109]. Separate longitudinal 
research among low-income adults in the midwestern U.S. (n = 443) investigated the impact of 
periodic payment allocation derived from an earned income tax credit, and found that participants 
receiving the periodic cash payment intervention experienced decreased food insecurity over time (β 
= -2.21; p = 0.004) [110].  

Another longitudinal study among older adults in the southern U.S. (n = 717) evaluated the 
extent to which changes in food security status occurred as a result of the Older Americans Act 
Nutrition Program (OAANP), which is a government program distributing home-delivered meals 
and meals to be served in group settings (i.e., senior centers, faith-based organizations) [111]. 
Findings from this study emphasize how the odds of achieving food security were greater in nutrition 
program participants (OR = 1.65; 95% CI = 1.10, 2.48) when compared with those who were on the 
program waitlist [111]. A similar longitudinal study among older adults in the northeastern U.S. (n = 
101) tracked how the home-delivered meals aspect of the OAANP impacted food security status over 
time, which yielded results indicating that food insecurity was reduced from baseline to six-months 
(D = -0.102; p < 0.01) and baseline to 12-months (D = -0.154; p < 0.01) [112]. 

Case-control research involving a natural quasi-experiment among households in the 
northeastern U.S. (n = 831) focused on the impacts of a new supermarket in a low-income food desert, 
which detected reductions in food insecurity among households in the neighborhood with the new 
supermarket in comparison to those from a separate low-income neighborhood that was also located 
in a food desert (D = -11.8; p < 0.01) [113]. Separate research used a mobile grocery truck to target 
nutritional outcomes Native American households in the southwestern U.S. (n= 101), and found that 
the intervention had no effect on household food insecurity prevalence from baseline (57%) to follow-
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up (43%) (p = 0.29) [114]. A cluster randomized controlled trial among households with children in 
the southern U.S. (n = 2,859) sought to identify whether home delivery of a monthly food box 
containing healthy food could improve food security over the span of 12 months [115]. Results 
derived from this research suggested that the prevalence of adult (D = -2.8; p = 0.002) and household 
(D = 2.4; p = 0.003) food insecurity at 12-months was lower among participants in the intervention 
group than to those in the control group [115]. 

Another cluster randomized controlled trial among parent-child dyads in the southern U.S. (n = 
371) tested the extent to which an educational nutrition program impacted household food insecurity 
[116]. Results indicated larger decreases in the proportion of food insecure participants within the 
intervention group at the immediate post-intervention (D = -0.32, SE = -0.07; p = 0.002) and two-year 
post intervention (D = -0.49, SE = -0.22; p < 0.001) in comparison to those in an active control group 
that received a different educational program intervention [116]. An intervention study among 
parents of young children in the northeastern U.S. (n = 372) examined whether trauma-informed 
programming could promote household food security through lessons provided to participants that 
focused on emotional management, financial skills, and social and family dynamics [117]. Findings 
from this study indicated that participants with full participation in the trauma-informed program 
had lower odds of household food insecurity (OR = 0.45; 95% CI = 0.22, 0.90) in comparison to those 
with little-to-no participation [117]. A community-based participatory research project among 
Hispanic farmworker families in the western U.S. (n = 131) implemented a community gardening 
intervention involving the provision of seeds for planting and educational sessions on cultivating 
fruits and vegetables, which resulted in a reduced prevalence of food insecurity among participating 
families (Baseline = 15.6%, Follow-Up = 3.1%; p = 0.006) [118]. 

A research intervention among families residing in motel-shelters (n = 33) tested whether 
rescuing surplus food from colleges could promote household food security, and found a non-
significant difference in changes of food security scores existed between the intervention group that 
received meals and the control group that did not receive meals (D = 2.2; p = 0.63) [119]. A study 
examining the impact of a federal food-box delivery program on the food security status of low-
income older adults in the northeastern U.S. (n = 93) determined that the program reduced the 
prevalence of food insecurity among participants receiving the intervention at senior housing 
(Baseline = 84.4%, Follow-Up = 48.9%; p < 0.001), while the food security status of those who had to 
retrieve the food boxes from local food pantries was unchanged (Baseline = 85.1%, Follow-Up = 78.8%; 
p = 0.37) [120]. Intervention research among older adults in the southeastern U.S. (n = 51) examined 
whether a program that provided three home-delivered meals per week promoted food security, and 
discovered that the intervention improved the food security status of participants over the span of 
two months (Baseline = 59.7%, Follow-Up = 78.4%; p < 0.001) [121].  

