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Abstract
Previous research has demonstrated that the burden of household food insecurity is disproportionately high among racial/ethnic
minority groups, yet no peer-reviewed studies have systematically examined racial/ethnic disparities in household food insecurity
in the context of the COVID-19 pandemic. This cross-sectional study on household food insecurity during COVID-19 used data
from a nationally representative sample of US households through the 2020 Household Pulse Survey (HPS) (including all 50
states and the District of Columbia, n = 74,413 households). Six generalized estimating equation (GEE) models were estimated,
and the results indicated that households headed by Blacks, Asians, Hispanics, or other racial/ethnic minorities were not
significantly more food insecure than White households during the pandemic. However, among food-insecure households,
Black households were more likely to report that they could not afford to buy more food; Asian and Hispanic households were
more likely to be afraid to go out to buy food; Asian households were more likely to face transportation issues when purchasing
food; while White households were more likely to report that stores did not have the food they wanted. Moreover, racial/ethnic
minorities were significantly less confident about their household food security for the next 4 weeks than Whites. The corona-
virus pandemic crisis has exposed and exacerbated the food injustice in American society. Policymakers and local officials
should take concerted actions to improve the capacity of food supply and ensure food equality across all racial/ethnic groups.
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Introduction

Household food insecurity, defined as the limited or uncertain
ability to acquire adequate food for one or more household
members [1], remains an issue of great concern among
American families. According to a recent US Department of
Agriculture (USDA) report, in 2018, about 11.1% of US
households experienced food insecurity at least part of the
time, which equates to 37.2 million people, including 11.2
million children [2]. The salience of food insecurity has been
underscored by its links to adverse health and social

outcomes. People from food-insecure households, for exam-
ple, tend to report poorer physical health [3–5], symptoms of
anxiety or depression [6, 7], lower self-esteem [8], and poorer
overall mental health status [9, 10]. Particularly, children who
live in food-insecure homes are more likely to have emotional
distress, decreased quality of life, and worse academic perfor-
mance [11–14]. Annually, food insecurity has caused at least
160 billion dollars of economic burden in the USA [15].
Therefore, some scholars refer to food insecurity as “a symp-
tom of a complex and multidimensional social disease” [16].

Household Food Insecurity During the COVID-19
Pandemic

While the prevalence of household food insecurity in the US
has been slowly decreasing in the years following the Great
Recession, reaching a pre-recession level in 2018 [2], the on-
going COVID-19 pandemic crisis has worsened the situation.
Caused by the novel coronavirus SARS-CoV-2, COVID-19
was identified in December 2019 and declared a pandemic by
the World Health Organization (WHO) on March 11th, 2020
[17]. The pandemic and social distancing efforts implemented
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to slow its spread have disrupted global and local food supply
chains [18]. Due to the unprecedented rise in unemployment,
many households are experiencing income shocks, which led
to an inability to afford food. A Marketplace report concluded
that the US is now facing its worst food insecurity challenge
[19].

The most striking revelation of the pandemic and food
insecurity is that a significant portion of previously food-
secure households is facing food insecurity for the first time.
According to the Marketplace report, approximately 40% of
the increase in food bank usage comes from individuals
experiencing food insecurity for the first time [19, 20]. On
the other hand, food scarcity at grocery stores, as well as
income and labor insecurity, is hindering the already adverse
situations of more vulnerable groups. Indeed, poor or low-
income and pre-pandemic food-insecure households are fac-
ing greater food hardship during the pandemic [21]. It is clear
that the COVID-19 tragedy has devastatingly threatened the
food security of American families, and we still have much to
learn about the characteristics of household food insecurity
during this crisis, including racial/ethnic disparities.

Race/Ethnicity and Household Food Insecurity

The burden of household food insecurity is not distributed
equally, as this burden is disproportionately high among
racial/ethnic minority groups [3, 22–25]. For example, even
though food insecurity in 2018 had reached the pre-recession
level, households headed by Blacks and Hispanics remained
disproportionately affected by food insecurity at a rate of
21.2% and 16.2%, respectively, while the national average
was 11.1% [2]. The relationship between race/ethnicity and
food insecurity is complex, as it intertwines with other risk
factors, such as poverty and unemployment. Previous research
suggests that the concentration of social and economic disad-
vantage among racial/ethnic minorities is a significant predic-
tor of their higher rates of food insecurity [26].

However, despite the intersectionality of race/ethnicity and
other social or economic factors of food insecurity, some stud-
ies noted that the higher risk of food insecurity among people
of color continues even after the effects of other confounders
are removed [10, 27–30]. It is possible that racial discrimina-
tion and racism play a role in creating food inequalities across
racial/ethnic groups. For example, Burke et al. [31] investigat-
ed the association between lifetime racial discrimination and
food insecurity among Black food-insecure households with
children in South Carolina. They found that even after
adjusting for other demographic and socioeconomic con-
founders, every unit increase in the frequency of racial dis-
crimination was associated with a 5% increase in the odds of
being very low food secure [31].

