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ABSTRACT 
Food insecurity has profound implications for health outcomes. A global 
pandemic like COVID-19, when challenges are amplified, calls for a deeper 
understanding of factors influencing food security. This study analyzed the 
changes in food security status of households during the COVID-19 pandemic 
and described demographic characteristics of households and food access 
experiences by changes in food security status. Data were collected through 
an online survey using quota sampling based on age, race, ethnicity, region, 
and income for the sample to reflect the adult U.S. population. Questions 
were asked about food acquisitions, food security, and demographics, 
including health risks related to COVID-19. Data collection took place 
between July 14 and August 19, 2021, from 1,004 participants. We 
hypothesized that those with previous experience with food insecurity and 
familiarity with food assistance programs had greater access to these 
programs during the pandemic. Our findings supported this hypothesis and 
further revealed that those with prior food insecurity were more likely to use 
alternative food acquisition methods like gardening and fishing/hunting. 
Those who experienced food insecurity for the first time during the pandemic 
were less prepared to secure food for their families through social and 
community programs. Racial and ethnic minorities in our study were 
disproportionately affected by food insecurity, both pre-pandemic and 
during the pandemic. Younger individuals and those with more children were 
also more likely to face food insecurity. Individuals with pre-pandemic food 
insecurity were more likely to have poorer health outcomes, limited access to 
healthcare, and less likely to be vaccinated against COVID-19, putting them 
at higher risk for adverse health outcomes. Findings underscore the 
importance of addressing food insecurity as a public health issue. Pre-
existing food insecurity led to a significant increase in food insecurity during 
the pandemic. Disproportionately affected groups highlight broader societal 
issues of poverty, discrimination, and lack of access to resources. The 
development of targeted interventions is recommended to address the needs 
of vulnerable populations, including racial/ethnic minorities, low-income 
individuals, families with children, and those who are food insecure for the 
first time. 
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Introduction 
Food insecurity, the inability to consistently access 
sufficient food for a healthy diet, has profound 
implications for health outcomes. Research has 
consistently demonstrated a strong correlation between 
food insecurity and increased rates of chronic diseases, 
such as obesity, diabetes, hypertension, and 
cardiovascular disease.1-5 This association can be 
attributed to the difficulty in obtaining a balanced diet 
when resources are limited, often leading to reliance on 
less nutritious, processed foods. Additionally, food 
insecurity can contribute to mental health challenges, 
including stress, anxiety, and depression, further 
exacerbating health disparities.6-8 In children, food 
insecurity can negatively impact cognitive development, 
growth, and academic performance.6,9,10 
 
Research consistently demonstrates that food insecurity 
disproportionately impacts specific demographic groups 
within the U.S.11-14 Notably, households headed by 
Black15 and Hispanic11 individuals experience 
significantly higher rates of food insecurity compared to 
White households. Additionally, households with lower 
incomes, particularly those below the poverty line, are 
more likely to face food insecurity.12,13 Women are also 
more likely to be food insecure within the U.S.13 
Furthermore, rural residents often experience limited 
access to affordable and nutritious food, contributing to 
higher rates of food insecurity in these areas.16 
 
The impact of food insecurity extends beyond individual 
health and has broader societal implications.17,18 
Communities experiencing high rates of food insecurity 
may face increased healthcare costs,19-20 reduced 
productivity,21 and lower educational attainment.22,23 
Food insecurity can also lead to increased susceptibility 
to infection both generally24,25 and specifically to 
COVID-19.26,27 
 
Food insecurity can negatively impact vaccine 
adoption.28-29 Individuals facing food insecurity may 
prioritize immediate needs like food and shelter over 
preventative measures like vaccination.30,31 Additionally, 
the stress and uncertainty associated with food insecurity 
can impair decision-making and increase vaccine 
hesitancy.32 Limited access to healthcare and lower levels 
of health literacy can hinder food-insecure individuals’ 
ability to obtain COVID-19 vaccinations in particular.33 
When considering vaccinating children against COVID-
19,34 parents were hesitant to vaccinate their children if 
they had lower trust in science, and food insecurity has 
been correlated with a lower trust in scientific 
advancements like vaccines.35 These factors collectively 
contribute to a lower rate of vaccine adoption among 
food-insecure populations, potentially increasing their 
vulnerability to preventable diseases. 
 
This linkage, which creates a broader concern for health 
disparities for food-insecure individuals in a global 
pandemic, calls for a deeper understanding of factors 
influencing food security during a health crisis. We 
analyze the changes in the food security status of 
households during the COVID-19 pandemic and describe 
demographic characteristics of households and food 
access experiences by the changes in their food security 

status. We hypothesize that those who had experience 
with food insecurity prior to the pandemic and were 
familiar with food assistance programs had greater 
access to these programs during the pandemic.  
 

Food Acquisition During COVID-19  
Food assistance programs, like benefit transfers through 
federal nutrition assistance and free food distributed 
through charitable organizations and food banks, have 
been alternative channels for food acquisition for food-
insecure families, and have been credited with helping 
food insecure families early in the COVID-19 
pandemic.39 The federal nutrition assistance programs 
including the largest Supplemental Nutrition Assistance 
Program (SNAP), WIC (Women, Infants, and Children), 
and Child Nutrition Programs like the National School 
Lunch Program spent a combined budget of $166.4 
billion in 2023.36 The most recent data on the use of 
federal food assistance programs in the U.S. indicates 
that in fiscal year 2023, SNAP served an average of 
42.1 million people per month, or 12.6% of the 
population, which represents a slight decrease from the 
previous year.37 Spending on the U.S. Department of 
Agriculture (USDA) food and nutrition assistance 
programs fell in fiscal year 2023, due in part to lower 
spending on Pandemic Electronic Benefit Transfer (P-EBT). 
 
During COVID-19, expansions were made to several 
nutrition assistance programs.21 By May 2020, the USDA 
Food and Nutrition Service approved over 1,800 
program flexibilities across its 15 nutrition assistance 
programs.38 Benefits for SNAP were increased for 90% 
of participating households to the maximum benefit 
amount as an emergency measure.38 By December 2020, 
SNAP had expanded its caseload to 6.2 million more 
participants than pre-COVID.37 Provisions in the Families 
First Coronavirus Act enabled states to issue pandemic 
electronic meal replacement benefits for households with 
children eligible for free or reduced school lunches and a 
suspension of the three-month time limit on low-income 
adults without children to receive SNAP benefits.36 The 
USDA’s summer meal program funding to support 
children when they are not part of the school lunch 
program was used during COVID-19 school closures.40 
 