An intervention study among adults with diabetes in the northeastern U.S. (n = 44) tested 
whether providing home delivery of 10 meals per week could improve outcomes for both healthy 
eating and food security [122]. Outcomes from this study highlighted a lower prevalence of food 
insecurity among intervention group participants (42%) than those who were in the control group 
(62%) (p = 0.047) [122]. A research intervention among medical clinic patients in the southern U.S. 
who had at least one chronic disease (n = 43) evaluated whether providing a monthly food box, one 
nutrition education booklet, and five meal recipes could improve food security [123]. Results from 
this research indicated that no significant changes in food security occurred during the intervention 
[123]. Additionally, another research intervention among medical clinic patients in the southern U.S. 
(n = 172) tested the extent to which food insecurity could be alleviated through a food prescription 
program involving the distribution of nutrition education materials along with 30 pounds of fresh 
produce and nonperishable food items every two weeks for up to 12 food pantry visits [124]. Findings 
from this study suggested that the program drastically reduced the prevalence of food insecurity 
among participants from 100 percent at baseline to 5.9 percent immediately following the nine-month 
intervention (p < 0.01) [124]. 
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Synopsis 

Despite the abundance of governmental and non-governmental approaches being taken to 
promote food security, millions of American households experience food insecurity every year. The 
compiled research evidence from this literature review indicates how most research interventions 
yield favorable outcomes, yet the collective magnitude of these interventions’ impact still falls short 
in eliminating hunger in the world’s wealthiest country. Therefore, an urgent need remains for the 
creation and testing of innovative, far-reaching approaches to preventing food insecurity. Most 
importantly, it is necessary that these approaches be scalable and capable of widespread impacts in 
the U.S. with potential for international replication.  

3. Future Directions 

While widespread food insecurity persists in the U.S., approximately 30 percent (66.5 million 
tons) of edible food is wasted after leaving the farm every year [125]. A combined snapshot of this 
seemingly paradoxical food insecurity and food waste problem is underscored in a report by the 
Food and Agriculture Organization of the United Nations that estimates 900 million people 
worldwide are undernourished and food insecure despite roughly 1.3 billion tons of food going to 
waste annually [126]. Addressing the problem of food waste would not only alleviate food insecurity 
[53], but it would drastically reduce greenhouse gas emissions that are both harmful to our 
environment and contribute to climate change [127,128]. Recent estimates suggest that 15 percent of 
municipal solid waste in the U.S. consists of food waste [129], and food waste in landfills produces 
methane, a greenhouse gas with 28 times the global warming potential of cardon dioxide [130]. It is 
therefore posited that each U.S. resident wastes enough food each year to produce 315 pounds of 
carbon dioxide equivalent, which amounts to 28 percent of all landfill greenhouse gas emissions [131]. 
Further evidence indicates that more than 25 percent of agricultural fresh water and 4 percent of oil 
in the U.S. is used to cultivate food that is eventually wasted [132]. Outside of the partnerships that 
various food banks establish with grocery stores in their communities for food rescue operations 
[134], there have been no known evidence-based research interventions that have aimed to reduce 
food waste with a primary intention of getting rescued food into the hands of individuals who are 
food insecure. Given the continual squandering of natural resources resulting from food waste and 
the consequential negative environmental impacts, it is urgent that feasible approaches to prevent 
consumer food waste and promote food security are identified and evaluated for broader 
implementation. Unrelatedly, other innovative approaches to promoting food security that require 
further support include the novel ‘food is medicine’ field of nutrition security research, which 
includes produce prescription programs and medically tailored meals that are imperative for 
addressing public health problems (e.g., overweight/obesity, type 2 diabetes, heart disease) related 
to, and exacerbated by, food insecurity [133].  

4. Conclusions 

Eliminating barriers to food access is essential for mitigating the problem of food insecurity. It 
is critical that a greater priority be placed on eliminating food insecurity with approaches that involve 
reducing food waste through effective food rescue and redistribution programs. Food security 
promotion enhances public health through the prevention of chronic diseases that result from poor 
diet, nutritional deficiencies, and hunger. Rescuing edible, nutritious food and distributing it to 
individuals who are food insecure can promote both environmental- and public health through 
simultaneous reductions in food waste and food insecurity.  

Supplementary Materials: N/A. 

Author Contributions: All Work, M.R. 

Funding: This research received no external funding. 

Acknowledgments: N/A. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2024                   doi:10.20944/preprints202403.0976.v1



 9 

 

Conflicts of Interest: The author declares no conflict of interest. 

References 

1. Coleman-Jensen A, Rabbitt MP, Hashad RM, Hales L, Gregory CA. Definitions of Food Security: Ranges of 
Food Security and Food Insecurity. United States Department of Agriculture, Economic Research Service. 
2022;https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-of-
food-security.aspx 

2. Bickel GW, Hamilton WL. Household food security in the United States in 1995. Technical report of the Food 
Security Measurement Project. 1997. 