To the best of our knowledge, no peer-reviewed studies
have systematically examined racial/ethnic disparities in

household food insecurity in the context of the COVID-19
pandemic. Yet, there is evidence suggesting that the ongoing
crisis has more adverse implications on racial/ethnic minori-
ties [32–34]. Based on the previous research on food insecu-
rity, we hypothesize that during the COVID-19 pandemic,
racial/ethnic minority households experience higher levels of
food insecurity thanWhite households. We analyzed data of a
nationally representative sample of US households through
the 2020 Household Pulse Survey (HPS). The generalized
estimating equation (GEE) procedure was utilized to select
the best fitting models to test the hypothesis. To disentangle
the independent effect of race/ethnicity on household food
insecurity from other confounders, we adjusted for demo-
graphic characteristics, household structure, socioeconomic
status (SES), and health in all models. These four areas were
selected based on a review of the literature on the determinants
of household food insecurity [2, 3, 35–38]. Specifically, for
demographic characteristics, we included sex and age, which
have been shown to affect food insecurity [22, 35, 39].
Household structure factors, including household size, marital
status, and the number of children, are also associated with
food insecurity [3, 36]. Since SES is a crucial predictor of food
insecurity [36], in our models, we included four SES vari-
ables: poverty, education, housing tenure, and employment
status. Finally, the general health status has been linked to
household food insecurity [40, 41].

Material and Methods

Data

This study is a secondary analysis of cross-sectional data, and
measures were derived from the 2020 Household Pulse
Survey (HPS). To understand the impacts of the COVID-19
pandemic on American households, the US Census Bureau
developed and implemented the HPS in partnership with five
federal statistical partner agencies, including the Bureau of
Labor Statistics, the National Center for Health Statistics, the
United States Department of Agriculture’s Economic
Research Service, the National Center for Education
Statistics, and the Department of Housing and Urban
Development. The Census Bureau selected a large nationally
representative sample for the HPS by utilizing its Master
Address File (MAF), which is considered the gold standard
frame for US statistics [42]. In fact, the HPS is one of the first
nationally representative surveys that provide comprehensive
and timely information on the social and economic implica-
tions of COVID-19 [42].

Data collection of the HPS began on April 23, 2020, and
was conducted by an Internet questionnaire through the online
survey platform Qualtrics, with survey links sent by email.
The HPS questionnaire includes questions on employment
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status, spending patterns, food security, housing, physical and
mental health, access to health care, and educational disrup-
tion during the pandemic. For the week-one sample, there
were 74,413 respondents in total [42]. On May 20, 2020, data
pertaining to the week-one sample were released through ta-
bles, interactive data tools, and microdata files accessible from
the US Census Bureau’s Experimental Data webpage (https://
www.census.gov/programs-surveys/household-pulse-survey/
datasets.html). We used the week-one HPS microdata files for
this study. Overall, our analyses included 74,413 American
households across the 50 states and the District of Columbia.
Due to the HPS’ complex sampling design, we applied the
recommended sampling weight to adjust for differential prob-
abilities of selection for each household [42]. The sampling
design of HPS and our survey-weighted analyses allow for
generalization to households in the US.

Variables

Table 1 provides descriptive statistics for each analytical var-
iable. Together, our analyses included six dependent vari-
ables, and the independent variables were grouped into two
categories: focal independent variables and control variables.

Dependent Variables

The USDA Household Food Security Survey Module
(HFSSM) uses a multi-item scale to assess a variety of aspects
of a household’s access to food, which becomes a standard
measure of food insecurity in the USA [2]. Instead of includ-
ing any items from the HFSSM scale, the HPS collected a
different measure of food insecurity by asking respondents
to choose a statement that best described the food eaten situ-
ation in their households over the past 7 days [42]. A recent
research report confirmed that the HPS measure is a good
indicator of household food insecurity and aligns with the
HFSSM measure [43]. We used responses to the HPS ques-
tion to construct a variable measuring the level of household
food insecurity during the COVID-19 pandemic, which
ranges from 0 = food secure (“enough of the kinds of food I/
we wanted to eat”) to 3 = severely food insecure (“often not
enough to eat”). The greater the value, the higher level of food
insecurity of the household. The average level of food insecu-
rity of our sample was 0.54.

For those households that self-reported being food inse-
cure, HPS asked the specific reasons why they did not have
enough food. Based on the responses, we created four binary
variables (each coded as 0 = no; 1 = yes) to measure different
causes of food insecurity. They are as follows: (1) could not
afford to buy more food; (2) afraid or did not want to go out to
buy food; (3) could not get out to buy food due to transporta-
tion, mobility, or health issues; and (4) the stores did not have
the food they wanted. Among the 30,534 food-insecure

households in our sample, 38% of them could not afford to
buy more food, 26% were afraid or did not want to go out to
buy food, 10% could not go out to buy food, and 52% reported
that stores did not have the food they wanted.

