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ABSTRACT
Background: The coronavirus disease 2019 (COVID-19) pandemic profoundly affected food systems including food security. Understanding how
the COVID-19 pandemic impacted food security is important to provide support and identify long-term impacts and needs.
Objective: The National Food Access and COVID research Team (NFACT) was formed to assess food security over different US study sites
throughout the pandemic, using common instruments and measurements. This study presents results from 18 study sites across 15 states and
nationally over the first year of the COVID-19 pandemic.
Methods: A validated survey instrument was developed and implemented in whole or part through an online survey of adults across the sites
throughout the first year of the pandemic, representing 22 separate surveys. Sampling methods for each study site were convenience,
representative, or high-risk targeted. Food security was measured using the USDA 6-item module. Food security prevalence was analyzed using
ANOVA by sampling method to assess statistically significant differences.
Results: Respondents (n = 27,168) indicate higher prevalence of food insecurity (low or very low food security) since the COVID-19 pandemic,
compared with before the pandemic. In nearly all study sites, there is a higher prevalence of food insecurity among Black, Indigenous, and People
of Color (BIPOC), households with children, and those with job disruptions. The findings demonstrate lingering food insecurity, with high
prevalence over time in sites with repeat cross-sectional surveys. There are no statistically significant differences between convenience and
representative surveys, but a statistically higher prevalence of food insecurity among high-risk compared with convenience surveys.
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Conclusions: This comprehensive study demonstrates a higher prevalence of food insecurity in the first year of the COVID-19 pandemic. These
impacts were prevalent for certain demographic groups, and most pronounced for surveys targeting high-risk populations. Results especially
document the continued high levels of food insecurity, as well as the variability in estimates due to the survey implementation method. Curr Dev
Nutr 2021;5:nzab135.

Keywords: food security, COVID-19, survey sampling, food insecurity, high-risk
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Introduction

The coronavirus disease 2019 (COVID-19) was declared a pandemic by
the WHO in March 2020 (1), with widespread impact across the USA
and globally. As of 12 April, 2021, the USA had over 20% of the con-
firmed cases and about 19% of the COVID-19-related deaths globally
(2). Furthermore, COVID-19 was the third leading cause of death in
the USA in 2020 (3).

The pandemic caused major disruptions to the USA economy, food
system, and overall health and well-being of Americans. The unemploy-
ment rate in the USA reached an unprecedented high of 14.8% in April
2020 (4), with job disruptions concentrated in low-paying jobs, dispro-
portionately affecting Black, Indigenous, and People of Color (BIPOC)
(5). Although the unemployment rate declined to 6.7% in December
2020, the economic effects of the pandemic are likely to persist for years,
consistent with the Great Recession of 2008 (6). The need to social dis-
tance and quarantine to contain disease spread led to stockpiling, plac-
ing a strain on the food supply chain, which was unable to adequately
respond to the pandemic, resulting in food access concerns for many
Americans (7). This, in combination with widespread disruption in em-
ployment, increased food-related hardship for many Americans, partic-
ularly those most vulnerable to economic disruption (8).

Disasters, like hurricanes, and public health emergencies, like the
COVID-19 pandemic, disrupt built and social environments, and their
impacts persist long after they occur (9–11). Disasters tend to impact
housing stability, household composition, and financial obligations,
which can limit resources for food and lead to food-related hardship
(12). Groups most vulnerable to disasters were disproportionately af-
fected during the pandemic, including low-income households, single-
headed households with children, adults living alone, and black- and

Hispanic-headed households (13–15). The COVID-19 pandemic mag-
nified the health disparities that exist among low-income households,
who were already more likely to struggle to meet basic needs (15).

Food insecurity, or the inability to consistently obtain enough, de-
sirable, varied, and nutritious foods (16), is heightened during disasters
and emergencies (17, 18). Emergency nutrition response aims to assist
affected individuals; however, co-ordinating enough high-quality food
remains a challenge in a postdisaster setting (19, 20). Quickly assessing
food insecurity to inform pandemic relief efforts was a challenging task;
for instance, the national food insecurity statistics for 2020 from the US
Census Bureau, measured using the USDA’s Household Food Security
Survey Module (HFSS), was not released until September 2021 (21).
As a result, agencies, organizations, and researchers deployed surveys
and produced estimates to determine the impact of the pandemic on
food insecurity. For example, the US Census Bureau released the House-
hold Pulse Survey that captures food insufficiency, a higher severity of
food insecurity, and Feeding America released projected food insecu-
rity prevalence for 2020 and 2021 based on changes in unemployment
and poverty (21–23). Food insufficiency prevalence increased from 8%
prior to 13 March, 2020 to 10% in April and May 2020, and food inse-
curity was projected to increase from 11% in 2019 to 14% in 2020 (22,
24). A nationally representative cross-sectional study used the USDA’s
10-item HFSS and found that food insecurity drastically increased at
the onset of the COVID-19 pandemic, from 11% in 2018 to ≤38% in
March 2020 (25). This is especially high considering the impact of the
economic downturn during the Great Recession of 2008 when food in-
security peaked at a much lower 15% in 2011, as reported by the US
Census Bureau using the USDA’s 10-item HFSS (13). In addition, house-
holds that were food insecure prior to the pandemic were more likely to
have their situations exacerbated due to less job flexibility, higher risk of
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job loss/furlough, and fewer resources/support to allow for complying
with social distancing recommendations (15). In March 2020, the Coro-
navirus Aid, Relief, and Economic Security (CARES) Act was passed in
the USA, which provided direct payments to Americans and expanded
unemployment insurance (26). States were also able to issue additional
Supplemental Nutrition Assistance Program (SNAP) benefits to house-
holds receiving less than the maximum benefits in March and April 2020
(27). Although the early months of the pandemic may have been the
peak of food insecurity and insufficiency, higher than usual rates have
persisted as the COVID-19 pandemic continues despite government re-
lief efforts (28).

