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ARTICLE INFO ABSTRACT

Keywords: Little is known about the differences in dietary practices among food secure and food insecure populations during
N}ltriti‘m the early COVID-19 pandemic restrictions. The purpose of this study was to examine differences in dietary
]gg\t/m 1o practices the early COVID-19 pandemic restrictions between adults reporting food security versus food insecu-

rity. An online cross-sectional survey using validated measures was administered between April and September
2020 to explore both dietary patterns and practices and food security status among persons residing in five U.S.
states from different regions of the country during the COVID-19 pandemic. Between-group differences (food
secure versus food insecure) were examined for dietary practice outcomes using Pearson’s Chi-Square test sta-
tistic, with Fisher’s Exact test for cell counts less than five. There were 3,213 adult respondents. Food insecurity
increased among the survey sample from 15.9% before the COVID-19 pandemic to 23.1% during the onset of the
COVID-19 pandemic (p < 0.01). Compared to food secure respondents, those experiencing food insecurity re-
ported more group gatherings for meals during the pandemic, decreased fruit and vegetable intake, and a need
for more nutrition support resources than food secure respondents (p < 0.05). Food secure individuals reported
increasing alcohol consumption, more frequent take-out or delivery ordering from fast food or restaurants, and
more interest in supporting the local food system (p < 0.05). Results indicate a clear risk of disparities in dietary
practices based on food security status during the early COVID-19 pandemic restrictions. Public health research,
practice, and policy efforts should tailor specific efforts towards both food secure and food insecure groups.

Health disparities
Food security

1. Introduction national emergency, with lockdowns and restrictions leading to eco-

nomic distress and nationwide food retail closures. The United States (U.

Food insecurity, or lacking “access by all people at all times to
enough food for an active, healthy life,” is tied to poor dietary quality,
low perceived overall health, and increased risk for diet-related non-
communicable disease (Coleman-Jensen et al., 2020; Gundersen and
Ziliak, 2015; US Department of Agriculture and US Department of
Health and Human Services, 2020). Estimates of food insecurity during
the early months of the COVID-19 pandemic in 2020 were high, with as
much as 38.3% of American households lacking access to sufficient food
(Fitzpatrick et al., 2020). This period was marked by a declaration of a

S.) Department of Agriculture estimated food security to be at 10.5% for
data collected across the entire year of 2020, yet food insecurity was
higher than 15% for subpopulations including Black, non-Hispanic
households, households with children and adults, or that experienced
higher rates of poverty (Coleman-Jensen et al., 2020). This data suggests
that the COVID-19 pandemic played a role in deepening nutrition and
health disparities.

An emergent body of research has explored the impact of COVID-19
pandemic and related restrictions on dietary practices among the
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general population. For example, Chenarides’ et al. (2021) research
among a general metropolitan population in the U.S. found that con-
sumers adopted shopping practices that limit going to the grocery store
and food consumption patterns largely remained the same. Survey
participants cooked from home more during the pandemic to reduce the
amount of time and risk of going out (Filimonau et al., 2021; Bender
et al., 2021).

However, limited studies have assessed the impact of COVID-19 on
dietary practices by food security status. One study conducted among
residents of Los Angeles County found individuals reporting food inse-
curity were significantly more likely to report healthy and unhealthy
dietary changes than other populations (Miller et al., 2021). In a state-
wide survey in Vermont, participants that experienced household food
insecurity had higher odds of facing access challenges and utilizing
coping strategies, such as cutting meals or going hungry (Niles et al.,
2020).

Little is known about the differential impacts of the COVID-19
pandemic on dietary practices among food secure and insecure people
across the U.S. The objective of this study was to examine differences in
dietary practices by food security status among American households
across five diverse U.S. states during the early COVID-19 pandemic re-
strictions. Differences in dietary practices between food secure and
insecure respondents during this critical time are analyzed to inform
future public health responses for food and nutrition security (Shanks
et al., 2020).