Finally, respondents rated their levels of confidence about
food security of their households for the next 4 weeks, based
on a 4-point Likert-type scale (from 1 = “not at all confident”
to 4 = “very confident”). We used responses to this question to
create the food security confidence variable. The average level
of food security confidence of our sample was 3.04.

Focal Independent Variables

Race/ethnicity variables were our focal independent variables.
An HPS-provided variable indicating the respondent’s race/
ethnicity was used, and we recorded it into five binary vari-
ables (each coded as 0 = no; 1 = yes), including White, non-
Hispanic; Black/African American, non-Hispanic; Asian,
non-Hispanic; Hispanic; and other racial/ethnic groups, non-
Hispanic. White was used as the reference group in the anal-
yses. In our sample, 63% of respondents were White, 11%
were Black, 5% were Asian, 17% were Hispanic, and 4%
were from other racial/ethnic groups.

Control Variables

Preexisting Household Food Insecurity The HPS asked re-
spondents’ household food security status before March 13,
2020. Using responses to this question, we developed a vari-
able to measure the level of preexisting household food inse-
curity status, and its value ranged from 0 = food secure to 3 =
severely food insecure. For our sample, the average level of
preexisting household food insecurity was 0.38.

Demographic Characteristics The respondent’s age in years
was calculated based on the reported date of birth. We used
the respondent sex variable from the HPS: females were coded
as 1, and males were coded as 0. The average age of all re-
spondents included in this study was 48 years old, and about
52% of respondents were female.

Household Structure The HPS provided the total number of
people (adults and children) currently living in each house-
hold. For all households included in the sample, the average
household size was 3 people. Depending on the respondent’s
marital status and whether he/she had child/ren, we created
four binary variables (each coded as 0 = no; 1 = yes): (1) mar-
ried and had child/ren; (2) unmarried and had child/ren; (3)
married without child/ren; (4) unmarried without child/ren.
Respondents who were married and had child/ren were used
as the reference group in the analyses. Among all respondents,
25% of them were currently married and had children, 16%
were unmarried and had children, 31% were married but did
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not have children, and 28% were unmarried and did not have
children.

Socioeconomic Status (SES) Total household income before
taxes was provided by the HPS. The average household

income for our sample was 78,817 dollars. Based on the fed-
eral poverty thresholds, household income, household size,
and numbers of children, we categorized all households into
three groups: above low income, low income, and poor. In
terms of educational attainment, each respondent reported

Table 1 Descriptive statistics for analytical variables (n = 74,413)

Variables Frequency % missing Mean SD

Dependent variables:

Household food insecurity level 1.70 0.535 0.722

Causes of household food insecurity

Couldn’t afford to buy more food 11,565 0.00

Afraid or did not want to go out to buy food 7998

Couldn’t get out to buy food due to transportation,
mobility, or health issues

3049

The stores did not have the food they wanted 15,812

Household food security confidence level 8.37 3.036 1.012

Independent variables:

Household food insecurity level prior to March 13, 2020 1.67 0.383 0.685

Demographic Characteristics

Age 0.00 48.236 16.805

Sex

Female 38,417 0.00

Male 35,996

Race/ethnicity

White 46,720 0.00

Black 8546

Asian 3804

Hispanic 12,479

Other racial/ethnic groups 2864

Household Structure

Total number of people in household 0.00 3.482 1.949

Married and had children 18,135 0.71

Unmarried and had children 11,571

Married and no children 23,133

Unmarried and no children 21,044

SES

Household income 13.57 78,817.35 53,466.46

Educational attainment 0.00 4.348 1.593

Housing Tenure

Owned 14,769 10.71

Rented 21,343

Mortgage or loan 30,333

Employed for the last 7 days 38,727 0.70

You or anyone in your household might experience a loss
of employment income in the next 4 weeks because
of the COVID-19 pandemic

28,680 0.74

Received free groceries or a free meal during the past 7 days 5422 1.97

Health

General health status 9.37 3.543 1.039

Results presented in Table 1 were weighted based on the HPS recommended sampling weights
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his/her highest degree completed, ranging from 1 = less than
high school to 7 = graduate degree. For the sample, the aver-
age educational attainment level was 4.35.

For housing tenure, we created three binary variables (each
coded as 0 = no; 1 = yes): 1) the respondent owned the house/
apartment without a mortgage or loan; (2) the respondent
owned the house/apartment with a mortgage or loan; and (3)
the respondent rented the house/apartment. Respondents who
owned their houses/apartments without a mortgage/loan were
used as the reference group. Together, about 30% of the
households included in this study owned their houses or apart-
ments without a mortgage or loan, 41% had a mortgage/loan,
and 29% rented their houses or apartments.