3. 101st United States Congress. National Nutrition Monitoring and Related Research Act of 1990. HR 1608. 
1990;(101-445) 

4. US Bureau of the Census. Population profile of the United States. US Government Printing Office 
Washington, DC; 1995. 

5. Coleman-Jensen A, Rabbitt MP, Hashad RM, Hales L, Gregory CA. Food Security in the United States: 
History & Background. United States Department of Agriculture, Economic Research Service. 
2022;https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/history-
background/ 

6. Andrews M, Nord M, Bickel G, Carlson S. Household food security in the United States, 1999. United States 
Department of Agriculture, Economic Research Service. 2000;(8) 

7. Coleman-Jensen A, Nord M, Andrews M, Carlson S. Household Food Security in the United States in 2011. 
United States Department of Agriculture, Economic Research Service. 2012;(141) 

8. Coleman-Jensen A, Hales L. Food Security in the United States: Trends in U.S. food security. Economic 
Research Report - United States Department of Agriculture, Economic Research Service. 
2022;https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/interactive-
charts-and-highlights/#trends 

9. Nord M, Andrews M, Carlson S. Household food security in the United States, 2007. United States 
Department of Agriculture, Economic Research Service. 2008;(66) 

10. Nord M, Andrews M, Carlson S. Household food security in the United States, 2008. United States 
Department of Agriculture, Economic Research Service. 2009;(83) 

11. Rabbit MP, Hales LJ, Burke MP, Coleman-Jensen A. Household food security in the United States in 2022. 
US Department of Agriculture, Economic Research Service. 
2023;https://www.ers.usda.gov/webdocs/publications/107703/err-325.pdf?v=5569.8 

12. Bhattacharya J, Currie J, Haider S. Poverty, food insecurity, and nutritional outcomes in children and 
adults. Journal of health economics. 2004;23(4):839-862.  

13. Parker ED, Widome R, Nettleton JA, Pereira MA. Food security and metabolic syndrome in US adults and 
adolescents: findings from the National Health and Nutrition Examination Survey, 1999–2006. Annals of 
epidemiology. 2010;20(5):364-370.  

14. Royer MF, Ojinnaka CO, Bruening M. Food insecurity is related to disordered eating behaviors among 
college students. Journal of Nutrition Education and Behavior. 2021;53(11):951-956.  

15. To QG, Frongillo EA, Gallegos D, Moore JB. Household food insecurity is associated with less physical 
activity among children and adults in the US population. The Journal of nutrition. 2014;144(11):1797-1802.  

16. Bergmans RS, Coughlin L, Wilson T, Malecki K. Cross-sectional associations of food insecurity with 
smoking cigarettes and heavy alcohol use in a population-based sample of adults. Drug and alcohol 
dependence. 2019;205:107646.  

17. Nagata JM, Palar K, Gooding HC, et al. Food insecurity, sexual risk, and substance use in young adults. 
Journal of Adolescent Health. 2021;68(1):169-177.  

18. Strike C, Rudzinski K, Patterson J, Millson M. Frequent food insecurity among injection drug users: 
correlates and concerns. BMC Public Health. 2012;12(1):1-9.  

19. Ding M, Keiley MK, Garza KB, Duffy PA, Zizza CA. Food insecurity is associated with poor sleep outcomes 
among US adults. The Journal of nutrition. 2015;145(3):615-621.  

20. Portela-Parra ET, Leung CW. Food insecurity is associated with lower cognitive functioning in a national 
sample of older adults. The Journal of nutrition. 2019;149(10):1812-1817.  

21. Pan L, Sherry B, Njai R, Blanck HM. Food insecurity is associated with obesity among US adults in 12 states. 
Journal of the Academy of Nutrition and Dietetics. 2012;112(9):1403-1409.  

22. Weigel MM, Armijos RX. Food insecurity, Cardiometabolic health, and health care in US-Mexico border 
immigrant adults: An exploratory study. Journal of Immigrant and Minority Health. 2019;21(5):1085-1094.  

23. Gowda C, Hadley C, Aiello AE. The association between food insecurity and inflammation in the US adult 
population. American journal of public health. 2012;102(8):1579-1586.  

24. Strings S, Ranchod YK, Laraia B, Nuru-Jeter A. Race and sex differences in the association between food 
insecurity and type 2 diabetes. Ethnicity & disease. 2016;26(3):427.  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2024                   doi:10.20944/preprints202403.0976.v1



 10 

 

25. Sun Y, Liu B, Rong S, et al. Food insecurity is associated with cardiovascular and all-cause mortality among 
adults in the United States. Journal of the American Heart Association. 2020;9(19):e014629.  