Despite several early surveys assessing food insecurity during the
COVID-19 pandemic, and continued efforts to measure food insuffi-
ciency through the Census Household Pulse Survey, there have been
few collaborative efforts to monitor and measure food insecurity across
diverse geographic and social contexts, and to compare data. In May
2020, a national collaboration of researchers – The National Food Ac-
cess and COVID Research Team (NFACT) – was formed to examine
COVID-19 impacts on food access, food insecurity, and the overall food
system. This study reports the findings of this collaborative effort, with
data from 18 study sites including a nationally representative sample, to
better understand food insecurity over diverse regions and timeframes.
The study examined overall levels of food insecurity, as well as food
insecurity among households with children, households that experi-
enced job disruption, and participants identifying as BIPOC. We further
assessed how different survey implementation methods associate with
different levels of food insecurity, and report results from multiple time
points within the same study site, based on data availability.

Methods

Survey development
A survey instrument, known as the NFACT Survey Version 1.0 (29)
was developed in March 2020. This survey was developed in consulta-
tion with key stakeholders in the state of Vermont, where it was first
implemented, and drew from the existing literature on food security
and food access. Where possible, validated questions and instruments
were used. The survey was piloted in Vermont, with 25 adult residents
in late March, and validation methods (e.g. Cronbach α, factor analy-
sis) were used to test the internal validity of questions with key con-
structs (α > 0.70) (30). A second version of the survey was released in
May 2020 to reflect changes in the COVID-19 context (31) and include
new questions. The surveys included questions on food access, food se-
curity, food purchasing, food assistance program participation, dietary
intake, perceptions of COVID-19, and individual and household so-
ciodemographic characteristics. The questions utilized in this study
were included in both surveys and across study sites.

NFACT study sites and data collection
NFACT represents 18 study sites across 15 states, as well as a national
sample (Figure 1). NFACT was formed as a result of interested teams
generated through the presentation of results and communication pri-
marily via The Nutrition and Obesity Policy Research and Evaluation
Network (NOPREN) and through the open sourcing of version 1.0 of
the survey. The NFACT Executive Team (University of Vermont, Johns

Hopkins University, University of Arizona, and Arizona State Univer-
sity) further helped to solidify NFACT through coordinated national
data collection efforts. NFACT study sites distributed the NFACT sur-
veys (in whole or part) online pursuing one of three sampling strate-
gies: 1) convenience sampling in partnership with community organi-
zations, stakeholders, social media, and/or news media, which are not
representative of a state population (10 sites); 2) quota sampling us-
ing survey panels administered by Qualtrics (Provo, UT), a survey re-
search company, in which the quotas aimed to achieve state representa-
tion on some characteristics (e.g. race, ethnicity, income) (8 sites); or 3)
quota or convenience sampling in which certain high-risk populations
(e.g. low-income, BIPOC, or SNAP participants) were targeted (6 sites).
In some cases where high-risk populations were targeted, these groups
were oversampled to ensure adequate representation in the overall study
sample. In one site, Vermont, the first two surveys are convenience but
panel data, whereas the third survey is a representative sample using a
Qualtrics sample. Table 1 provides specific details about the sampling
strategies, target populations, representation of the data, and survey
fielding dates. Potential participants under the age of 18 years old were
excluded across all study sites. All study sites administered the survey
in English; in Arizona, California-Bay Area, Maine, Massachusetts, Na-
tionally, NY-Capital Region, New Mexico, and Utah, surveys were also
administered in Spanish, which was done at the discretion of the site re-
search team and the prevalence of Spanish speaking households in their
site or desired sample. Sample size calculations for the adult population
of each site indicate that a sample size of 384 or 385 was necessary to
achieve a population with a 95% CI and a 5% margin of error. All sites
exceeded these sample sizes with margins of error ranging from 1.8%
(95% CI) to 4.7% ( Supplementary Table 1).