In addition to three rounds of federal stimulus checks to 
families in April 2020, December 2021, and March 2021, 
the Coronavirus Aid, Relief, and Economic Security 
(CARES) Act extended unemployment benefits.41 In 
addition, as a way for households to acquire food, the 
USDA promoted the Farmers to Families Food Boxes to 
support and respond to severe market disruptions caused 
by COVID-19.42 The USDA Agricultural Marketing 
Service partnered with national, regional, and local 
distributors whose businesses and workforces had been 
impacted by the closures caused by COVID-19 to 
purchase fresh produce, dairy, and meat products from 
American producers of all sizes. Distributors packaged 
these fresh products into boxes large enough for families 
and transported them to foodbanks, community 
organizations, and nonprofits. The program distributed 
over $6 billion worth of products and over 155 million 
total boxes to families before ending on May 31, 
2021.42 
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Supply and demand shocks during the pandemic left 
grocery stores shelves empty. As people worried grocery 
stores would run out of food, media articles surfaced 
focusing on gardening and hunting and foraging as an 
alternative to buying food in the grocery stores.43-46 It is 
unclear how many people across the U.S. acquired food 
through hunting, fishing, or gathering during COVID-19, 
or how many of these people were food insecure, but a 
positive relationship between economic hardship and the 
likelihood of a household having a garden was noted 
prior to COVID-19.47 During COVID-19, gardening 
increased48-50 as an opportunity for greater control over 
their selection of food and to donate food to others,51 
while time for gardening also increased.52 Pre-COVID-
19 there were 13.7 million hunters and 33.1 million 
anglers catching food.53 During times of economic 
hardships, hunting and gathering practices are a way to 
satisfy basic needs.54 In South Carolina, hunting, fishing, 
or trapping were among the top sources for acquiring 
food for food-insecure households.55 
 

Record unemployment rates were seen in the U.S. during 
COVID-19, exacerbating existing healthcare 
disparities56 and increasing food insecurity.57,58 While 
unemployment insurance59 and food assistance 
programs60 lessened this increase in food insecurity 
correlated with unemployment for some, access to these 
resources may not have been equitable. We already 
know that food insecurity affects some populations more 
than others, and unfortunately, those same populations 
were at higher risk for health disparities specific to 
COVID-19. Black, Hispanic, and Indigenous populations 
experienced higher rates of COVID-19 infection, 
hospitalization, and mortality.61 Individuals with lower 
incomes and those lacking health insurance faced 
significant challenges accessing testing, treatment, and 
vaccination services.62 Financial constraints, limited access 
to transportation, and lack of paid sick leave further 
hindered their ability to seek care. Rural communities 
often experience limited access to healthcare providers, 
testing sites, and vaccination clinics.63 Long distances, 
transportation challenges, and digital divides amplified 
these disparities. While telehealth emerged as a crucial 
tool during the pandemic, digital literacy, reliable 
internet access, and suitable devices were not equally 
distributed across populations.64 This limited the 
effectiveness of telehealth for marginalized groups 
including rural communities, older adults, and those with 
lower socioeconomic status.65 
 

Methods 
The experience of the adult population in the U.S. was 
collected through an online survey. Quota sampling 
based on age, race, ethnicity, region, and income, was 
used to ensure the sample reflected the adult U.S. 
population based on the 2020 Annual Social and 
Economic Supplement of the Current Population Survey 
Public Use Data Dictionary to produce results intended to 
approximate the population of interest. A screening 
question at the start of the survey was asked on the 
amount of food shopping the survey respondent was 
responsible for in their household. For the study, a 
household was defined as “people who live together and 
share food.” Respondents were asked to choose one 
response from “more than half,” “about half,” “less than 
half,” or “hardly any.” Any respondent marking “hardly 

any” was terminated from the remainder of the survey. 
Data were collected from 1,004 participants from July 
14 to August 19, 2021. 
 
Participants answered a total of 67 questions. Three 
sections of the survey were used to meet the objectives of 
this study: a) food acquisitions, b) food security, and c) 
demographics, including health risks related to COVID-
19 and vaccination status. Questions in the online survey 
were based on extant food insecurity research from the 
start of the COVID-19 pandemic in March 2020 and 
previous research on food-purchasing behaviors 
(Previous surveys from the USDA,66 UF/IFAS Center for 
Public Issues Education in Agriculture and Natural 
Resources, Feeding America,67-70 Colorado State 
University,71 and Niles et al.72 The study was approved 
by the Institutional Review Boards at the authors’ 
institutions. 

 
Respondents indicated various ways they acquired food 
outside store purchases during the pandemic. They were 
presented with two lists of various methods of food 
acquisition and asked to mark ones that they used. One 
list included food pantry and/or foodbank, SNAP, WIC 
and/or other financial assistance programs, fresh 
produce box or farm-to-community box, prepared 
(cooked) food distribution, school food program, other 
food resource and/or distribution (please describe), or 
not applicable. The second list included gardening and 
growing your own food, hunting, fishing, 
foraging/gathering, and/or not applicable. Income 
impact was measured based on a series of responses 
indicating whether they experienced a change in the 
income from the preceding period relative to the three 
reference periods of early pandemic (March-April 2020), 
mid-pandemic (August-September 2020), and current 
(June-July 2021). It was coded as one for those who 
indicated a decline in the early pandemic period, no 
change in the early period but a decline in the mid-
pandemic period, or no changes in the first two pandemic 
periods but a decline in the last period. Others are coded 
as 0. 

 
The USDA Six-Item Short Form of the Food Security 
Survey Module was used to assess food security during 
the COVID-19 pandemic (March 2020-July 2021). This 
form has been validated as an effective measure for 
determining food insecurity.73 Each of the six questions is 
coded as affirmative or not, and the household score is 
computed as the sum of affirmative responses on a scale 
of 0-6.74 Scores of 0-1 represent high/marginal food 
security, scores of 2-4 represent low food security, and 
scores of 5-6 represent very low food security. Scores 2-
6 represent the total food insecurity level among the 
sample. 

 
Given the length of the overall survey, we used a two-
item version of the USDA Food Security Survey 
Module75,76 to gauge food insecurity experience prior to 
the COVID-19 pandemic. Respondents answered how 
applicable two statements about food situations were to 
their household before March 2020 on a three-point 
scale, ranging from never true, sometimes true, and often 
true. The first statement was “We worried whether our 
food would run out before we got money to buy more” 
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and the second statement was “The food that we bought 
just didn’t last, and we didn’t have money to get more.” 
If either of the questions was affirmative, the response 
was coded as being food insecure.  
 
Demographic data collected included race and ethnicity, 
age, household income in 2020, educational attainment, 
and number of children in the household. In addition, we 
asked for information about their residence, asking them 
for their zip codes, from which we identified Census 
regions, and to self identify their residence as rural or 
urban from five options. The rural options included “a 
farm in a rural area” and “rural area, not a farm,” and 
urban options included “urban or suburban outside of the 
city limit,” “subdivision in a town or city,” and “downtown 
area in a city or town.” Respondents were also asked to 
self identify their political beliefs and values on a 5-point 
scale from very liberal to very conservative. The binary 
indicators for liberal and conservative were coded for 
those selecting “very liberal” or “liberal” and “very 
conservative” or “conservative,” respectively. Lastly, we 
collected information about COVID-related health risks. 
Respondents were asked whether self or others in their 
households were considered at higher risk for COVID-19 
due to factors such as underlying medical conditions, and 
whether they were fully vaccinated against COVID-19. 
As of summer of 2021, fully vaccinated implied receiving 
two doses of Pfizer or Moderna vaccine or a single dose 
of the Johnson and Johnson vaccine. Responses of yes or 
“in progress” were coded as one, and zero for responses 
of no. 
 