26. Gany F, Lee T, Ramirez J, et al. Do our patients have enough to eat? Food insecurity among urban low-
income cancer patients. Journal of health care for the poor and underserved. 2014;25(3):1153.  

27. Pryor L, Lioret S, Van Der Waerden J, Fombonne É, Falissard B, Melchior M. Food insecurity and mental 
health problems among a community sample of young adults. Social psychiatry and psychiatric epidemiology. 
2016;51(8):1073-1081.  

28. Martin MS, Maddocks E, Chen Y, Gilman SE, Colman I. Food insecurity and mental illness: 
disproportionate impacts in the context of perceived stress and social isolation. Public health. 2016;132:86-
91.  

29. Wolfson JA, Garcia T, Leung CW. Food insecurity is associated with depression, anxiety, and stress: 
evidence from the early days of the COVID-19 pandemic in the United States. Health equity. 2021;5(1):64-
71.  

30. Leung CW, Epel ES, Willett WC, Rimm EB, Laraia BA. Household food insecurity is positively associated 
with depression among low-income supplemental nutrition assistance program participants and income-
eligible nonparticipants. The Journal of nutrition. 2015;145(3):622-627.  

31. Kiehne E, Mendoza NS. Migrant and seasonal farmworker food insecurity: prevalence, impact, risk factors, 
and coping strategies. Social work in public health. 2015;30(5):397-409.  

32. Purdam K, Garratt EA, Esmail A. Hungry? Food insecurity, social stigma and embarrassment in the UK. 
Sociology. 2016;50(6):1072-1088.  

33. Martinez SM, Frongillo EA, Leung C, Ritchie L. No food for thought: Food insecurity is related to poor 
mental health and lower academic performance among students in California’s public university system. 
Journal of health psychology. 2020;25(12):1930-1939.  

34. Himmelgreen DA, Pérez-Escamilla R, Segura-Millán S, Romero-Daza N, Tanasescu M, Singer M. A 
comparison of the nutritional status and food security of drug-using and non-drug-using Hispanic women 
in Hartford, Connecticut. American Journal of Physical Anthropology: The Official Publication of the American 
Association of Physical Anthropologists. 1998;107(3):351-361.  

35. Testa A, Jackson DB. Adverse childhood experiences and food insecurity in adulthood: Evidence from the 
national longitudinal study of adolescent to adult health. Journal of Adolescent Health. 2020;67(2):218-224.  

36. Chilton M, Chyatte M, Breaux J. The negative effects of poverty & food insecurity on child development. 
Indian Journal of Medical Research. 2007;126(4):262.  

37. Chilton M, Knowles M, Rabinowich J, Arnold KT. The relationship between childhood adversity and food 
insecurity:‘It’s like a bird nesting in your head’. Public health nutrition. 2015;18(14):2643-2653.  

38. Chilton M, Knowles M, Bloom SL. The intergenerational circumstances of household food insecurity and 
adversity. Journal of hunger & environmental nutrition. 2017;12(2):269-297.  

39. Chilton M, Booth S. Hunger of the body and hunger of the mind: African American women’s perceptions 
of food insecurity, health and violence. Journal of nutrition education and behavior. 2007;39(3):116-125.  

40. Becker CB, Middlemass K, Johnson C, Taylor B, Gomez F, Sutherland A. Traumatic event exposure 
associated with increased food insecurity and eating disorder pathology. Public health nutrition. 
2018;21(16):3058-3066.  

41. Ford JD, Beaumier M. Feeding the family during times of stress: experience and determinants of food 
insecurity in an Inuit community. The Geographical Journal. 2011;177(1):44-61.  

42. Nord M, Coleman-Jensen A, Gregory CA. Prevalence of US food insecurity is related to changes in 
unemployment, inflation, and the price of food. 2014.  

43. Quandt SA, Shoaf JI, Tapia J, Hernández-Pelletier M, Clark HM, Arcury TA. Experiences of Latino 
immigrant families in North Carolina help explain elevated levels of food insecurity and hunger. The Journal 
of nutrition. 2006;136(10):2638-2644.  

44. Thomas BJ. Food deserts and the sociology of space: Distance to food retailers and food insecurity in an 
urban American neighborhood. International Journal of Humanities and Social Sciences. 2010;4(7):1545-1554.  

45. Chung WT, Gallo WT, Giunta N, Canavan ME, Parikh NS, Fahs MC. Linking neighborhood characteristics 
to food insecurity in older adults: The role of perceived safety, social cohesion, and walkability. Journal of 
Urban Health. 2012;89(3):407-418.  