2. Methods

A cross-sectional online survey was developed to explore changes to
food security in response to the national declaration of emergency in
March 2020 due to the COVID-19 pandemic (Trump, 2020). The survey
was distributed online using Qualtrics between April and September
2020 to a convenience sample across five states that vary by geographic
location, racial/ethnic breakdown, and percent poverty: Louisiana,
Montana, North Carolina, Oregon, and West Virginia (Grocke-Dewey
et al., 2021; University of Wisconsin Population Health Institute, 2020).
Adult participants aged 18 and over were recruited using a snowball
sampling technique, drawing upon partnerships that researchers had
previously established with organizations with wide reach, including
Cooperative Extension, public health departments, local and state list-
servs, and social media. The survey was closed after a 6 month data
collection period. The survey took an average of 32 min to complete.
Louisiana State University Agricultural Center, Montana State Univer-
sity, North Carolina State University, Western Oregon University, and
West Virginia University Institutional Review Boards approved the
study protocol.

2.1. Measures

Measures included (Supplement 1): sociodemographics; economic
security; household composition; public service support; health condi-
tions that are related to nutrition or increase complications with COVID-
19; and food (food security status, food behaviors, and food supply re-
sources). A majority of questions were adapted from validated surveys
developed from O’'Meara et al. (2022), Calloway et al. (2019), and
Bickel et al. (2000). One question about changing income during
COVID-19 was developed internally as no similar questions existed time.
The survey was reviewed by academic researchers and individuals from
community, state, and federal agencies to inform a final instrument.

Household food security was measured using the USDA’s Household
Food Security Survey Module Six-Item Short Form (Bickel et al., 2000).
Food security questions were modified for the context of the emergency
(e.g., “For the 12 months before the COVID pandemic the food that my
household bought just didn’t last and I/we didn’t have money to get
more” and “Since the COVID pandemic began in [state name] during
March, I ate less than I felt I should because there wasn’t enough money

Preventive Medicine Reports 28 (2022) 101830

for food”).

Dietary outcomes of interest included eating out, eat at someone
else’s place, eating frozen fruits and vegetables, cooking ready to eat
frozen meals, relying on others to get groceries, buying food out of fear
or anxiety, eating food out of fear or anxiety, stockpiling food, wasting
food, drinking alcohol, snacking, baking, gaining weight, leaving the
house for groceries, ordering take-out/pick up or delivery foods from
fast food/restaurants, cooking at home, eating fresh fruits and/or veg-
etables, eating canned fruits and/or vegetables, and food availability
when shopping.

2.2. Analysis

All questions were analyzed quantitatively. Food security status was
determined using USDA Household Food Security Survey Module
scoring procedures (Bickel et al., 2000). Mean, standard deviation, and
frequency statistics were used to describe characteristics of respondents.
Between-group differences (food secure versus food insecure) were
examined for dietary practice outcomes using Pearson’s Chi-Square test
statistic, with Fisher’s Exact test for cell counts less than five. Analyses
were conducted using SAS 9.4 (SAS Institute Inc., Cary, NC, U.S.).

3. Results

In total, 3213 individuals participated (response rates by state
include: Louisiana, 20.7%; Montana, 50.2%; North Carolina, 9.4%;
Oregon, 7.3%; West Virginia, 12.4%). Across these states, food insecu-
rity rose from 15.9% to 23.1% pre- to post-onset of the COVID-19
pandemic (p < 0.01). Those experiencing food insecurity reported
more economic hardship compared to food secure respondents, for
example missing bill or credit card payments (26.1% vs. 2.7%; p < 0.01)
or having been laid off (11.6% vs. 4.3%; p < 0.01). Individuals experi-
encing food insecurity also reported more children on average than
food-secure households (1.1 + 1.4 vs. 0.7 £+ 1.2, respectively; p < 0.01).
See Table 1.

Significant disparities in dietary practices existed between persons
reporting food security versus food insecurity (Table 2). Compared to
food secure respondents, those reporting food insecurity decreased fresh
fruit and vegetable consumption and reported gathering in groups for
meals. Those reporting food security utilized take-out or delivery ser-
vices at restaurants/fast food establishments and increased alcohol
consumption in comparison to food insecure individuals.

Regarding resources needed during the COVID-19 pandemic, food
insecure respondents reported needing support resources, whereas food
secure respondents more often noted an interest in knowing how to
support local food systems (data not shown). Food insecure respondents
reported more frequently than food secure respondents that information
about food availability in their area, federal food assistance, and char-
itable food organizations would be helpful (p < 0.05). Food insecure
respondents reported that advice about what to eat, food safety, reduce
or prevent food waste, food preservation, or home gardening and online
tools to help access food or improve diet would be helpful when
compared to food secure respondents (p < 0.05).