We cross tabulated the sample into four groups, based 
on their food insecurity experience before March 2020 
and their food insecurity status during the pandemic. That 
is, the four groups consisted of the combinations of food 
security status before and during the pandemic: (1) 
Insecure/Insecure, (2) Insecure/Secure, (3) Secure/ 
Insecure, and (4) Secure/Secure. The statistical 
equivalence in the mean responses to food acquisition 
methods used, along with the demographic information, 
across groups were tested one-way analysis of variance 
with Scheffe post-hoc analyses in SPSS 29.0.  
 

Results 
Table 1 cross tabulates the sample into the four groups. 
Of the sample of 1,040 individuals, 31.2% (N = 313) 
indicated an experience of being food insecure sometime 
before March 2020. This rate exceeds the nationally 
reported rate of being food insecure in a given year (e.g., 
the reported rate for 2023 was 13.5%) because it 
reports an experience of being food insecure over a 
lifetime. In contrast, more than half (56.1%, N = 563) of 
the respondents answered the 6-item food security 
module to suggest being food insecure during the 16 
months since March 2020. While most individuals (N = 
293) who reported being food insecure before March 
2020 continued to report being food secure (Group 1), 
6% (N = 20) scored as being food secure during the 
pandemic period (Group 2). Of those reporting with no 
experience of being food insecure, 39% (N = 270) 
reported being food insecure during the 16 months since 
March 2020 (Group 3).  

 
Table 1: Food Insecurity Comparison Before and During The COVID-19 Pandemic 

 Between March 2020 and July 2021 

 Food insecure Food secure Row total 

Before March 2020    
Food insecure Group 1 

N = 293 (29.2%) 
Group 2 
N = 20 (2.0%) 

N = 313 (31.2%) 

Food secure Group 3 
N = 270 (26.9%) 

Group 4 
N = 421 (41.9%) 

N = 691 (68.8%) 

Column total N = 563 (56.1%) N = 441 (43.9%) N = 1,004 (100.0%) 

Note. N = 1,004 for full sample. 
 
Table 2 compares the groups by demographic 
characteristics. For each row, shared superscripts imply 
statistical equivalence at the 5% significance level. 
Groups 1 and 3 (who experienced food insecurity during 
the pandemic) consisted of greater shares of Black and 
Hispanic/Latino/Chicano (HLC) individuals (25% and 
18%, respectively) and lower shares of white, non-HLC 
individuals (48% and 58%) than Group 4 (6% Black, 8% 
HLC, and 79% white, non-HLC), who did not experience 
food insecurity before or during the pandemic. 
 
Group 1 on average was younger (36 years old) than 
Group 3 (41 years old), which was also younger than 
Group 4 (57 years old). The age differences were 
reflected in the average number of children living in the 
household, where Group 1 had the highest number (2.09), 
followed by Group 3 (1.76), and Group 4 (1.31). There 
were no statistical differences across groups by 2020 
household income or the highest educational attainment 
by a household member. 
 

The groups were also statistically similar in terms of the 
proportion of individuals living in rural areas, which was 
roughly 1 in 5 individuals (ranging from 15% in Group 2 
to 23% in Group 3) or the geographic representation 
across Census regions. While there were no proportional 
differences in individuals with liberal values (ranging 
from 30% in Group 2 to 39% in Group 1), Group 4 had 
a statistically higher proportion of individuals holding 
conservative values (34%) than Group 3 (22%). 
 
In terms of COVID-related health risks, food insecurity 
experienced prior to the pandemic was associated with 
relatively poor health conditions. Nearly half (49%) of 
Group 1 individuals identified themselves as at higher 
risk, which was a statistically higher proportion than 
Group 3 of 29% or Group 4 of 36%. Similarly, a higher 
proportion of Group 1 individuals indicated living with 
other household members at a higher risk. Conversely, 
food insecurity experienced during the pandemic period 
was associated with lower access to health care. Groups 
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1 and 3 were proportionally less vaccinated than Group 
4 (69% and 67%, respectively, versus 78%). 
 
The results also show that individuals who had 
experienced food insecurity before March 2020 were 

more likely to experience negative income changes 
during the pandemic period. Thirty-nine and fifty percent 
of individuals in Groups 1 and 2 reported a decline in 
income during the pandemic period compared to pre-
pandemic period, compared to 20% of Group 4. 

 
Table 2: Demographic Breakdown of Sample by Food Insecurity Before and During The COVID-19 Pandemic (N = 1,004) 

Note. For each item, mean (M), standard deviation (SD), and the number of observations (N) are reported by group. For 
each item, means with shared superscripts imply that they are statistically equivalent at the 5% level.  
 
Table 3 summarizes the different ways individuals 
acquired food outside the marketplace during the 
pandemic period. Our hypothesis, that individuals with 
experience in food insecurity before the pandemic would 
be more familiar with these programs and would more 
likely acquire food through this way, held true for food 
pantry/bank, SNAP and WIC, fresh produce box, and 
congregate meals. Shares of individuals acquiring food 
through these means in Group 1 were statistically higher 
than those in Group 3. In both Groups 1 and 3, SNAP and 
WIC programs were most popular, used by 46% of 
Group 1 individuals and 29% of Group 3 individuals, 
followed by food pantries and food banks (41% in 
Group 1, 28% in Group 3). The school meal program was 
the only one where there was no statistical difference 
between the two groups with 20% of Group 1 and 13% 
of Group 3 individuals using it. 

A similar pattern was observed for non-assistance 
alternative means. Two thirds (66%) of Group 1 
individuals obtained food through gardening and other 
ways of growing their own food, with 51% for the first 
time during the pandemic. These shares were statistically 
higher than 44% among Group 3 individuals (with 26% 
for the first time), which were higher than 24% among 
Group 4 (with 9% for the first time). The shares of 
individuals acquiring food through foraging were lower 
but following the same pattern where it was the highest 
among Group 1, followed by Group 3, then Group 4. 
The proportions of those who had experience using the 
alternative means prior to the pandemic (15% among 
Groups 1 and 4 and 18% among Group 3 for gardening 
like activities) seem comparable across groups, even 
though they were not statistically compared. 