46. Lee CY, Zhao X, Reesor-Oyer L, Cepni AB, Hernandez DC. Bidirectional relationship between food 
insecurity and housing instability. Journal of the Academy of Nutrition and Dietetics. 2021;121(1):84-91.  

47. Gundersen C, Weinreb L, Wehler C, Hosmer D. Homelessness and food insecurity. Journal of Housing 
Economics. 2003;12(3):250-272.  

48. Begley A, Paynter E, Butcher LM, Dhaliwal SS. Examining the association between food literacy and food 
insecurity. Nutrients. 2019;11(2):445.  

49. Ramadurai V, Sharf BF, Sharkey JR. Rural food insecurity in the United States as an overlooked site of 
struggle in health communication. Health Communication. 2012;27(8):794-805.  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2024                   doi:10.20944/preprints202403.0976.v1



 11 

 

50. Chhabra S, Falciglia GA, Lee S-Y. Social capital, social support, and food insecurity in food pantry users. 
Ecology of food and nutrition. 2014;53(6):678-692.  

51. Fong K, Wright RA, Wimer C. The cost of free assistance: Why low-income individuals do not access food 
pantries. J Soc & Soc Welfare. 2016;43:71.  

52. El Zein A, Mathews AE, House L, Shelnutt KP. Why are hungry college students not seeking help? 
Predictors of and barriers to using an on-campus food pantry. Nutrients. 2018;10(9):1163.  

53. Springmann M, Mason-D’Croz D, Robinson S, et al. Global and regional health effects of future food 
production under climate change: a modelling study. The Lancet. 2016;387(10031):1937-1946.  

54. Carman KG, Zamarro G. Does financial literacy contribute to food security? International journal of food and 
agricultural economics. 2016;4(1):1.  

55. Hill BG, Moloney AG, Mize T, Himelick T, Guest JL. Prevalence and predictors of food insecurity in migrant 
farmworkers in Georgia. American journal of public health. 2011;101(5):831-833.  

56. Burris M, Kihlstrom L, Arce KS, et al. Food insecurity, loneliness, and social support among older adults. 
Journal of Hunger & Environmental Nutrition. 2021;16(1):29-44.  

57. Ettinger de Cuba S, Chilton M, Bovell-Ammon A, et al. Loss of SNAP is associated with food insecurity 
and poor health in working families with young children. Health Affairs. 2019;38(5):765-773.  

58. Pollard CM, Booth S. Food insecurity and hunger in rich countries—it is time for action against inequality. 
International journal of environmental research and public health. 2019;16(10):1804.  

59. Walker RJ, Garacci E, Dawson AZ, Williams JS, Ozieh M, Egede LE. Trends in food insecurity in the United 
States from 2011–2017: disparities by age, sex, race/ethnicity, and income. Population health management. 
2021;24(4):496-501.  

60. Broussard NH. What explains gender differences in food insecurity? Food Policy. 2019;83:180-194.  
61. Dhunna S, Tarasuk V. Black–white racial disparities in household food insecurity from 2005 to 2014, 

Canada. Canadian Journal of Public Health. 2021;112(5):888-902.  
62. Loopstra R, Tarasuk V. Severity of household food insecurity is sensitive to change in household income 

and employment status among low-income families. The Journal of nutrition. 2013;143(8):1316-1323.  
63. Ivers LC, Cullen KA. Food insecurity: special considerations for women. The American journal of clinical 

nutrition. 2011;94(6):1740S-1744S.  
64. Rose D. Economic determinants and dietary consequences of food insecurity in the United States. The 

Journal of nutrition. 1999;129(2):517S-520S.  
65. Myers AM, Painter MA. Food insecurity in the United States of America: an examination of race/ethnicity 

and nativity. Food Security. 2017;9(6):1419-1432.  
66. Freudenberg N, Goldrick-Rab S, Poppendieck J. College students and SNAP: The new face of food 

insecurity in the United States. American Journal of Public Health. 2019;109(12):1652-1658.  
67. Gundersen C, Ziliak JP. Food insecurity and health outcomes. Health affairs. 2015;34(11):1830-1839.  
68. National Research Council. Supplemental nutrition assistance program: examining the evidence to define 

benefit adequacy. 2013. 
69. Caswell JA, Yaktine AL, Council NR. History, background, and goals of the supplemental nutrition 

assistance program. Supplemental nutrition assistance program: Examining the evidence to define benefit adequacy. 
2013. 