Institutional Review Board approval was obtained by each study site
prior to commencing data collection. Institutional Review Board ap-
proval for the Alabama site was provided by the Auburn University at
Montgomery Internal Review Board. The Arizona State University Of-
fice of Research Integrity and Assurance approved the study for the Ari-
zona State University and University of Arizona teams under protocol
number: 2004590240A00. The California-Bay Area study was approved
by the San Jose State University Human Subjects Institutional Review
Board under exempt registration (Institutional Review Board Protocol
Tracking Number: 20162). The DePaul University Institutional Review
Board reviewed and approved the Chicago site study as exempt research.
The D’Youville College Institutional Review Board reviewed and ap-
proved the research for the Connecticut, Massachusetts, and New York
City sites as exempt research. The University of Maine Institutional Re-
view Board for the Protection of Human Subjects provided exempt eth-
ical approval for the Maine site. Institutional Review Board exempt ap-
proval for the Maryland site was provided by Johns Hopkins Bloomberg
School of Public Health Institutional Review Board under IRB#2359.
The New Mexico site received Institutional Review Board approval from
New Mexico State University’s Office of Research Integrity and Ethics
under protocol number 20024. The University at Albany Institutional
Review Board provided the review for the Albany site. The 2 research
projects were approved as exempt under protocol numbers 20 × 296 and
20 × 196. Institutional Review Board approval for the NY Central site
was provided by the Cornell University Institutional Review Board for
Human Participant Research. The Utah State University Institutional
Review Board approved the Utah site research through exempt review
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FIGURE 1 NFACT study sites. Blue states and regions represent sites in addition to the national sample strategy, which includes
additional data from all states. NFACT, National Food Access and COVID research Team. Visual credit: Samuel F. Rosenblatt

under protocol number 11339. Institutional Review Board exempt sta-
tus approval for the Washington site was provided by the University of
Washington Institutional Review Board (UW IRB committee J). Insti-
tutional Review Board approval for the Wisconsin site was provided by
the University of Wisconsin-Milwaukee Institutional Review Board un-
der Category 2 exempt status. Institutional Review Board approval for
the Vermont site was provided by The University of Vermont under pro-
tocol number 0000873.

Measures
Food security was assessed using the USDA’s 6-item Short Form Food
Security Survey Module (32) which is designed to identify households
with food insecurity. These 6 questions include those related to hav-
ing enough food, enough money for food, affording balanced meals,
and disrupting eating patterns (i.e. cutting, skipping meals, going hun-
gry). In most sites, participants were asked to complete 6 items about
the 12 months prior to COVID-19 and since the COVID-19 pandemic
began in March 2020, though a few sites only asked these questions
since the COVID-19 pandemic began. For example, the USDA 6-item
module first question typically reads, “The food that (I/we) bought just
didn’t last, and (I/we) didn’t have money to get more. Was that often,
sometimes or never true for your household in the last 12 months?”

This question would have been adapted to end “in the year before
the COVID-19 pandemic” and “since the COVID-19 pandemic began
(March 2020).” In some more recent surveys (i.e. Massachusetts, NY-
Central/Upstate, and the second Washington survey) and in Michigan
respondents answered questions about food security “in the past 30
days,” which is validated through the USDA module. Following stan-
dard USDA scoring, a score of 2–6 was categorized as food insecure (32).
It is important to note that the prepandemic food security responses
were retrospective and were answered at the same time as the ques-
tions about current food security. Households with children were de-
termined with a question about household composition by age. House-
holds with any members aged 0–17 years were classified as a household
with children. Job disruption was assessed by asking participants if their
household experienced a job disruption since the start of the pandemic,
including job loss, furlough, or loss of hours/income reduction, cate-
gories which were not mutually exclusive. Participants indicating any
negative job impact were categorized as experiencing a job disruption.
BIPOC classification was determined based on survey questions about
race and ethnicity. Participants indicating any race or ethnicity besides
non-Hispanic white (NHW) were classified as BIPOC. Participants in-
dicating NHW were classified as such and Hispanic of any race were
classified as Hispanic. We report disaggregated race and ethnicity data
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in sites reporting >30 respondents identifying with a particular race or
ethnicity. This number corresponds to the generally accepted number
of respondents necessary to conduct normality tests in statistics.

Data aggregation and analysis
Food insecurity prevalence (overall and for specific populations of in-
terest) by study site and survey were aggregated into a single dataset
for analysis in Stata 16.0 (33). Although we primarily report descriptive
statistics of the results across the multiple sites, we also used ANOVA
with Scheffe multiple comparison tests (34) to assess whether there
are statistically significant differences in prevalence of food insecurity
(overall and for key subpopulations) between surveys based on the
three different sampling techniques (i.e. convenience, representative,
and high-risk). We report P values <0.05 as statistically significant in the
results.