For employment status, we used the survey question about
whether the respondent did any work for either pay or profit
during the past 7 days (0 = no; 1 = yes). In our sample, 52% of
respondents were employed. Moreover, employment expecta-
tion was measured by whether the respondent expected him/
her or anyone in the household to experience a loss of em-
ployment income in the next 4 weeks because of the pandem-
ic. About 47% of households expected to experience a loss of
employment income due to COVID-19. In addition, the free
meal variable indicated whether the respondent or anyone in
the household received free groceries or meals during the past
7 days (0 = no; 1 = yes). In the sample, 7% of households
reported receiving free groceries or meals.

Health Respondents rated their health, in general, using a 5-
point Likert-type scale (1 = poor; 5 = excellent). The average
general health scores reported by the respondents was 3.54.

Analytic Strategy and Modeling Plan

We analyzed the dataset using generalized estimating equa-
tions (GEEs). GEEs are appropriate for this study for two
main reasons: first, like other generalized linear models,
GEEs relax the assumptions of traditional regression models,
such as normality of variable distribution [44–46]; second,
GEEs are better than other generalized linear models when
used to analyze clustered data [47], and our data has a clus-
tered structure: the 74,413 households in our sample were
clustered within the 50 states and the District of Columbia.
GEEs have also been used to analyze clustered data in other
studies [48–50].

In total, six GEE models were estimated. In Model 1, we
included all households (n = 74,413) and used the level of
household food insecurity as the dependent variable, race/
ethnicity as focal independent variables, and the level of
preexisting household food insecurity, demographic charac-
teristics, household structure, SES, and health as control var-
iables. For Models 2–5, we only included households that
self-reported as food insecure (n = 30,534). The four causes
of household food insecurity were dependent variables, and

independent variables were the same as those in Model 1.
Finally, in Model 6, the level of food security confidence
was the dependent variable. Independent variables were sim-
ilar to those in Model 1, except that employment expectation
was included as an additional control variable.

In terms of the intracluster dependency correlation matrix
of GEEs, in this study, we specified the exchangeable corre-
lation matrix, which assumes constant intracluster dependen-
cy, such that all off-diagonal elements of the correlation ma-
trix are equal [45, 46]. We used this specification in other
studies (e.g., 49, 50, 52), and it fits better than other applicable
specifications (i.e., independent and unstructured) for the six
GEE models.

To select the best fitting models, for Model 1 and Model 6,
we tested normal, gamma, and inverse Gaussian distributions
for dependent variables with logarithmic (log) and identity
link functions [51]. We selected the inverse Gaussian with
the identity link function for Model 1 and the inverse
Gaussian with the log link function for Model 6. For Models
2–5, since dependent variables were dichotomous, we select-
ed binomial distributions with a logit link function [51]. Those
specifications were selected because they yielded the lowest
quasi-likelihood under the independence criterion (QIC)
values, meaning they were the best fitting models.

Based on the variance inflation factor (VIF) and tolerance,
inferences from the six GEE models were not affected by
multicollinearity. Missing data was not an issue for this study,
as the missing values of the main variables we included in the
analyses (age, sex, race/ethnicity, educational attainment,
household size, whether the respondent had child/ren) were
already imputed by the HPS [42]. Other variables we used had
low levels of missing data (< 14%). Therefore, in the analyses,
the listwise deletion was implemented to handle missing data.

Results

Descriptive Results

Based on a nationally representative sample of US house-
holds, we found that the overall prevalence of household food
insecurity has been increasing as the pandemic evolves.
Before March 13, 2020, about 30% of households in our sam-
ple self-reported as food insecure, while the number rapidly
increased to 43% in late April 2020. As shown in Fig. 1,
among the five racial/ethnic groups, the percentage of food-
insecure households has raised more than 14% for Asian and
Hispanic households and more than 13% for White house-
holds. Until late April, about half Black and Hispanic house-
holds in our sample were food insecure. In terms of SES, 11%
Black and 9% Hispanic households were poor, compared to
2% for White and 3% for Asian households. About 65%
Asians were employed for the last 7 days, which was higher
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thanWhites (56%), Blacks (57%), Hispanics (57%), and other
racial/ethnic groups (57%). On average, Asians had the
highest educational attainment level (5.85), while Hispanics
had the lowest level (4.69).