 

 Group 1 
(Insecure-Insecure) 

Group 2 
(Insecure-Secure) 

Group 3 
(Secure-Insecure) 

Group 4 
(Secure-Secure) 

 M SD N M SD N M SD N M SD N 

Race/ethnicity (Yes = 1; No = 0)          

American Indian 
or Alaska Native 

0.03a 0.17 293 0.05a 0.22 20 0.03a 0.17 270 0.02a 0.14 421 

Asian 0.10a 0.29 293 0.00a 0.00 20 0.07a 0.26 270 0.09a 0.28 421 

Black 0.25a 0.43 293 0.15a,b 0.37 20 0.18a 0.39 270 0.06b 0.25 421 

Hispanic, Latino, 
or Chicano 

0.25a 0.44 293 0.11a,b 0.32 19 0.18a 0.39 266 0.08b 0.27 421 

White, not 
Hispanic, Latino, 
or Chicano 

0.48b 0.50 293 0.70a,b 0.47 20 0.58b 0.49 270 0.79a 0.41 421 

Age (years)             
 36.05c 13.44 292 39.40b,c 19.36 20 41.44b 16.18 270 56.90a 16.29 421 

Household income ($1,000)         
 82.03a 64.46 293 83.50a 40.82 20 72.64a 54.67 270 76.54a 54.83 421 

Education (Yes = 1; No = 0)          

High school 
graduate 
(includes GED) 

0.96a 0.21 293 0.95a 0.22 20 0.97a 0.16 270 0.98a 0.13 421 

4-year college 
degree 

0.47a 0.21 293 0.55a 0.22 20 0.41a 0.16 270 0.45a 0.13 421 

Number of children in household         
 2.09a 1.38 293 1.80a,b 0.89 20 1.76b 1.10 270 1.31c 0.70 421 

Residence (Yes = 1; No = 0)          

Rural 0.22a 0.41 290 0.15a 0.37 20 0.23a 0.42 270 0.21a 0.41 418 

South 0.44a 0.50 293 0.25a 0.44 20 0.43a 0.50 270 0.40a 0.49 421 

Midwest 0.18a 0.39 293 0.25a 0.44 20 0.19a 0.40 270 0.22a 0.42 421 

Northeast 0.13a 0.33 293 0.25a 0.44 20 0.16a 0.37 270 0.18a 0.39 421 

West 0.25a 0.43 293 0.25a 0.44 20 0.22a 0.41 270 0.20a 0.40 421 

Political belief (Yes = 1; No = 0)          

Liberal 0.39a 0.49 293 0.30a 0.47 20 0.34a 0.48 270 0.33a 0.47 421 

Conservative 0.28a,b 0.45 293 0.30a,b 0.47 20 0.22b 0.41 270 0.34a 0.47 421 

COVID-related health risk (Yes = 1; No = 0)         

Self 0.49a 0.50 293 0.60a,b 0.50 20 0.29b 0.46 270 0.36b 0.48 421 

Others in 
household 

0.41a 0.49 293 0.50a,b 0.51 20 0.24b 0.43 270 0.30b 0.46 421 

Vaccinated 0.69b 0.47 293 0.75a,b 0.44 20 0.67b 0.47 270 0.78a 0.41 421 
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Table 3: Food Acquisition Before and During The COVID-19 Pandemic Across Food Secure and Food Insecure Groups (N 
= 1,004) 

Note. For each item, mean (M), standard deviation (SD), and the number of observations (N) are reported by group. For 
each item, means with shared superscripts imply that they are statistically equivalent at the 5% level. 
 

Conclusion 
Results from this study offer a deeper understanding of 
factors influencing food security during a public health 
crisis. We analyzed the changes in the food security 
status of households during the COVID-19 pandemic and 
described the demographic characteristics of households 
by food access experiences and changes in food security 
status. Our study confirmed previous demographic 
differences in food insecurity.11-14,39 Specifically, 
demographic disparities in food insecurity highlighted in 
our sample showed racial and ethnic minorities (Black and 
Hispanic/Latino/Chicano) were disproportionately 
affected by food insecurity, both pre-pandemic and 
during the pandemic. Younger individuals and those with 
more children were also more likely to face food 
insecurity.  
 

Additionally, our study highlighted some unique findings 
related to food insecurity and health outcomes during 
COVID-19. We hypothesized that individuals familiar 
with food assistance programs and with prior experience 
of food insecurity would have greater access to such 
programs during the pandemic. Our findings supported 
this hypothesis and further revealed that those with prior 
food insecurity experience were more proactive in 
exploring alternative food acquisition methods, such as 

gardening and fishing/hunting. Results indicate that those 
who experienced food insecurity for the first time during 
the pandemic were less prepared to secure food for their 
families through social and community programs. 

 
Specific COVID-19-related health risks and food 
insecurity were apparent in this study. Individuals with 
pre-pandemic food insecurity were more likely to have 
poorer health outcomes and limited access to healthcare. 
They were also less likely to be vaccinated against 
COVID-19, which put them at higher risk for adverse 
health outcomes. This supports previous work on the 
connection between food insecurity and vaccine 
adoption.28,29,33 

 
Unsurprisingly, the portion of the sample in this study who 
experienced food insecurity before March 2020 (31.2%) 
continued to face food insecurity challenges during the 
pandemic. However, it was noteworthy that the majority 
(56.1%) of respondents experienced food insecurity 
during the 16 months following March 2020. This 
highlights the significant impact of the pandemic on food 
security. Those who experienced pre-pandemic food 
insecurity were more likely to suffer negative income 
changes during the pandemic, exacerbating their food 
insecurity.  

 
Group 1 
(Insecure-Insecure) 

Group 2 
(Insecure-Secure) 

Group 3 
(Secure-Insecure) 

Group 4 
(Secure-Secure) 

 M SD N M SD N M SD N M SD N 

Assistance food acquisition (Yes = 1; No = 0)         

Food pantry 
and/or food 
bank  

0.41a 0.49 293 0.30a,b 0.47 20 0.28b 0.45 270 0.10c 0.30 421 

SNAP, WIC, 
and/or other 
financial 
assistance 
programs  

0.46a 0.50 293 0.30a,b 0.47 20 0.29b 0.45 270 0.09c 0.28 421 

Fresh produce 
box, farm-to-
community box 

0.30a 0.46 293 0.15a,b 0.37 20 0.19b 0.39 270 0.03c 0.17 421 

Prepared 
(cooked) food 
distribution 

0.27a 0.44 293 0.10a,b 0.31 20 0.15b 0.36 270 0.03c 0.16 421 

School meal 
program  

0.20a 0.40 293 0.25a 0.44 20 0.13a 0.34 270 0.04b 0.20 421 

Other food acquisition (Yes = 1; No = 0)                   

Gardening and 
growing own 
food 

0.66a 0.47 293 0.40a,b 0.50 20 0.44b 0.50 270 0.24c 0.43 421 

First time during 
COVID 

0.51a 0.50 293 0.35a,b 0.49 20 0.26b 0.44 270 0.09c 0.29 421 

Fishing, hunting, 
gathering 

0.25a 0.43 293 0.15a,b 0.37 20 0.16b 0.37 270 0.05c 0.21 421 

First time during 
COVID 

0.18a 0.39 293 0.10a,b 0.31 20 0.08b 0.27 270 0.02b 0.15 421 

Income impact (Yes = 1; No = 0)           