Results

Respondent characteristics
The sample included 27,168 adults from across the USA with data on
food insecurity. The racial and ethnic make-up of the sample overall was
70.0% NHW and 28.6% BIPOC, with 1.4% of respondents not identi-
fying race or ethnicity. Among BIPOC respondents, 8.0% identified as
non-Hispanic black, 11.9% as Hispanic, and 8.1% other races or mul-
tiracial (Table 2). Given the diversity of NFACT study sites, including
their sample size and diverse demographic make-up, the number of re-
spondents with specific demographic characteristics or life experiences
(e.g. job disruption or children in the household) varied across study
sites. There was a large variation in the proportion of BIPOC respon-
dents across study sites, because of differences in population compo-
sition, but also because some study sites oversampled BIPOC respon-
dents. Slightly over 40% of respondents (40.6%) had children in the
household, ranging from 19.2% of households in Maine to 85.6% of
households in the California-Bay Area. Among all respondents, 35.3%
had experienced some type of job disruption since the COVID-19 pan-
demic began, ranging from a low of 10.8% of respondents in a second
Washington State survey in early 2021, to 76.5% of respondents in a NY-
Capital Region survey in January and February 2021. Among represen-
tative samples, the range of respondents experiencing job disruptions
varied from 37.6% in the national sample to 61.3% in the NY-Capital
Region in October–January.

Overall prevalence of food insecurity
We found higher levels of food insecurity reported since the COVID-
19 pandemic began, compared with ex-post levels reported for the pre-
COVID-19 pandemic period. This finding was consistent in all 20 sites
that asked about food insecurity both before and during the COVID-19
pandemic (Figure 2), with the exception of the New Mexico site (where
no change was found). The prevalence of food insecurity across study
sites during the COVID-19 pandemic ranged from 10.8% in a Cen-
tral/Upstate New York convenience survey from October to Decem-
ber 2020 (which asked about the last 30 days), to 73.9% in a New York
City high-risk survey in July/August 2020 which oversampled BIPOC,
low-income respondents. Among states that represented state charac-
teristics, food insecurity prevalence ranged from 28.8% in Maryland to
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Food insecurity and the COVID-19 pandemic 9

FIGURE 2 Overall prevalence of food insecurity across NFACT surveys and study sites. Before COVID-19 data was collected
retrospectively at the same time as data regarding food insecurity since the COVID-19 pandemic. The timeframe of “since COVID-19”
varied by site, depending on when the survey was fielded, but all used March 2020 as a reference point. NFACT, National Food Access
and COVID research Team.

36.2% in Wisconsin since the start of the COVID-19 pandemic. In sites
that gathered retrospective data on the time periods both before and
during the COVID-19 pandemic, the rate of increase ranged from 0%
in New Mexico to a 65% increase among respondents in the California-
Bay Area. We found that both convenience and representative samples
had significantly lower prevalence of food insecurity both before and
since the COVID-19 pandemic, compared with surveys targeting high-
risk populations, though the percent change did not significantly differ
across survey sample type (Table 3).

Prevalence of food insecurity among BIPOC respondents
In all survey sites that collected data on food insecurity before (ex-
post) and during the COVID-19 pandemic, we found that food insecu-
rity increased for BIPOC respondents since the onset of the COVID-19
pandemic, with the exception of New Mexico. Furthermore, we found

that the prevalence of food insecurity among BIPOC respondents dur-
ing the COVID-19 pandemic was higher than the overall prevalence
of food insecurity in the majority of study sites (Figure 3); however, it
is worth noting that this was also true for pre-COVID-19 food inse-
curity. The highest percent increase in food insecurity was identified
in the California-Bay Area (54.2% increase in food insecurity among
BIPOC respondents). However, the highest prevalence of food insecu-
rity during the COVID-19 pandemic among BIPOC respondents was
identified in the NY-Capital Region (83.8%). We found the prevalence
of BIPOC food insecurity during the COVID-19 pandemic was signif-
icantly different (P = 0.048) for convenience (40.2%) versus high-risk
(55.1%) survey types.

Furthermore, we disaggregated race and ethnicity data when a par-
ticular survey had ≥30 respondents identifying within a specific race or
ethnic group (Figure 4). This additional breakdown further highlights
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disparities in food insecurity across many study sites among BIPOC
respondents, as compared with NHW respondents. For example, al-
though the majority of surveys found the prevalence of food insecurity
was higher for BIPOC respondents both before and during the COVID-
19 pandemic, the opposite is true of NHW respondents (i.e. the major-
ity of surveys found the prevalence of food insecurity among NHW re-
spondents before and during the COVID-19 pandemic was lower than
the site’s overall food insecurity).

Prevalence of food insecurity among households with
children
In all but one survey (New Mexico) with data on food insecurity be-
fore (ex-post) and during the COVID-19 pandemic, food insecurity in-
creased among households with children (Figure 5). The highest re-
ported percent change was in Massachusetts (a 62.1% increase), whereas
the overall highest prevalence during the COVID-19 pandemic was
69.3% food insecurity among households with children in a Utah sur-
vey focused on SNAP participants. In surveys representative of the state
population, the prevalence of food insecurity among households with
children ranged from 41.7% in Vermont in August/September 2020 to
56% in Arizona. Convenience surveys had statistically lower food in-
security prevalence compared with high-risk survey populations both
before the COVID-19 pandemic (P = 0.042) and during the COVID-
19 pandemic (P = 0.003). We found no significant differences between
the other survey types (Table 3).