Multivariate Results

Table 2 reports the results from Model 1, predicting the level
of food insecurity during the COVID-19 pandemic among the
74,413 households. Households headed by Blacks, Asians, or
Hispanics were not significantly more food insecure than
White households during the pandemic (p > 0.05).
Households with higher levels of preexisting food insecurity
experienced higher levels of food insecurity during the pan-
demic (p < 0.0001). In terms of demographic characteristics,
Model 1 suggests that older respondents reported significantly
lower levels of household food insecurity than younger re-
spondents during the pandemic (p < 0.0001), while sex was
not a significant predictor (p = 0.125). For household struc-
ture, we found that households with a larger size tended to be
significantly more food insecure during the pandemic (p =
0.047). Unmarried respondents with (p = 0.036) or without
(p = 0.018) children had higher levels of food insecurity than
married respondents who had children. For SES variables,
low-income households had significantly higher levels of food
insecurity than above-low-income households (p = 0.036),
while there was no significant difference between poor and
above-low-income households (p = 0.141). As compared to
households that owned their houses/apartments without a
mortgage/loan, households that had a mortgage/loan (p =
0.002) or rented their houses/apartments (p = 0.002) experi-
enced significantly higher levels of food insecurity during
COVID-19. People who were employed were less food inse-
cure than people who did not work for pay for the past 7 days
(p < 0.0001), and households that received free meals/
groceries for the past 7 days were significantly more food

insecure than households that did not receive free meals/
groceries (p < 0.0001). Finally, the healthier the respondents
reported being, the more food secure their households were
(p < 0.0001).

Tables 3 and 4 report the results for Models 2–5, predicting
the causes of food insecurity among those food-insecure
households (n = 30,534). The results of Model 2 suggest that
when all control variables were held constant, as compared to
White food-insecure households, Black food-insecure house-
holds (p < 0.0001) or food-insecure households that were
headed by other races/ethnicities (p = 0.006) were more likely
to report that they could not afford to buy more food during
the pandemic. Model 3 indicates that Asian (p < 0.0001) and
Hispanic (p = 0.001) food-insecure households were more
likely to report that they were afraid or did not want to go
out to buy food during COVID-19 than White food-insecure
households. According to Model 4, as compared to White
food-insecure households, Asian food-insecure households
(p = 0.003) and food-insecure households headed by other
races/ethnicities (p = 0.016) were more likely to report that
they could not go out to buy food due to transportation, mo-
bility, or health issues during the pandemic. Finally, the results
from Model 5 demonstrate that when compared to Black
(p < 0.0001), Asian (p < 0.0001), and Hispanic (p < 0.0001)
food-insecure households, White food-insecure households
were significantly more likely to report that the stores did
not have the food they wanted. Please see Tables 3 and 4 for
detailed results of the control variables.

Table 5 reports the results from Model 6, predicting the
level of food security confidence among the 74,413 house-
holds. There were significant racial/ethnic findings: Black
(p < 0.0001), Asian (p < 0.0001), Hispanic (p < 0.0001) re-
spondents, and respondents from other racial/ethnic groups
(p = 0.003) were all significantly less confident about their
household food security for the next 4 weeks than White re-
spondents. The results of Model 6 also suggest that

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

White Black Asian Hispanic Other racial/ethnic
groups

Food-insecure household prior to COVID-19 Food-insecure household during COVID-19

Fig. 1 The percentage of food-
insecure households before and
during COVID-19 by
race/ethnicity
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respondents from households that were more food insecure
prior to COVID-19 had significantly lower levels of food
security confidence (p < 0.001). In terms of household struc-
ture, as compared to people who were married and had chil-
dren, those who were married but without children were sig-
nificantly more confident about their household food security
for the next 4 weeks (p < 0.0001). For SES variables, both
low-income (p < 0.0001) and poor (p < 0.0001) households
had significantly lower levels of food security confidence than
above-low-income households. Educational attainment
(p < 0.0001) were significantly and positively associated with
food security confidence. People who rented their houses/
apartments (p < 0.0001), unemployed (p < 0.0001), or

expected to lose their jobs (p < 0.0001) were significantly less
confident about their household food security. Finally, people
who self-reported as healthy were significantly more confi-
dent about their household food security for the next four
weeks (p < 0.0001).

Discussion

Race/ethnicity is a key factor contributing to the production of
food insecurity [3, 22, 24]. There are few, if any, published
studies using empirical evidence to systematically examine
racial/ethnic disparities in household food insecurity in the

Table 2 Results of the GEE model predicting the level of household food insecurity during the COVID-19 pandemic (n = 74,413)

Variables Model 1

B SE CI p

Intercept 1.647*** 0.045 (1.558; 1.735) < 0.0001

Household food insecurity level prior to March 13, 2020 0.652*** 0.010 (0.633; 0.672) < 0.0001

Demographic characteristics:

Age − 0.004*** 0.000 (− 0.005; − 0.004) < 0.0001

Female 0.009 0.006 (− 0.003; 0.021) 0.125

Race/ethnicity

White ref ref ref ref

Black 0.022 0.015 (− 0.007; 0.051) 0.133

Asian − 0.012 0.011 (− 0.033; 0.010) 0.293

Hispanic 0.041 0.027 (− 0.012; 0.094) 0.127

Other racial/ethnic groups 0.040* 0.020 (0.002; 0.079) 0.041

Household structure:

Total number of people in household 0.009* 0.005 (0.000; 0.018) 0.047

Married and had children ref ref ref ref

Unmarried and had children 0.028* 0.013 (0.002; 0.054) 0.036

Married and no children 0.017 0.016 (− 0.015; 0.049) 0.307

Unmarried and no children 0.027* 0.012 (0.005; 0.050) 0.018

SES:

Above-low-income household ref ref ref ref

Low-income household 0.039* 0.018 (0.003; 0.075) 0.036

Poor household 0.045 0.031 (− 0.015; 0.106) 0.141

Educational attainment 0.002 0.003 (− 0.005; 0.009) 0.580

Housing Tenure

Owned ref ref ref ref

Rented 0.044** 0.014 (0.016; 0.072) 0.002

Mortgage or loan 0.022** 0.007 (0.008; 0.036) 0.002

Employed for the last 7 days − 0.070*** 0.014 (− 0.098; − 0.042) < 0.0001

Received free groceries or a free meal during the past 7 days 0.090*** 0.022 (0.047, 0.133) < 0.0001

Health:

General health status − 0.068*** 0.004 (− 0.075, − 0.060) < 0.0001

*** p < 0.001,** p < 0.01, * p < 0.05

Results presented in Table 2 were weighted based on the HPS recommended sampling weights

Inverse Gaussian distribution with the identity link function
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context of the COVID-19 pandemic. This critical knowledge
gap exists, despite the reality that millions of American house-
holds are now struggling to feed their families. This paper
contributes to the small number of studies documenting the
characteristics of US household food insecurity during
COVID-19 [42], and we are the first to focus on racial/
ethnic disparities.

To test the hypothesis, six GEEmodels were estimated.We
first noted that during the pandemic, the level of household
food insecurity did not significantly differ across racial/ethnic

groups, when demographic characteristics, household struc-
ture, SES, and health were controlled. This finding initially
appears to contradict earlier studies suggesting that racial/
ethnic minorities, especially Blacks and Hispanics, are dispro-
portionately affected by food insecurity [3, 23]. A possible
explanation is that with a noticeable increase of White food-
insecure households during COVID-19, the racial/ethnic gap
seems less evident. In other words, we found no support for
the hypothesis when all households were included in the
model.

Table 5 Results of the GEE model predicting the level of food security confidence during the COVID-19 pandemic (n = 74,413)

Variables Model 6

B SE CI p

Intercept 0.917*** 0.041 (0.838; 0.997) < 0.0001

Household food insecurity level prior to March 13, 2020 − 0.177*** 0.006 (− 0.189; − 0.165) < 0.0001

Demographic characteristics:

Age 0.001 0.000 (0.000; 0.001) 0.123

Female − 0.012 0.010 (− 0.031; 0.007) 0.204

Race/ethnicity

White ref ref ref ref

Black − 0.061*** 0.014 (− 0.088; − 0.033) < 0.0001

Asian − 0.067*** 0.010 (− 0.087; − 0.047) < 0.0001

Hispanic − 0.060*** 0.008 (− 0.077; − 0.044) < 0.0001

Other Racial/ethnic groups − 0.053** 0.018 (− 0.088, − 0.017) 0.003

Household structure:

Total number of people in household 0.006 0.003 (− 0.001; 0.011) 0.053

Married and had children ref ref ref ref

Unmarried and had children − 0.016 0.010 (− 0.035; 0.004) 0.110

Married and no children 0.040*** 0.010 (0.021; 0.059) < 0.0001

Unmarried and no children 0.012 0.009 (− 0.005; 0.029) 0.175

SES:

Above-low-income household ref ref ref ref

Low-income household − 0.090*** 0.009 (− 0.108; − 0.072) < 0.0001

Poor household − 0.101*** 0.018 (− 0.138; −0.065) < 0.0001

Educational attainment 0.020*** 0.003 (0.014; 0.026) < 0.0001

Housing Tenure

Owned ref ref ref ref

Rented − 0.059*** 0.016 (− 0.090; − 0.029) < 0.0001

Mortgage − 0.026 0.014 (− 0.053; 0.000) 0.052

Employed for the last 7 days 0.034*** 0.006 (0.022; 0.046) < 0.0001

You or anyone in your household might experience
a loss of employment income in the next 4 weeks
because of the COVID-19 pandemic

− 0.152*** 0.009 (− 0.169; −0.134) < 0.0001

Received free groceries or a free meal during the last 7 days − 0.030* 0.013 (− 0.055; −0.006) 0.015

Health:

General health status 0.061*** 0.004 (0.054; 0.068) < 0.0001

*** p < 0.001,** p < 0.01, * p < 0.05

Results presented in Table 5 were weighted based on the HPS recommended sampling weights

Inverse Gaussian distribution with the log link function
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However, the hypothesis holds when we examined the four
different causes of food insecurity among households self-
reported as food insecure during the pandemic. Specifically,
as compared to White food-insecure households, Black food-
insecure households were more likely to report that they could
not afford to buy more food during the pandemic. This finding
is unsurprising in light of previous research that the individuals
and families from Black communities are often at the risk of
suffering food insecurity [3, 22] due to their social and eco-
nomic disadvantages, such as lower SES [52, 53], racial dis-
crimination [31], and residential segregation [54–56]. The cur-
rent study contributes further evidence demonstrating that the
gap between Black andWhite households in food insecurity is
persistent throughout the pandemic. One putative explanation
is that as compared to Whites and other racial/ethnic groups,
Blacks are themost likely to work in industries that are affected
by the pandemic, which worsened the long-standing economic
hardship Black families have been facing [32].