 0.39a 0.49 293 0.50a 0.51 20 0.29a,b 0.45 270 0.20b 0.40 421 
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Discussion 
The findings indicate that food insecurity is a complex 
issue with far-reaching consequences. Food insecurity is 
not simply about a lack of food. It is a multifaceted 
problem intertwined with economic, social, and health 
factors. Its consequences extend beyond hunger to impact 
physical and mental health, educational attainment, 
economic productivity, and social stability. Pre-existing 
food insecurity vulnerabilities were exacerbated by the 
pandemic, leading to a significant increase in the number 
of people experiencing food insecurity. The COVID-19 
pandemic acted as a stress test for existing systems, 
revealing and amplifying pre-existing inequalities. 
Disruptions to supply chains, job losses, and increased 
healthcare costs worsened food insecurity for many, 
pushing more people into this vulnerable state.  
 
Demographic disparities observed in this study highlight 
the systemic inequities that contribute to food insecurity. 
Racial/ethnic minorities and low-income individuals are 
disproportionately affected, reflecting broader societal 
issues of poverty, discrimination, and lack of access to 
resources. Furthermore, the connection between food 
insecurity and health outcomes is concerning. The findings 
suggest that individuals experiencing food insecurity are 
at higher risk of poor health and limited access to 
healthcare. Recognizing food insecurity as a public health 
issue is crucial. It requires a multi-pronged approach 
involving strengthening social safety nets, addressing 
systematic inequalities, promoting food access, and 
integrating healthcare. Addressing food insecurity 
requires a comprehensive and collaborative effort 
involving government, community organizations, 
healthcare providers, and individuals. By acknowledging 
the complex interplay of factors contributing to food 
insecurity and implementing targeted interventions, we 
can work toward creating a more food-secure and 
equitable society. 
 

Implications and Recommendations 
As policymakers, public health officials, and community 
organizations improve and learn from the COVID-19 

pandemic, it should be a priority to continue to collect and 
analyze data on food insecurity to monitor trends and 
disparities across populations. The findings from this study 
underscore the importance of developing targeted 
interventions to address the needs of vulnerable 
populations, including racial/ethnic minorities, low-income 
individuals, and families with children. Additionally, those 
who are food insecure for the first time may need 
educational interventions to learn how to acquire food 
and access publicly available resources during a public 
health crisis like COVID-19. 
 
Results highlight the importance of improving access to 
healthcare in the U.S. prior to the next pandemic. 
Increasing access to affordable, quality healthcare, 
including mental health services, is a necessity for food-
insecure populations. Moreover, there is an opportunity 
to support community-based initiatives that address food 
insecurity, such as food banks, community gardens, and 
nutrition education programs. By addressing the root 
causes of food insecurity and implementing evidence-
based solutions, we can work toward a more equitable 
and food-secure society that is more resilient to future 
crises. 
 

Conflicts of Interest Statement 
The authors have no conflicts of interest to declare. 
 

Acknowledgments and Funding 
This research was supported by the Agriculture and Food 
Research Initiative, grant no. 202068006-33037, from 
the USDA National Institute of Food and Agriculture, the 
Center for Rural Enterprise Engagement, and the UF/IFAS 
Center for Public Issues Education in Agriculture and 
Natural Resources.  
 
The authors would like to acknowledge the contributions 
of those who helped develop survey items, which enabled 
the collection of this data. Specifically, the following 
individuals helped make this research work possible: 
Anissa Mattox, Michelle Miller, Li Zhang, Gustavo 
Oliveira, and Andrew Stevens. 

 
  



Hunger Games: Food Access among Food Insecure Households during COVID-19 in the United States, European Society of Medicine 

© 2025 European Society of Medicine 8 

References 
1. Laraia BA. Food insecurity and chronic disease. Adv 

Nutr. 2013;4(2):203-212.  
doi:10.3945/an.112.003277  

2. Lee JS, Frongillo EA. Nutritional and health 
consequences are associated with food insecurity 
among U.S. elderly persons. J Nutr. 
2001;131(5):1503-1509. 
doi:10.1093/jn/131.5.1503 

3. National Institutes of Health. Food accessibility, 
insecurity and health outcomes. July 3, 2024. 
https://www.nimhd.nih.gov/resources/understanding-
health-disparities/food-accessibility-insecurity-and-
health-outcomes.html  

4. Seligman HK, Laraia BA, Kushel MB. Food insecurity is 
associated with chronic disease among low-income 
NHANES participants. J Nutr. 2023;140(2):304-310. 
doi:10.3945/jn.109.112573 

5. Stuff JE, Casey PH, Connell CL, et al. Household food 
insecurity and obesity, chronic disease, and chronic 
disease risk factors. J Hunger Environ Nutr. 
2007;1(2):43-62. doi:10.1300/J477v01n02_04 

6. Cain KS, Meyer SC, Cummer E, et al. Association of 
food insecurity with mental health outcomes in parents 
and children. Acad Pediatr. 2022;22(7):1105-1114. 
doi:10.1016/j.acap.2022.04.010 

7. Fang D, Thomsen MR, Nayga RM. The association 
between food insecurity and mental health during the 
COVID-19 pandemic. BMC Public Health. 2021;21:1-
8. doi:10.1186/s12889-021-10631-0 

8. Pourmotabbed A, Moradi S, Babaei A, et al. Food 
insecurity and mental health: a systematic review and 
meta-analysis. Public Health Nutr. 2020;23(10):1778-
1790. doi:10.1017/S136898001900435X 

9. Burke MP, Martini LH, Çayır E, et al. Severity of 
household food insecurity is positively associated with 
mental disorders among children and adolescents in 
the United States. J Nutr. 2016;146(10):2019-2026. 
doi:10.3945/jn.116.232298 

10. Sanjeevi N, Monsivais P. Association of food insecurity 
status with resolution of mental health conditions in 
children and adolescents. J Dev Behav Pediatr. 
2023;44(8):e536-e542. 
doi:10.1097/DBP.0000000000001212 

11. Assari S. Latinos’ diminished returns of educational 
attainment on reducing food insecurity: the role of 
ethnic disparities in family structure and employment. 
Front Public Health. 2024;12:1407005. 
doi:10.3389/fpubh.2024.1407005 

12. Bhattacharya J, Currie J, Haider S. Poverty, food 
insecurity, and nutritional outcomes in children and 
adults. J Health Econ. 2004;23(4):839-862. 
doi:10.1016/j.jhealeco.2003.12.008 

13. Ivers LC, Cullen KA. Food insecurity: special 
considerations for women. Am J Clin Nutr. 
2011;94(6):1740S-1744S. 
doi:10.3945/ajcn.111.012617 

14. Myers AM, Painter MA. Food insecurity in the United 
States of America: an examination of race/ethnicity 
and nativity. Food Secur. 2017;9:1419-1432. 
doi:10.1007/s12571-017-0733-8 

15. Berning J, Bonanno A, Cleary R. Disparities in food 
insecurity among Black and White households: an 
analysis by age cohort, poverty, education, and home 

ownership. Appl Econ Perspect Policy. 
2024;46(1):234-254. doi:10.1002/aepp.13332 

16. Piaskoski A, Reilly K, Gilliland J. A conceptual model 
of rural household food insecurity: a qualitative 
systematic review and content analysis. Fam 
Community Health. 2020;43(4):296-312. 
doi:10.1097/FCH.0000000000000273 

17. Berry EM. Food insecurity, social inequity, and 
sustainability. In: Hidden Hunger and the Transformation 
of Food Systems. 2020;121:95-104. 