Prevalence of food insecurity among respondents
experiencing job disruption
Food insecurity during the COVID-19 pandemic was higher in all
surveys and study sites among respondents facing job disruption,
compared with the overall prevalence of food insecurity in those sites
(Figure 6). The range of food insecurity among respondents with job
disruptions since the COVID-19 pandemic (March 2020) ranged from
21.5% in Central/Upstate New York to ≤77.2% in New York City among
all surveys. Among surveys with state-wide representative samples on
some characteristics, the prevalence of food insecurity for those with job
disruptions ranged from 38.7% in Vermont in August/September 2020
to 59.8% in Wisconsin. Convenience surveys had statistically lower food
insecurity prevalence compared with high-risk survey populations for
any job disruption (P = 0.003), job loss (P = 0.003), and reduction in
hours (P = 0.036) (Table 3).

Discussion

In this study, food insecurity was assessed in multiple sites across the
USA using a common measurement instrument. Key trends in food in-
security were highly consistent among research sites, albeit with some
significant differences in magnitude depending on survey type. This
study utilized three different sampling methods (representative, con-
venience, and targeted high-risk populations), allowing us to compare
results between both study sites and sampling strategies.

In our study, food insecurity increased across nearly all research sites
between the pre- and during pandemic periods, with the exception of
New Mexico. The New Mexico site may not have seen increases in food
insecurity during COVID-19 because of the state’s high rate of food
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Food insecurity and the COVID-19 pandemic 11

FIGURE 3 Prevalence of food insecurity before and during the COVID-19 pandemic, and the percent change, among BIPOC
respondents, by study site. Before COVID-19 data was collected retrospectively at the same time as data regarding food insecurity since
the COVID-19 pandemic. The timeframe of “since COVID-19” varied by site, depending on when the survey was fielded, but all used
March 2020 as a reference point. BIPOC, Black, Indigenous, and People of Color.

insecurity prior to the pandemic; New Mexico ranked 4th in food in-
security in the USA in 2019 (35). Additionally, those experiencing food
insecurity in the state may have limited access to the Internet in order
to take the survey and may not have been reached through convenience
sampling compared with other sites.

Although there have been several national surveys examining food
insecurity during COVID-19 and its associated factors, only a few have
examined the relation between food insecurity before and since the pan-
demic onset as the majority of our study sites did with posthoc data.
Our results that show an increase in food insecurity from pre- to dur-
ing pandemic is consistent with the few other national surveys exam-
ining the impact of COVID-19 on food insecurity. For example, data
from the Census Household Pulse Survey and the COVID Impact Sur-
vey used probability sampling to obtain nationally representative sam-
ples, which Morales et al. (2020) used to find that household food inse-

curity prevalence increased from 30% prepandemic to 43% in late April
2020 (36). In the COVID Impact Survey, data collected in early April
2020 was extended using models to show that the overall prevalence
of food insecurity was more than double the predicted rate (37). These
same researchers found similar estimates of food insecurity increases
using data from the Census Household Pulse Survey (38–40). Addi-
tionally, a study among parents in the USA recruited through Facebook
showed that those reporting low or very low food security increased
from 37% before COVID-19 to 54% in May 2020, and then decreased
to 45% in September 2020 (39). Among one of the only cohort stud-
ies we are aware of to date, an investigation conducted in Pittsburgh,
PA, also found that food insecurity increased among low-income, pre-
dominantly BIPOC residents in a study cohort from 20.7% before
the pandemic to 36.9% in the months following COVID-19’s onset
(36, 40).
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12 Niles et al.

FIGURE 4 Prevalence of food insecurity before and during the COVID-19 pandemic among different racial and ethnic groups, by study
site. Disaggregated race and ethnicity food insecurity prevalence is only reported for sites where ≥30 respondents identified as a specific
race or ethnic group.

CURRENT DEVELOPMENTS IN NUTRITION

D
ow

nloaded from
 https://academ

ic.oup.com
/cdn/article/5/12/nzab135/6415196 by U

niversity of M
aryland, Baltim

ore C
ounty (U

M
BC

) user on 05 January 2023



Food insecurity and the COVID-19 pandemic 13

FIGURE 5 Prevalence of food insecurity before and during the COVID-19 pandemic among households with children in a study site, and
the percent change. Before COVID-19 data was collected retrospectively at the same time as data regarding food insecurity since the
COVID-19 pandemic. The timeframe of “since COVID-19” varied by site, depending on when the survey was fielded, but all used March
2020 as a reference point.