70. United States Department of Agriculture (USDA). What Can SNAP Buy? Food and Nutrition Service. 
2022;https://www.fns.usda.gov/snap/eligible-food-items 

71. Swann CA. Household history, SNAP participation, and food insecurity. Food Policy. 2017;73:1-9.  
72. United States Department of Agriculture (USDA). SNAP Work Requirements. Food and Nutrition Service. 

2022;https://www.fns.usda.gov/snap/work-requirements 
73. United States Department of Agriculture (USDA). SNAP Eligibility. Food and Nutrition Service. 

2022;https://www.fns.usda.gov/snap/recipient/eligibility 
74. Ohri-Vachaspati P, Acciai F, DeWeese RS. SNAP participation among low-income US households stays 

stagnant while food insecurity escalates in the months following the COVID-19 pandemic. Preventive 
Medicine Reports. 2021;24:101555.  

75. United States Department of Agriculture (USDA). The Emergency Food Assistance Program. Food and 
Nutrition Service. 2022;https://www.fns.usda.gov/tefap/emergency-food-assistance-program 

76. United States Department of Agriculture (USDA). TEFAP Fact Sheet. Food and Nutrition Service. 
2020;https://www.fns.usda.gov/tefap/tefap-fact-sheet 

77. Food and Nutrition Service Press Team. USDA to Invest $1 Billion to Purchase Healthy Food for Food 
Insecure Americans and Build Food Bank Capacity. Food and Nutrition Service. 
2021;https://www.fns.usda.gov/news-item/usda-12321 

78. Tarasuk V, Eakin JM. Food assistance through “surplus” food: Insights from an ethnographic study of food 
bank work. Agriculture and Human Values. 2005;22(2):177-186.  

79. St. Mary’s Food Bank. About Us. Feeding America. 2022;https://www.firstfoodbank.org/about/ 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2024                   doi:10.20944/preprints202403.0976.v1



 12 

 

80. VJ N. John van Hengel, 83; Set Up 1st Food Bank. Los Angeles Times. 
2005;https://www.latimes.com/archives/la-xpm-2005-oct-09-me-vanhengel9-story.html 

81. Feeding America. Our History. Feeding America. 2022;https://www.feedingamerica.org/about-us/our-
history 

82. St. Mary’s Food Bank. What is Food Insecurity? Feeding America. 2022;https://www.firstfoodbank.org/learn/ 
83. Feeding America. The Feeding America Network. Feeding America. 

2022;https://www.feedingamerica.org/our-work/food-bank-network 
84. Sengul Orgut I, Brock III LG, Davis LB, et al. Achieving equity, effectiveness, and efficiency in food bank 

operations: Strategies for feeding America with implications for global hunger relief. Advances in managing 
humanitarian operations. Springer; 2016:229-256. 

85. Sharareh N, Wallace AS. Applying a Health Access Framework to Understand and Address Food 
Insecurity. MDPI; 2022:380. 

86. Oronce CIA, Miake-Lye IM, Begashaw MM, Booth M, Shrank WH, Shekelle PG. Interventions to address 
food insecurity among adults in Canada and the US: a systematic review and meta-analysis. American 
Medical Association; 2021:e212001-e212001. 

87. Schmidt L, Shore-Sheppard L, Watson T. The effect of safety-net programs on food insecurity. Journal of 
Human Resources. 2016;51(3):589-614.  

88. Fox CK, Cairns N, Sunni M, Turnberg GL, Gross AC. Addressing food insecurity in a pediatric weight 
management clinic: a pilot intervention. Journal of Pediatric Health Care. 2016;30(5):e11-e15.  

89. Martel ML, Klein LR, Hager KA, Cutts DB. Emergency department experience with novel electronic 
medical record order for referral to food resources. Western Journal of Emergency Medicine. 2018;19(2):232.  

90. Ratcliffe C, McKernan S-M, Zhang S. How much does the Supplemental Nutrition Assistance Program 
reduce food insecurity? American journal of agricultural economics. 2011;93(4):1082-1098.  

91. Yen ST, Andrews M, Chen Z, Eastwood DB. Food Stamp Program participation and food insecurity: an 
instrumental variables approach. American Journal of Agricultural Economics. 2008;90(1):117-132.  

92. Eicher-Miller HA, Mason AC, Abbott AR, McCabe GP, Boushey CJ. The effect of Food Stamp Nutrition 
Education on the food insecurity of low-income women participants. Journal of nutrition education and 
behavior. 2009;41(3):161-168.  

93. Nord M. How much does the Supplemental Nutrition Assistance Program alleviate food insecurity? 
Evidence from recent programme leavers. Public health nutrition. 2012;15(5):811-817.  

94. Mabli J, Ohls J. Supplemental Nutrition Assistance Program participation is associated with an increase in 
household food security in a national evaluation. The Journal of nutrition. 2015;145(2):344-351.  