18. McIntyre L, Rondeau K. Food insecurity. In: Social 
Determinants of Health: Canadian Perspectives. 
2009;188:204. 

19. Berkowitz SA, Basu S, Gundersen C, et al. Peer 
reviewed: state-level and county-level estimates of 
health care costs associated with food insecurity. Prev 
Chronic Dis. 2019;16. doi:10.5888/pcd16.180549 

20. Dean EB, French MT, Mortensen K. Food insecurity, 
health care utilization, and health care expenditures. 
Health Serv Res. 2020;55:883-893. 
doi:10.1111/1475-6773.13283 

21. LeBlanc M, Kuhn B, Blaylock J. Poverty amidst plenty: 
food insecurity in the United States. Agric Econ. 
2005;32:159-173. doi:10.1111/j.0169-
5150.2004.00021.x 

22. Heflin C, Darolia R, Kukla-Acevedo S. Exposure to 
food insecurity during adolescence and educational 
attainment. Soc Probl. 2022;69(2):453-469. 
doi:10.1093/socpro/spaa036 

23. Palar K, Laraia B, Tsai AC, et al. Food insecurity is 
associated with HIV, sexually transmitted infections 
and drug use among men in the United States. AIDS. 
2016;30(9):1457-1465. 

24. Barrett CB, Lentz EC. Food insecurity. In: Oxford 
Research Encyclopedia of International Studies. Oxford 
University Press; 2010. 

25. Gowda C, Hadley C, Aiello AE. The association 
between food insecurity and inflammation in the US 
adult population. Am J Public Health. 
2012;102(8):1579-1586. 
doi:10.2105/AJPH.2011.300551 

26. Ariya M, Karimi J, Abolghasemi S, et al. Food 
insecurity arises the likelihood of hospitalization in 
patients with COVID-19. Sci Rep. 2021;11(1):20072. 
doi:10.1038/s41598-021-99610-4 

27. Escobar M, Mendez AD, Encinas MR, et al. High food 
insecurity in Latinx families and associated COVID-19 
infection in the Greater Bay Area, California. BMC 
Nutr. 2021;7:1-9. doi:10.1186/s40795-021-00419-1 

28. Beech BM, Dobbins J, Woodard L, et al. Multisector 
partnerships and service colocation to increase 
adoption of influenza vaccines and address food 
insecurity. Popul Health Manag. 2022;25(3):430-432. 
doi:10.1089/pop.2021.0295 

29. Hotez PJ, Nuzhath T, Colwell B. Combating vaccine 
hesitancy and other 21st century social determinants in 
the global fight against measles. Curr Opin Virol. 
2020;41:1-7. doi:10.1016/j.coviro.2020.01.001 

30. Gundersen C, Ziliak JP. Food insecurity and health 
outcomes. Health Aff. 2015;34(11):1830-1839. 
doi:10.1377/hlthaff.2015.0645 

31. Kushel MB, Gupta R, Gee L, et al. Housing instability 
and food insecurity as barriers to health care among 

https://www.nimhd.nih.gov/resources/understanding-health-disparities/food-accessibility-insecurity-and-health-outcomes.html
https://www.nimhd.nih.gov/resources/understanding-health-disparities/food-accessibility-insecurity-and-health-outcomes.html
https://www.nimhd.nih.gov/resources/understanding-health-disparities/food-accessibility-insecurity-and-health-outcomes.html


Hunger Games: Food Access among Food Insecure Households during COVID-19 in the United States, European Society of Medicine 

© 2025 European Society of Medicine 9 

low-income Americans. J Gen Intern Med. 2006;21:71-
77. doi:10.1111/j.1525-1497.2005.00278.x 

32. Hearn EB, Kehinde G, Sambamoorthi U. Food 
insecurity and COVID-19 vaccine hesitancy among 
adults in the United States (US). Vaccine. 
2024;42(7):1723-1730. 
doi:10.1016/j.vaccine.2024.01.078 

33. Testa A, Sharma BB. Food insecurity and COVID-19 
vaccination status and vaccination hesitancy in the 
United States. Fam Community Health. 
2023;46(2):136-142. 
doi:10.1097/FCH.0000000000000357 

34. Yang CX, Baker LM, Fischer L, Essary CR, Orton G. 
Vaccinating with valor: a risk preventive model to 
explain factors in parents’ choice to vaccinate their 
children for COVID-19. Health Commun. 2024:1-11. 
doi:10.1080/10410236.2024.2338307 

35. Kassa W, Smith MD, Wesselbaum D. Food insecurity 
erodes trust. Glob Food Sec. 2023;36:100742. 
doi:10.1016/j.gfs.2024.100742 

36. United States Department of Agriculture Economic 
Research Service. Total spending on USDA’s food and 
nutrition assistance programs fell in fiscal year 2023. 
July 22, 2024.  
https://www.ers.usda.gov/data-products/ag-and-
food-statistics-charting-the-essentials/food-security-
and-nutrition-assistance   

37. Jones JW, Toossi S. The food and nutrition assistance 
landscape: fiscal year 2023 annual report (Report No. 
EIB-274). US Department of Agriculture, Economic 
Research Service. 2024.  
doi:10.32747/2024.8453401.ers 

38. United States Department of Agriculture. SNAP online 
purchasing to cover 90% of households. US 
Department of Agriculture. May 20, 2020.  
https://www.usda.gov/media/press-
releases/2020/05/20/snap-online-purchasing-
cover-90-households 

39. Wolfson JA, Leung CW. Food insecurity and COVID-
19: disparities in early effects for US adults. Nutrients. 
2020;12(6):1648. doi:10.3390/nu12061648 

40. Kinsey EW, Kinsey D, Rundle AG. COVID-19 and food 
insecurity: an uneven patchwork of responses. J Urban 
Health. 2020;97:332-335. doi:10.1007/s11524-
020-00455-5 