In sites where NFACT predicted a rate of change in food insecu-
rity, such results may be influenced by prepandemic trends, as sum-
marized through the most recent USDA Economic Research Service
(ERS) Household Food Security in the United States report (41), which
shows regional differences in the prevalence of food insecurity rates av-
eraged from 2018 to 2020. For example, some south-central and Ap-
palachian states (e.g. New Mexico, Texas, Oklahoma, Louisiana, Mis-
sissippi) report food insecurity above the US average. West coast states
(California, Oregon, Washington), upper Midwest and northern plains
states (e.g. North Dakota, South Dakota, Minnesota), and some eastern
states (Virginia, New Jersey, Vermont) report lower than average food
insecurity. However, when we compared these prepandemic conditions
to survey results, we found that regional differences in food insecurity
(below, near, or above the national average) do not adequately explain
differences between pre- and postpandemic food insecurity at NFACT
study sites. For example, the average change in food security across
NFACT representative surveys was 34.7%. Arizona, which the USDA-
ERS report identifies as a state with near-average rates of food insecurity

(∼10.7%), reported through NFACT survey results a lower than average
rate of change pre- and postpandemic. Meanwhile, Vermont is a state
that is reported by the USDA-ERS to have lower than average rates of
food insecurity, yet the rate of change between pre- and postpandemic
(28.9%) was close to the NFACT average rate of change. Similar findings
emerge when considering the NFACT surveys that employed a conve-
nience sampling approach, indicating that posthoc prepandemic con-
ditions may not be an appropriate proxy for estimating the effect of the
pandemic on food insecurity in the regional or state level.

Notably, select NFACT sites that utilized a representative high-risk
sampling approach were more likely than surveys using a convenience
or representative sample to document a higher prevalence of food
insecurity since the onset of the COVID-19 pandemic. These results
suggest that targeted oversampling of high-risk populations is likely to
detect higher food insecurity outcomes, an important finding for future
surveys and methodologies. These results may also be critical for policy-
makers who may seek to utilize these methods to understand the preva-
lence of food insecurity for specific vulnerable groups. Furthermore,
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14 Niles et al.

FIGURE 6 Prevalence of food insecurity since the COVID-19 pandemic among respondents with any job disruption, job loss, furlough,
and/or reduction in hours, by study site.

when assessing overall food insecurity before or during the COVID-19
pandemic there were no statistically significant differences in food in-
security prevalence between convenience and representative sampling
approaches. Among all survey approaches there were no significant dif-
ferences in the percent change of prevalence of food insecurity, suggest-
ing that the rate of change was consistent across all survey types. These
results provide important findings for researchers who may consider
various factors (e.g. cost, timeframe for data collection, ability to rep-
resent data at a state level) when determining a sampling approach in
the future.

It should also be noted that our results show clear differences in
food insecurity in different US regions. According to national food
insecurity statistics from 2018 to 2020, regional differences were al-
ready present prepandemic and overall food insecurity rates were higher
in southern states compared with the rest of the USA, ranging from
5.7% in New Hampshire to 15.3% in Mississippi (41). These differ-
ences may be partially attributed to unique economic vulnerabilities
such as household characteristics (income, education, employment, and
household composition) as well as state-level economic characteris-
tics and policies (wages, cost of living, unemployment benefits, and as-
sistance programs) (35, 42). Within the pandemic context, these dif-
ferences may be further attributed to problems in the food supply
chain and community purchasing behavior (i.e. stockpiling), especially

at the beginning of the pandemic (37). Another likely cause for vari-
ation is the inconsistent national approach to pandemic-related re-
strictions such as stay-at-home orders, restrictions on businesses, and
quarantine requirements. Variation in state response to the threat of
rising food insecurity is best exemplified in state waivers authorized
through SNAP and the Women, Infants and Children (WIC) program
and administered through the USDA Food and Nutrition Services.
Specifically, states had discretion about which benefits and waivers
to request. Although some states made repeated requests for a wide
range of allowances authorized by Congress, others requested only a
few (43, 44). It is likely that variation in each state’s application of ex-
tra benefits and temporary waivers influenced differences in food in-
security across our study sites. We suggest that future research exam-
ine the relative effects of extra benefits and waivers granted to states,
and their influence on both programmatic enrollment and food security
outcomes.

Our study found that some populations have experienced higher
rates of food insecurity since the COVID-19 pandemic (25, 45, 46).
Consistent with recent studies (37, 47), BIPOC populations reported
higher rates of food insecurity than NHW respondents in nearly all
NFACT study sites both before and since the onset of the COVID-
19 pandemic. Moreover, the three sampling approaches used by
NFACT sites found strikingly similar results. There was no statistical
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Food insecurity and the COVID-19 pandemic 15

difference between sampling strategies, with the exception of conve-
nience and targeted high-risk approaches, specifically when addressing
food insecurity among BIPOC respondents during the COVID-19 pan-
demic. Several other national surveys using professional survey plat-
forms (Qualtrics and Turk Prime) have similarly found higher food in-
security rates among black and Hispanic respondents compared with
NHW respondents (15, 25). The only study to provide food insecurity
data for Native American respondents found that this population also
has a higher rate of food insecurity than NHW populations since the
beginning of the pandemic (25). Our research and the work of others
(48, 49) clearly shows that the short-term effects of the pandemic ex-
pose underlying racial and economic inequalities, but also highlights
that BIPOC respondents faced a higher prevalence of food insecurity
before the COVID-19 pandemic. As a result, strategic policy interven-
tions that include short-term relief and long-term programmatic efforts
to support underserved individuals, households, and communities are
needed (48). Additionally, it has been suggested that US policy shift to-
wards a human rights framework for addressing food insecurity, an ap-
proach that necessitates attention to social and economic determinants
(50).