95. Harper K, Belarmino EH, Acciai F, Bertmann F, Ohri-Vachaspati P. Patterns of Food Assistance Program 
Participation, Food Insecurity, and Pantry Use among US Households with Children during the COVID-
19 Pandemic. Nutrients. 2022;14(5):988.  

96. Savoie-Roskos M, Durward C, Jeweks M, LeBlanc H. Reducing food insecurity and improving fruit and 
vegetable intake among farmers’ market incentive program participants. Journal of nutrition education and 
behavior. 2016;48(1):70-76. e1.  

97. Durward CM, Savoie-Roskos M, Atoloye A, et al. Double Up Food Bucks participation is associated with 
increased fruit and vegetable consumption and food security among low-income adults. Journal of nutrition 
education and behavior. 2019;51(3):342-347.  

98. Roncarolo F, Bisset S, Potvin L. Short-term effects of traditional and alternative community interventions 
to address food insecurity. PloS one. 2016;11(3):e0150250.  

99. Eicher-Miller HA. A review of the food security, diet and health outcomes of food pantry clients and the 
potential for their improvement through food pantry interventions in the United States. Physiology & 
behavior. 2020;220:112871.  

100. An R, Wang J, Liu J, Shen J, Loehmer E, McCaffrey J. A systematic review of food pantry-based 
interventions in the USA. Public health nutrition. 2019;22(9):1704-1716.  

101. Martin K, Shuckerow M, O’Rourke C, Schmitz A. Changing the conversation about hunger: the process of 
developing Freshplace. Progress in community health partnerships: research, education, and action. 2012;6(4):429-
434.  

102. Martin KS, Wu R, Wolff M, Colantonio AG, Grady J. A novel food pantry program: food security, self-
sufficiency, and diet-quality outcomes. American journal of preventive medicine. 2013;45(5):569-575.  

103. Flynn MM, Reinert S, Schiff AR. A six-week cooking program of plant-based recipes improves food 
security, body weight, and food purchases for food pantry clients. Journal of hunger & environmental 
nutrition. 2013;8(1):73-84.  

104. Cheyne K. Food bank–based diabetes prevention intervention to address food security, dietary intake, and 
physical activity in a food-insecure cohort at high risk for diabetes. Preventing Chronic Disease. 2020;17 

105. Wright B, MacDermid Wadsworth S, Wellnitz A, Eicher-Miller H. Reaching rural veterans: a new 
mechanism to connect rural, low-income US Veterans with resources and improve food security. Journal of 
Public Health. 2019;41(4):714-723.  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2024                   doi:10.20944/preprints202403.0976.v1



 13 

 

106. Rivera RL, Maulding MK, Abbott AR, Craig BA, Eicher-Miller HA. SNAP-Ed (Supplemental Nutrition 
Assistance Program–Education) increases long-term food security among Indiana households with 
children in a randomized controlled study. The Journal of nutrition. 2016;146(11):2375-2382.  

107. Chojnacki GJ, Gothro AG, Gleason PM, Forrestal SG. A randomized controlled trial measuring effects of 
extra Supplemental Nutrition Assistance Program (SNAP) benefits on child food security in low-income 
families in rural Kentucky. Journal of the Academy of Nutrition and Dietetics. 2021;121(1):S9-S21.  

108. Londhe S, Ritter G, Schlesinger M. Medicaid expansion in social context: examining relationships between 
Medicaid enrollment and county-level food insecurity. Journal of health care for the poor and underserved. 
2019;30(2):532-546.  

109. Himmelstein G. Effect of the Affordable Care Act’s Medicaid expansions on food security, 2010–2016. 
American journal of public health. 2019;109(9):1243-1248.  

110. Andrade FCD, Kramer KZ, Greenlee A, Williams AN, Mendenhall R. Impact of the chicago earned income 
tax periodic payment intervention on food security. Preventive medicine reports. 2019;16:100993.  

111. Lee JS, Johnson MA, Brown A. Older Americans act nutrition program improves participants’ food security 
in Georgia. Journal of nutrition in gerontology and geriatrics. 2011;30(2):122-139.  

112. Frongillo EA, Wolfe WS. Impact of participation in Home-Delivered Meals on nutrient intake, dietary 
patterns, and food insecurity of older persons in New York state. Journal of Nutrition for the Elderly. 
2010;29(3):293-310.  

113. Richardson AS, Ghosh-Dastidar M, Beckman R, et al. Can the introduction of a full-service supermarket in 
a food desert improve residents’ economic status and health? Annals of epidemiology. 2017;27(12):771-776.  