4. Discussion

Results from a survey administered across five states in response to
the COVID-19 pandemic identified important disparities in dietary
practices between food secure and insecure respondents during the early
COVID-19 pandemic restrictions. Individuals experiencing food insecu-
rity reported more group gatherings for meals during the pandemic,
decreased fruit and vegetable intake, and a need for more nutrition
support resources than food secure respondents, while individuals
experiencing food security reported increased alcohol consumption,
more frequent take-out or delivery ordering from fast food or restau-
rants, and more interest in supporting the local food system. Findings
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Table 1
Characteristics of Survey Respondents Reported by Food Security Status Across

Table 1 (continued)

Children (WIC)

Sociodemographic Characteristics Food Insecure Food Secure P
Five U.S. States During the COVID-19 Pandemic.
% n % n
Sociodemographic Characteristics Food Insecure Food Secure P
Disability Payments or Social 4.92 36 1.89 46 <0.01
% n % n Security Disability Insurance
Total 23.08 732 76.92 2,439 (SSDI)
Age Temporary Assistance to Needy 1.23 9 0.12 3 <0.01
18 to 24 14.78 106 7.63 183 0.01 Families (TANF)
25 to 34 23.99 172 19.15 459 Supplemental Security Income 4.78 35 1.97 48 <0.01
35 to 44 20.71 213 2357 565 (SsD
45 to 54 15.20 109 17.73 425 Free or reduced price school 12.02 88 4.02 98 <0.01
55 to 64 1269 91 18.15 435 breakfast or lunch
65+ 3.63 2 13.77 330 After school or summer meals 5.33 39 1.35 33 <0.01
program
Food from food banks or food 17.08 125 2.05 50 <0.01
Sex/Gender pantries
Female 88.8 650 86.10 2,100  0.01 Food gifts from relatives or 16.94 124 3.98 97 <0.01
Male 1011 74 13.45 328 friends
Other identity 0.82 6 0.24 6 Farmers market or Community 3.42 25 4.02 98 0.46
Prefer not to answer 0.00 0 0.12 3 Supported Agriculture (CSA)
Relying on alternative sources of ~ 13.66 100 7.50 183 <0.01
Race/Ethnicity food
White 72.54 531 89.38 2,180 <0.01
Black 9270 71 435 106 <0.01 Household Income During
Hispanic 7.65 56 2.95 72 <0.01 COVID-19
Asian 4.64 34 1.64 40 <0.01 $5,000 or less per year (or less 6.42 47 1.23 30 <0.01
American Indian/Alaskan Native ~ 3.42 25 1.52 37 <0.01 than $417 per month)
Middle Eastern 0.68 5 037 9 0.26 $5,001-15,000 per year (or $417 ~ 14.07 103 3.40 83
Hawaiian/Pacific Islander 0.00 0 0.12 3 0.45 - 1,250 per month)
Multi-racial 2.60 19 1.15 28 <0.01 $15,001-25,000 per year (or 13.80 101 5.13 125
Other race 0.82 6 0.70 17 0.73 $1,251 — 2,084 per month)
Prefer not to answer 1.23 9 0.29 7 <0.01 $25,001-35,000 per year (or 14.21 104 7.34 179
$2,085-2,917 per month)
Education $35,001-45,000 per year (or 12.84 94 8.16 199
Less than high school or less than 1.78 13 0.16 4 <0.01 $2,918-3,750 per month)
high school equivalent (GED) $45,001-50,000 per year (or 9.84 72 7.75 189
Completed high school or high 9.84 72 5.21 127 $3,751-4,167 per month)
. More than $50,000 per year (or 24.45 179 61.17 1,492
school equivalent (GED)
Some college, but no degree 27.87 204 13.74 335 more than $4,167 per month)
Completed 2-year junior or 1530 112 1021 249 Prefer not to answer 437 32 582 142
community college or trade
school Employment Status During
Completed 4-year college or 44.40 325 70.40 1,717 COVID-19
university or higher Not employed- not looking for 423 31 4.72 115 <0.01
Prefer not to answer 0.82 6 0.29 7 work
Not employed- looking for work 4.37 32 1.39 34
Children in Household Not en?ployed- retired, disabled, 7.24 53 9.80 239
Yes 53.57 360 3831 875  <0.01 a full-time homemaker/stay-at-
No 46.43 312 61.69 1,409 home parent, or a full-time
student
Yes- employed in a temporary or ~ 5.33 39 3.57 87
Food Security Before COVID-  After COVID- P seasonal job.
19 19 Yes- employed year-round in a 5.87 43 3.12 76
% n % n job for 1-10 h per week. .
Yes- employed year-round in a 14.75 108 10.33 252
Food Secure 84.10 2,702  76.92 2,439  <0.01 job for 11-29 h per week.
0 - High food security 74.07 2,380 65.97 2,092 Yes- employed year-round in a 52.60 385 61.42 1,498
1 — Marginal food security 10.02 322 10.94 347 job for more than 30 h per week.
Food Insecure 15.90 511 23.08 732 Other employment status 5.05 37 5.41 132
2 - Low food security 4.54 146 5.55 176 Prefer not to answer 0.55 4 0.25 6
3 - Low food security 2.77 89 4.45 141
4 - Low food security 1.84 59 2.52 80 .
. Health Conditions Reported Food Insecure Food Secure P
5 — Very low food security 2.02 65 2.84 920 During COVID-19
6 — Very low food security 4.73 152 7.73 245 % n % n
Overweight or obese 44.93 328 31.35 764 <0.01
Economic Hardship During Food Insecure Food Secure P High blood pressure or 23.29 170 21.99 536 0.46
COVID-19 hypertension
* n % n Prediabetes 1041 76 681 166  <0.01
Participation in Social Services High blood sugar, Type 1 7.67 56 4.72 115 <0.01
During COVID-19 diabetes, Type II diabetes
Supplemental Nutrition 19.67 144 2.95 72 <0.01 Gestational diabetes / diabetes 3.56 26 2.05 50 0.02
Assistance Program (SNAP) during pregnancy
Special Supplemental Nutrition 9.70 71 1.27 31 <0.01 Metabolic syndrome 2.88 21 1.68 41 0.04
Program for Women, Infants and 3.97 29 2.01 49 <0.01