41. Falcettoni E, Nygaard VM. A literature review on the 
impact of increased unemployment insurance benefits 
and stimulus checks in the United States. Covid Econ. 
2021;64:186-201. 
https://www.federalreserve.gov/econres/notes/feds
-notes/acts-of-congress-and-covid-19-
unemployment-insurance-benefits-and-stimulus-
checks-20210224.html 

42. Agricultural Marketing Service. USDA farmers to 
families food box. United States Department of 
Agriculture. n.d. https://www.ams.usda.gov/selling-
food-to-usda/farmers-to-families-food-box 

43. Allen D, Abadi M. People are seeking out professional 
foragers amid fears that grocery stores will run out 
food. Business Insider. May 12, 2020. 
https://www.businessinsider.com/foraging-plants-
nature-coronavirus-food-2020-5 

44. Cobiella K. How foraging for wild food took off 
during the COVID pandemic. NBC News. May 12, 
2020. https://www.nbcnews.com/now/video/how-

foraging-for-wild-food-took-off-during-the-covid-
pandemic-111856197996 

45. Flesher J, Nichols AL. Hunting licenses soar as virus-
weary Americans head outdoors. AP News. August 21, 
2020. https://apnews.com/article/hunting-licenses-
soar-us-outdoors-
38cb1118ff3f2844e94dc3e8f3d274a6 

46. Hay M. Interest in foraging is booming. Here’s how to 
do it right. Civil Eats. July 9, 2020. 
https://civileats.com/2020/07/09/interest-in-
foraging-is-booming-heres-how-to-do-it-right/ 

47. Schupp JL, Sharp JS. Exploring the social bases of 
home gardening. Agric Human Values. 2011;29(1):93-
105. doi:10.1007/s10460-011-9321-2 

48. Schmidt S. Home food gardening surges during the 
COVID-19 pandemic. Market Research. March 9, 
2021. https://blog.marketresearch.com/home-food-
gardening-surges-during-the-covid-19-pandemic 

49. Walljasper C, Polansek T. Home gardening blooms 
around the world during coronavirus lockdowns. 
Reuters. April 22, 2020.  
https://www.reuters.com/article/us-health-
coronavirus-gardens/home-gardening-blooms-
around-the-world-during-coronavirus-lockdowns-
idUSKBN2220D3 

50. Yu A. Fearing shortages, people are planting more 
vegetable gardens. NPR. May 27, 2020. 
https://www.npr.org/sections/coronavirus-live-
updates/2020/03/27/822514756/fearing-
shortages-people-are-planting-more-vegetable-
gardens 

51. Kinzler D. The pandemic propelled gardening to new 
heights. Will the trend last? Ag Week. December 26, 
2020. https://www.agweek.com/lifestyle/home-and-
garden/6813622-The-pandemic-propelled-
gardening-to-new-heights.-Will-the-trend-last 

52. Kirk-Ballard H. Gardening in Louisiana during the 
COVID-19 pandemic. Louisiana State University Ag 
Center. 2021.  
https://www.lsuagcenter.com/profiles/lbenedict/arti
cles/page1616454287258 

53. Food and Nutrition Service. FNS nutrition programs. 
United States Department of Agriculture. November 5, 
2024. https://www.fns.usda.gov/programs 

54. Sachdeva S, Emery MR, Hurley PT. Depiction of wild 
food foraging practices in the media: impact of the 
Great Recession. Soc Nat Resour. 2018;31(8):977-
993. doi:10.1080/08941920.2018.1450914 

55. Sharpe PA, Liese AD, Bell BA, et al. Household food 
security and use of community food sources and food 
assistance programs among food shoppers in 
neighborhoods of low income and low food access. J 
Hunger Environ Nutr. 2018;13(4):482-496. 
doi:10.1080/19320248.2017.1364188 

56. Singleton CR, Fabusoro O, Teran-Garcia M, et al. 
Change in employment status due to the COVID-19 
pandemic, SNAP participation, and household food 
insecurity among Black and Latino adults in Illinois. 
Nutrients. 2022;14(8):1581.  
doi:10.3390/nu14081581 

57. Howe CA, Corrigan RJ, de Faria FR, et al. Impact of 
COVID-19 stay-at-home restrictions on employment 
status, physical activity, and sedentary behavior. Int J 
Environ Res Public Health. 2021;18(22):11935. 
doi:10.3390/ijerph182211935 

https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-security-and-nutrition-assistance
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-security-and-nutrition-assistance
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-security-and-nutrition-assistance
https://www.usda.gov/media/press-releases/2020/05/20/snap-online-purchasing-cover-90-households
https://www.usda.gov/media/press-releases/2020/05/20/snap-online-purchasing-cover-90-households
https://www.usda.gov/media/press-releases/2020/05/20/snap-online-purchasing-cover-90-households
https://www.federalreserve.gov/econres/notes/feds-notes/acts-of-congress-and-covid-19-unemployment-insurance-benefits-and-stimulus-checks-20210224.html
https://www.federalreserve.gov/econres/notes/feds-notes/acts-of-congress-and-covid-19-unemployment-insurance-benefits-and-stimulus-checks-20210224.html
https://www.federalreserve.gov/econres/notes/feds-notes/acts-of-congress-and-covid-19-unemployment-insurance-benefits-and-stimulus-checks-20210224.html
https://www.federalreserve.gov/econres/notes/feds-notes/acts-of-congress-and-covid-19-unemployment-insurance-benefits-and-stimulus-checks-20210224.html
https://www.ams.usda.gov/selling-food-to-usda/farmers-to-families-food-box
https://www.ams.usda.gov/selling-food-to-usda/farmers-to-families-food-box
https://www.businessinsider.com/foraging-plants-nature-coronavirus-food-2020-5
https://www.businessinsider.com/foraging-plants-nature-coronavirus-food-2020-5
https://www.nbcnews.com/now/video/how-foraging-for-wild-food-took-off-during-the-covid-pandemic-111856197996
https://www.nbcnews.com/now/video/how-foraging-for-wild-food-took-off-during-the-covid-pandemic-111856197996
https://www.nbcnews.com/now/video/how-foraging-for-wild-food-took-off-during-the-covid-pandemic-111856197996
https://apnews.com/article/hunting-licenses-soar-us-outdoors-38cb1118ff3f2844e94dc3e8f3d274a6
https://apnews.com/article/hunting-licenses-soar-us-outdoors-38cb1118ff3f2844e94dc3e8f3d274a6
https://apnews.com/article/hunting-licenses-soar-us-outdoors-38cb1118ff3f2844e94dc3e8f3d274a6
https://civileats.com/2020/07/09/interest-in-foraging-is-booming-heres-how-to-do-it-right/
https://civileats.com/2020/07/09/interest-in-foraging-is-booming-heres-how-to-do-it-right/
https://blog.marketresearch.com/home-food-gardening-surges-during-the-covid-19-pandemic
https://blog.marketresearch.com/home-food-gardening-surges-during-the-covid-19-pandemic
https://www.reuters.com/article/us-health-coronavirus-gardens/home-gardening-blooms-around-the-world-during-coronavirus-lockdowns-idUSKBN2220D3
https://www.reuters.com/article/us-health-coronavirus-gardens/home-gardening-blooms-around-the-world-during-coronavirus-lockdowns-idUSKBN2220D3
https://www.reuters.com/article/us-health-coronavirus-gardens/home-gardening-blooms-around-the-world-during-coronavirus-lockdowns-idUSKBN2220D3
https://www.reuters.com/article/us-health-coronavirus-gardens/home-gardening-blooms-around-the-world-during-coronavirus-lockdowns-idUSKBN2220D3
https://www.npr.org/sections/coronavirus-live-updates/2020/03/27/822514756/fearing-shortages-people-are-planting-more-vegetable-gardens
https://www.npr.org/sections/coronavirus-live-updates/2020/03/27/822514756/fearing-shortages-people-are-planting-more-vegetable-gardens
https://www.npr.org/sections/coronavirus-live-updates/2020/03/27/822514756/fearing-shortages-people-are-planting-more-vegetable-gardens
https://www.npr.org/sections/coronavirus-live-updates/2020/03/27/822514756/fearing-shortages-people-are-planting-more-vegetable-gardens
https://www.agweek.com/lifestyle/home-and-garden/6813622-The-pandemic-propelled-gardening-to-new-heights.-Will-the-trend-last
https://www.agweek.com/lifestyle/home-and-garden/6813622-The-pandemic-propelled-gardening-to-new-heights.-Will-the-trend-last
https://www.agweek.com/lifestyle/home-and-garden/6813622-The-pandemic-propelled-gardening-to-new-heights.-Will-the-trend-last
https://www.lsuagcenter.com/profiles/lbenedict/articles/page1616454287258
https://www.lsuagcenter.com/profiles/lbenedict/articles/page1616454287258
https://www.fns.usda.gov/programs