Part of the substantive novelty of this study lies in our
findings on Asian and Hispanic households. We discovered
that Asian food-insecure households were more afraid to go
out to buy food than White food-insecure households. Not
being able to leave the house to purchase food could negative-
ly affect the food supply for the family. Because during the
early pandemic period, online grocery stores were overloaded
and often failed to meet the sudden demand [57, 58]. Many
households, especially those with less income and education,
could not afford or did not have the knowledge or skills to
purchase groceries online. We are unaware of previous find-
ings on the impacts of COVID-19 on food insecurity among
Asian households. However, there is evidence indicating that
racial hatred and discrimination towards Asian Americans
have been increasing since the beginning of the pandemic.
Often referred to as the “Chinese virus” or “kung flu,”
COVID-19 was used to rationalize anti-Asian xenophobia,
stoking public hysteria and racist attacks. Since mid-March,
for example, an incident-reporting center founded by the
Asian Pacific Policy and Planning Council has received more
than 1800 reports of pandemic-related harassment or violence
targeting Asian Americans across multiple states [59]. Those
racially driven attacks could very likely instill fear among
Asian communities. During the COVID-19 crisis, people are
already reluctant to leave their homes because of the fear of
contracting the coronavirus, while Asian families are
experiencing additional anxiety about dealing with racist inci-
dents, which intensified their food insecurity.

We also noted that as compared to White food-insecure
households, Asian food-insecure households had higher odds
of reporting that they could not go out to buy food because
they had transportation, mobility, or health issues. Although
Asian Americans, especially first-generation immigrants,
have shown to experience transportation barriers and health
disparities [60, 61], those factors have not been linked to food

insecurity among Asian households. Indeed, the lack of atten-
tion paid to the food security of Asian communities likely
relates to the model minority myth, which assumes that
Asian Americans have unparalleled achievements in educa-
tion and success [62] and thus suffer little health disparities.
Yet, studies have demonstrated that such a myth has led to
internalized racialism and further resulting in adverse environ-
mental and health outcomes (e.g., 51, 65, 66). Becerra et al.
[63] argued that Asian Americans are facing an overlooked
burden of food insecurity; thus, there is an imperative need for
more research on understanding the barriers to ensuring food
security among Asian families. Following this line of think-
ing, our study documented the specific food barriers Asian
households are facing during the pandemic.

Similarly, Hispanic food-insecure households also reported
that they were afraid or did not want to leave their homes to
purchase food. The food security gap between Hispanic and
White populations is long-standing [2, 23, 64], and previous
research suggests that deportation fears might be one of the
leading causes of food insecurity among Hispanic households,
especially those with immigrant members [65, 66]. During the
coronavirus outbreak, federal, state, and local authorities have
become more involved in enforcing immigration restrictions,
and those efforts have largely targeted Hispanic communities
[67, 68]. Hence, it is possible that as the fears of deportation,
family separation, and police harassment intensified during
the pandemic, many Hispanic families did not feel comfort-
able to leave their homes to buy food.

Asmentioned, the prevalence of food insecurity has rapidly
increased amongWhite households. In stark contrast to Black,
Asian, or Hispanic food-insecure households, White food-
insecure households were more likely to report that stores
did not have the food they wanted. What can be made of this
finding? Clearly, it implies that the main food access barrier
that White households were facing during COVID-19 was
more likely to be temporary. During the early pandemic peri-
od, stores experienced shortages for certain food items due to
logistics issues, market shifts, labor shortages, or customers’
hoarding behaviors. However, there is evidence suggesting
that grocery stores’ supply shortages have been greatly im-
proved since May [69]. In contrast, the burdens of food inse-
curity among minority households will last longer because
they are caused by systemic economic hardship, interpersonal
racial discrimination, and structural racism. Consequently, as
suggested by our last model, all racial/ethnic minority groups
were significantly less confident about their household food
security for the next 4 weeks thanWhites. During this ongoing
crisis, minorities were more stressed about feeding their fam-
ilies because their struggle with food was not just temporarily
triggered by COVID-19; rather, it is “a symptom of a social
disease” [16], deeply rooted within our social systems.

A number of studies have identified age, household size,
poverty, employment status, housing tenure, and health as key
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factors in the production of household food insecurity [2, 3,
35–38, 70]. Those findings were confirmed in our study. We
also found that only a small proportion of households in our
sample reported receiving free food: among all households,
7% received free food; and among food-insecure households,
10% received free food. As the pandemic persists, more coor-
dinated efforts are desperately needed to provide food support
to American families, especially those experiencing food
insecurity.