As well, our research also found that the pandemic has dispropor-
tionately affected households with children. Although it is estimated
that the overall prevalence of food insecurity doubled in the early days
of the pandemic, it is estimated that food insecurity among households
with children tripled during that time period (47). Again, our analy-
sis showed few differences in results by sampling strategy, with these
differences being limited to comparing convenience and high-risk ap-
proaches. Several other studies support our findings, showing consis-
tently that households with children are experiencing high levels of food
insecurity during the COVID-19 pandemic (15, 25). Though our study
does not focus on household composition, past research has shown that
single parent households where women are the head of the household
are particularly vulnerable to food insecurity. Studies from across the
world show that children who experience food insecurity are more likely
to be undernourished and suffer from poor cognitive development as a
result (51–53). Our results should be of concern to those who focus on
child development and well-being.

One likely contributor to the disproportionate increase in food in-
security among households with children was the shift to online edu-
cation, which increased challenges for families that depended on free
or reduced-price school meals. Although federal support such as the
Pandemic Electronic Benefits Transfer (P-EBT) program provided ad-
ditional benefits to families who normally would qualify for these free
and reduced-price meals (54), additional hurdles in accessing school
meals were reported. For example, the national NFACT survey con-
ducted in the summer of 2020 found that participation in the school
meals program dropped during the beginning of the pandemic, likely
before states had developed alternative school-meal delivery strategies
or accessed federal funding for expanded programs. Further, between
45 and 55% of survey respondents who utilized school meal pick-
ups during the pandemic reported difficulties with availability of de-
livery, meal pick-up sites being open, and the quantity of food pro-
vided (55). Compounding these challenges, low-income families with
children were more likely to lose income during the COVID-19 pan-
demic compared with households without children (54). These findings
strongly suggest a need for increased support for school food programs,

enabling these important programs to ensure that meals reach fami-
lies in need. Similarly, NFACT sites universally found a higher preva-
lence of food insecurity among households that experienced job or in-
come loss during the pandemic compared to households with no change
in employment status, a finding aligned with other recent research
(15, 25, 56).

Several of our sites conducted repeated cross-sectional or panel sur-
veys, providing insights into the prevalence of food insecurity over time,
both within and across regions. Four NFACT study sites have con-
ducted >1 round of surveys (New York City, New York Capital Region,
Vermont, and Washington state), whereas more recent surveys (Mas-
sachusetts and the second Washington state survey) were designed to
elucidate respondent experiences with food insecurity within the past
30 days, providing a more current understanding of food insecurity
prevalence. All cross-sectional studies found an increasing prevalence
of food insecurity as the pandemic continues, with each additional sur-
vey demonstrating a higher prevalence of food insecurity since the onset
of the COVID-19 pandemic. All of these cross-sectional surveys mea-
sured food insecurity since the COVID-19 pandemic began, suggesting
that additional numbers of individuals continue to become food inse-
cure, even after the initial impacts of COVID-19 have been felt. Like-
wise, the recent NFACT Massachusetts survey, measuring food insecu-
rity prevalence in the last 30 days, found that nearly 30% of respondents
were classified as food insecure at the end of 2020. This prevalence is
significantly higher than the prepandemic level of 8.4% for this state
(13), though it should be noted that the prepandemic level for Mas-
sachusetts respondents was much higher than observed prepandemic
levels. Although our study did not look at the severity of food insecu-
rity, other studies have examined the change in food insecurity sever-
ity over time. A study consisting of repeated cross-sectional surveys in
Mexico found that overall food insecurity increased monthly from April
to June of 2020. Although mild food insecurity decreased from May to
June of 2020, moderate and severe food insecurity increased over this
time period (57).