Hunger Games: Food Access among Food Insecure Households during COVID-19 in the United States, European Society of Medicine 

© 2025 European Society of Medicine 10 

58. Milovanska-Farrington S. Job loss and food insecurity 
during the COVID-19 pandemic. J Econ Stud. 
2023;50(2):300-323. doi:10.1108/JES-08-2021-
0400 

59. Raifman J, Bor J, Venkataramani A. Association 
between receipt of unemployment insurance and food 
insecurity among people who lost employment during 
the COVID-19 pandemic in the United States. JAMA 
Netw Open. 2021;4(1):e2035884.  
doi:10.1001/jamanetworkopen.2020.35884 

60. Fu W, Huang C, Liu F. Unemployment benefits, food 
insecurity, and supplemental nutrition assistance 
program spending. Am J Agric Econ. 
2023;105(2):479-502. doi:10.1111/ajae.12322 

61. Mackey K, Ayers CK, Kondo KK, et al. Racial and 
ethnic disparities in COVID-19–related infections, 
hospitalizations, and deaths: a systematic review. Ann 
Intern Med. 2021;174(3):362-373.  
doi:10.7326/M20-6306 

62. Andraska EA, Alabi O, Dorsey C, et al. Health care 
disparities during the COVID-19 pandemic. Semin 
Vasc Surg. 2021;34(3):82-88.  
doi:10.1053/j.semvascsurg.2021.08.002 

63. Fitzsimon J, Gervais O, Lanos C. COVID-19 assessment 
and testing in rural communities during the pandemic: 
cross-sectional analysis. JMIR Public Health Surveill. 
2022;8(2):e30063. doi:10.2196/30063 

64. Dykgraaf SH, Desborough J, Sturgiss E, et al. Older 
people, the digital divide and use of telehealth during 
the COVID-19 pandemic. Aust J Gen Pract. 
2022;51(9):721-724. doi:10.31128/AJGP-03-22-
6358 

65. Hirko KA, Kerver JM, Ford S, et al. Telehealth in 
response to the COVID-19 pandemic: implications for 
rural health disparities. J Am Med Inform Assoc. 
2020;27(11):1816-1818. 
doi:10.1093/jamia/ocaa156 

66. United States Department of Agriculture Economic 
Research Service. Food insecurity in the U.S.: 
measurement. September 4, 2024.  
https://www.ers.usda.gov/topics/food-nutrition-
assistance/food-security-in-the-us/measurement.aspx 

67. Baker L, Kandzer M, Rampold S, et al. Agriculture and 
natural resources business owners economic and 
communication concerns early in the COVID-19 

pandemic. Advancements in Agricultural Development. 
2020;1(3):95-110.  Doi:10.37433/aad.v1i3.83 

68. Baker L, Chiarelli C, Rampold S, et al. Communication 
in a pandemic: concerns of agricultural and natural 
resources’ opinion leaders during early stages of the 
COVID-19 pandemic. Advancements in Agricultural 
Development. 2021;2(3):72-82.  
Doi:10.37433/aad.v2i3.147 

69. Baker L, Rampold S, McLeod-Morin A, et al. Search, 
seek, share: a national survey assessing Americans’ 
information channels and sharing and the impact on 
perceived risk from a pandemic. Advancements in 
Agricultural Development. 2022;3(2):62-74.  
Doi:10.37433/aad.v3i2.219 

70. Baker L, McLeod-Morin A, Yang C, et al. Rural 
redemption: a model to help understand the 
perspectives of rural Americans related to vaccine 
science. J Appl Commun. 2022;106(4):1-17.  
Doi:10.4148/1051-0834.2446 

71. Food Systems at Colorado State University. COVID-
19 food supply research and resources. Food Systems 
at Colorado State University. n.d. 
https://foodsystems.colostate.edu/covid19/ 

72. Niles MT, Bertmann F, Belarmino EH, et al. The early 
food insecurity impacts of COVID-19. Nutrients. 
2020;12(7):2096. doi:10.3390/nu12072096 

73. Blumberg SJ, Bialostosky K, Hamilton WL, Briefel RR. 
The effectiveness of a short form of the Household 
Food Security Scale. Am J Public Health. 
1999;89(8):1231-1234. 

74. United States Department of Agriculture Economic 
Research Service. U.S. Household food security survey 
module: three-stage design, with screeners. 
September 2012.  
https://www.ers.usda.gov/media/8271/hh2012.pdf 

75. Hager ER, Quigg AM, Black MM, et al. Development 
and validity of a 2-item screen to identify families at 
risk for food insecurity. Pediatrics. 2010;126(1):e26-
e32. doi:10.1542/peds.2009-3146 

76. Harrison C, Goldstein JN, Gbadebo A, et al. 
Validation of a 2-item food insecurity screen among 
adult general medicine outpatients. Popul Health 
Manag. 2021;24(4):509-514.  
doi:10.1089/pop.2020.0183 

 

https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/measurement.aspx
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/measurement.aspx
https://foodsystems.colostate.edu/covid19/
https://www.ers.usda.gov/media/8271/hh2012.pdf