114. Cueva K, Lovato V, Nieto T, Neault N, Barlow A, Speakman K. Increasing healthy food availability, 
purchasing, and consumption: lessons learned from implementing a mobile grocery. Progress in Community 
Health Partnerships: Research, Education, and Action. 2018;12(1):65-72.  

115. Briefel RR, Chojnacki GJ, Gabor V, et al. A cluster randomized controlled trial of a home-delivered food 
box on food security in Chickasaw Nation. Journal of the Academy of Nutrition and Dietetics. 2021;121(1):S46-
S58.  

116. Marshall AN, Chuang R-J, Chow J, et al. Food insecurity among low-income households with children 
participating in a school-based fruit and vegetable co-op. Children. 2022;9(8):1250.  

117. Phojanakong P, Welles S, Dugan J, Booshehri L, Weida EB, Chilton M. Trauma-informed financial 
empowerment programming improves food security among families with young children. Journal of 
nutrition education and behavior. 2020;52(5):465-473.  

118. Carney PA, Hamada JL, Rdesinski R, et al. Impact of a community gardening project on vegetable intake, 
food security and family relationships: a community-based participatory research study. Journal of 
community health. 2012;37(4):874-881.  

119. Chatterjee A, Brown R, Block JP. “ Feastworthy is Something That Gives Us Our Dignity Back:” Feasibility 
of A Delivered Prepared Meal Program for Families in Motel-Shelters. Journal of Health Care for the Poor and 
Underserved. 2018;29(4):1333-1355.  

120. Khan F, Schiff A, Mello M. Impact of participation in the commodity supplemental food program on food 
insecurity among low-income elderly Rhode Islanders. Rhode Island Medical Journal. 2019;102(2):32-35.  

121. Wright L, Vance L, Sudduth C, Epps JB. The impact of a home-delivered meal program on nutritional risk, 
dietary intake, food security, loneliness, and social well-being. Journal of nutrition in gerontology and 
geriatrics. 2015;34(2):218-227.  

122. Berkowitz SA, Delahanty LM, Terranova J, et al. Medically tailored meal delivery for diabetes patients with 
food insecurity: a randomized cross-over trial. Journal of general internal medicine. 2019;34(3):396-404.  

123. Wetherill MS, McIntosh HC, Beachy C, Shadid O. Design and implementation of a clinic-based food 
pharmacy for food insecure, uninsured patients to support chronic disease self-management. Journal of 
Nutrition Education and Behavior. 2018;50(9):947-949.  

124. Aiyer JN, Raber M, Bello RS, et al. A pilot food prescription program promotes produce intake and 
decreases food insecurity. Translational behavioral medicine. 2019;9(5):922-930.  

125. Buzby JC, Farah-Wells H, Hyman J. The estimated amount, value, and calories of postharvest food losses 
at the retail and consumer levels in the United States. USDA-ERS Economic Information Bulletin. 2014;(121) 

126. Food and Agriculture Organization (FAO). Foodwastage Footprint: Full cost-accounting. Final report. 2014. 
https://www.fao.org/3/i3991e/i3991e.pdf 

127. Searchinger TD, Wirsenius S, Beringer T, Dumas P. Assessing the efficiency of changes in land use for 
mitigating climate change. Nature. 2018;564(7735):249-253.  

128. Springmann M, Clark M, Mason-D’Croz D, et al. Options for keeping the food system within 
environmental limits. Nature. 2018;562(7728):519-525.  

129. Environmental Protection Agency (EPA). Advancing Sustainable Materials Management: 2017 Fact Sheet. 
https://www.epa.gov/sites/default/files/2019-11/documents/2017_facts_and_figures_fact_sheet_final.pdf 

130. National Academies of Sciences, Engineering, Medicine. A national strategy to reduce food waste at the 
consumer level. National Academies Press; 2020. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2024                   doi:10.20944/preprints202403.0976.v1



 14 

 

131. Kling M, Hough I. The American Carbon Footprint: Understanding your food’s impact on climate change. 
Brighter Planet, Inc. 2010; 

132. Hall KD, Guo J, Dore M, Chow CC. The progressive increase of food waste in America and its 
environmental impact. PloS one. 2009;4(11):e7940. 

133. Mozaffarian D, Blanck HM, Garfield KM, Wassung A, Petersen R. A Food is Medicine approach to achieve 
nutrition security and improve health. Nature medicine. 2022;28(11):2238-2240. 

134. Frasz D, Morris H, Abbe R, Mourad M, Rehberger E. Food rescue services, barriers, and recommendations in 
Santa Clara County. Foodshift; 2015. 

 

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. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2024                   doi:10.20944/preprints202403.0976.v1