Evidence from the NFACT surveys corroborates other studies sug-
gesting that food insecurity levels are likely to persist above prepan-
demic levels for an extended period of time as occurred after the Great
Recession and past disasters (13, 17, 20). As noted by Hernandez and
Holtzclaw (58), the combined impact of a pandemic and a recession
are unique in modern memory. However, the slow recovery from the
2008 Great Recession in the USA is instructive. It took 11 years for food
insecurity levels to return to prerecession levels after the Great Reces-
sion; according to national data, food insecurity went from 11.1% in
2007 to 14.6% in 2008, reaching a peak of 14.9% in 2011, and back to
11.1% only in 2018 (13). Similarly, high levels of food insecurity were
observed ≤5 y following other disasters, such as after Hurricanes Kat-
rina and Harvey (20, 59). Besides factors such as age, race/ethnicity, and
income, other factors such as support systems, community and gener-
alized self-efficacy are also critical when addressing food insecurity in
a postdisaster context. A 5-year follow-up study on Hurricane Katrina
revealed that postdisaster food insecurity levels were associated with
poor physical and mental health, as well as low social support, gener-
alized self-efficacy, and sense of community (17, 59). Considering that
the pandemic has disproportionately affected racial and ethnic minori-
ties, these populations are likely to experience higher levels of food in-
security and be affected by its long-lasting health effects even after the
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16 Niles et al.

economy recovers. Taken together, these results suggest that the impact
of COVID-19 on food security in the USA is far from over, and ad-
ditional support systems and policies will be necessary to continue to
alleviate the long-term impacts of the global pandemic and recession.

This research is not without limitations. In presenting our results, we
recognize 3 key limitations. First, research that requires participants to
report eating or food-related behaviors is challenged by both recall and
social desirability bias (60). Retrospectively asking participants about
food insecurity has been shown to lead to overestimation of pre-COVID
prevalence of food insecurity (38), suggesting our study may contain
similar overestimations. However, we try to address this potential lim-
itation by reporting percent change between pre- and during COVID-
19 food security, in addition to absolute prevalence of food insecurity,
though if the overall prepandemic levels of food insecurity are lower,
our absolute food insecurity prevalence is likely underestimated. Al-
though there has been some scepticism about the high prevalence of
food insecurity reported since the COVID-19 pandemic began, our re-
sults confirm this high prevalence while providing a more robust mea-
sure to benchmark changes. Second, surveys across all research sites
included in this study were administered online, limiting respondents
to those with computer skills and Internet access. Although there are
many studies that have utilized the USDA food security module in an
online format (e.g. 61–63), this potentially introduced a barrier for some
(though not all) elderly or low-income potential respondents (64, 65),
as well as those living in rural areas without reliable Internet (66). Addi-
tionally, there have been some studies that show differences in respon-
dent affirmations of food insecurity questions, depending on whether
questionnaires are administered online or in person. Further research
is needed before the effects of food insecurity survey modality is fully
understood (67). Our study employed a number of methods to over-
come this challenge across different sampling strategies. These strategies
included partnering with nonprofit and community organizations as
well as government assistance programs to advertise the survey, and
seeking economic representation through sampling targets. Notably,
our results show no statistically significant difference between sites us-
ing convenience and representative samples, indicating that even for
study sites that employed a convenience sampling approach, this poten-
tial bias did not have a significant influence on our findings. Although
differences did emerge when representative and targeted high-risk sam-
ples were compared, we argue that this shows the importance of pur-
poseful sampling in target communities. Finally, all sites used the USDA
6-item Short Form Food Security Module, which we acknowledge is not
as comprehensive as the 18-item measure, cannot measure the most se-
vere levels of food insecurity, and does not ask about the conditions
of children in the household. Furthermore, following the USDA stan-
dard scoring, we dichotomized our food insecurity prevalence given the
number of sites and complexity of our data reporting. However, we rec-
ognize that there are degrees of food insecurity (very low, low, marginal)
and that this can have important implications for food insecurity im-
pacts (57) and policymaking (68).

A number of US studies have explored the impact of COVID-19 on
food insecurity prevalence since the beginning of the COVID-19 pan-
demic, though most have been national samples, modeling efforts, or
single site-specific studies. Here, we report the results from a nationwide
collaborative effort across 18 study sites and a nationally representative
sample, including 22 surveys since the beginning of the COVID-19 pan-

demic. The scale of our work provides data from >27,000 people, and
more completely demonstrates the economic hardship the COVID-19
pandemic has had for many people. Our findings show that the eco-
nomic impacts of the COVID-19 pandemic on food insecurity were felt
particularly hard by households with children and BIPOC respondents,
providing further evidence that the pandemic has exacerbated racial
and ethnic disparities in food insecurity that existed prior to the pan-
demic. Surveys conducted in study sites more than once also demon-
strate an increasing prevalence of food insecurity since the COVID-19
pandemic began, and more recent studies reaffirm that a high preva-
lence of food insecurity, compared with before the COVID-19 pan-
demic, continues. We further demonstrate how survey methodology
can affect food insecurity estimates and changes in prevalence across
pre- and post-COVID-19 data, demonstrating the importance of high-
risk target studies for adequately assessing unique populations in need.
These findings point to the clear continued need for additional pro-
grammatic and policy assistance to provide food insecurity and eco-
nomic relief even as the pandemic may wane, but longer-term impacts
from economic recessions set in. Our future work will continue to con-
duct additional surveys and comparative analysis to quantify changes in
food access, food security, and food assistance use as the USA recovers
from the COVID-19 pandemic.
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