Study Limitations and Avenues for Further
Research

The results of this study should be interpreted in the context of
limitations. First, food security is defined as a multidimension-
al concept internationally. According to the Committee on
World Food Security (CFS), food security exists “when all
people at all times have physical and economic access to suf-
ficient, safe and nutritious food to meet their dietary needs and
food preferences for an active and healthy life” [71].
According to the CFS, there are four dimensions of food se-
curity: availability, access, stability, and utilization. Following
the USDA’s definition of food security [2], the current paper
focuses on the second dimension, food access. Future studies
could explore other dimensions of food security in the context
of COVID-19. Second, the USDA used a Rasch measurement
model to develop its food security scale [72] which is a uni-
dimensional item-response-theory model based on all
HFSSM items. Due to the HPS’ different food insecurity mea-
sure, we were unable to estimate the Rasch measurement
model in this study. Hence, our estimates on the prevalence
of household food insecurity are not strictly comparable to
estimates provided by the USDA. Third, this study does not
account for nutritional outcomes of food insecurity. During
the pandemic, less nutrient-rich foods have become cheaper
than more nutritious foods, so people with less resources
might switch to those more affordable but less healthy foods
[69]. In other words, even when people were able to buy the
food they wanted, they might still suffer negative nutritional
consequences. However, since the HPS did not ask food
prices or the types of food people purchased, we could not
investigate nutritional disparities among racial/ethnic groups
during the pandemic in this study. Fourth, due to the limitation
of the HPS data, we were unable to disaggregate Asian and
Hispanic categories into subgroups based on country of origin
(e.g., Chinese, Vietnamese, Mexican, Cuban), which might
mask substantial diversity that exists within Asian and
Hispanic populations and conceal disparate food insecurity
risks experienced by particular subgroups. For example, a
previous study found the highest prevalence of food insecurity
among Vietnamese Americans and the lowest prevalence
among Japanese Americans [63]. Fifth, based on previous

research and existing evidence, we provided explanations on
why Asian and Hispanic households might be afraid to leave
their homes to buy food. However, we acknowledge that in
the HPS questionnaire, respondents were not asked why they
were afraid or did not want to go out to buy food. The direct
links between COVID-19, racial discrimination, mobility, and
food insecurity need to be future investigated by future stud-
ies. Sixth, COVID-19 is an unpredictable and fast-moving
crisis, so it is possible that some of our findings might become
outdated as the pandemic evolves. However, we believe that
documenting and understanding people’s struggle with food
during the period of a major crisis is itself important.

This study also illuminated several future research direc-
tions. In this paper, we rely on the cross-sectional research
design and week-one HPS microdata. Future researchers can
use the weekly released HPS data to conduct longitudinal
studies to investigate how patterns suggested by our study
vary over time. Further, the first-week HPS questionnaire
did not include specific questions on receipt of Food Stamps
or access to the Coronavirus Aid, Relief, and Economic
Security (CARES) stimulus package. Yet, access to social
protection plays a vital role in reducing household food inse-
curity. Interestingly, our results indicated that there was no
significant difference in food insecurity between poor and
above-low-income households.We hypothesize that receiving
Food Stamps or the CARES stimulus package might have
protected poor families from food insecurity during COVID-
19. Recent findings suggest that the CARES Act has the po-
tential to reduce poverty in the USA [73, 74]. Future research
should explore whether and how the CARES Act affected
household food insecurity during the pandemic. Moreover,
future researchers should seek to collect data on household
geographic locations and investigate how location-related var-
iables (e.g., rural vs. urban) affect household food insecurity
during COVID-19. Factors at the state level should also be
taken into consideration. Finally, the effects of interactions
between demographic characteristics, household structure,
SES, and health variables on household food insecurity should
be future investigated.

Conclusions

The coronavirus pandemic crisis, and the resulting economic
crash, has exposed and exacerbated food injustice in
American society. This paper provides one of the first assess-
ments of household food insecurity across racial/ethnic groups
in the USA during the period of a pandemic, with the HPS
being one of the few to provide national-level data on the
social impacts of COVID-19. To ensure adequate food avail-
ability for all households, policymakers and local officials
should accelerate efforts to improve the capacity of the food
supply chain, increase the number of food assistance

1311J. Racial and Ethnic Health Disparities  (2021) 8:1300–1314

123456789)1 3



programs, and make those programs more accessible. At the
same time, concerted action is needed to ensure food equality
across all racial/ethnic groups. For example, legislators could
consider providing income support for households that are
facing financial hardship, especially those from Black com-
munities, and urgent steps should be taken to prevent racial
attacks and xenophobic violence targeting Asian and Hispanic
populations. Without such action, the current health crisis
could become a social crisis that will have long-term conse-
quences for American families.
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