(continued on next page)
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Table 1 (continued)

Sociodemographic Characteristics Food Insecure Food Secure P
% n % n

Heart condition such as a heart
attack, angina, or congestive
heart failure
Chronic lung disease or 9.18 67 5.95 145 <0.01
moderate to severe asthma
Chronic kidney disease 1.10 8 0.53 13 0.10
Chronic liver disease 0.68 5 0.37 9 0.26
Immunocompromised 7.81 57 4.60 112 <0.01
Other health condition 10.14 74 6.48 158 <0.01
No health conditions 37.12 271 48.46 1181 <0.01
Prefer not to answer 2.05 15 1.44 35 0.24

warrant the need to tailor public health nutrition responses for food and
nutrition security (Mozaffarian et al., 2021) among both food secure and
food insecure Americans during crisis situations.

Reported food insecurity during the COVID-19 pandemic in this
study was slightly lower than some national estimates (Fitzpatrick et al.,
2020) and somewhat higher than the pre-pandemic prevalence of food
insecurity (Coleman-Jensen et al., 2020). We found food insecurity
increased during the COVID-19 pandemic, especially among younger
females and those identifying with a racial and ethnic minority group. As
these populations were at higher risk of experiencing food insecurity
prior to the pandemic, household food insufficiency brought on by the
COVID-19 pandemic may persist (Lee et al., 2021).

Our findings also highlight dietary changes misaligned with public
health guidance among both food secure and food insecure groups
during the COVID-19 pandemic. Among those reporting food security,
lower fruit and vegetable intake is problematic given the associated risk
for diet-related chronic disease and gathering for meals increases risk for
virus transmission. However, social networks have been indicated as a
protective factor against food insecurity (Jayashankar and Raju, 2020).
Among food secure groups, increased consumption of food away from
home is concerning given these meals are typically high in saturated fat,
added sugar, and sodium — nutrients associated with diet-related chronic
disease if consumed in excess. Additionally, higher reported alcohol use
among food secure persons is worrying. Recent evidence suggests
alcohol increases risk for all-cause mortality and cancer and specifies no
safe level of consumption (Global Burden of Disease (GBD) Alcohol
Collaborators, 2018).

4.1. Limitations

This study’s strengths included the high number of responses, sample
representing various regions of the U.S., a diverse sample, and use of
validated questions. Limitations include its cross-sectional design, which
limit its ability to show how food security and dietary practices may
have varied across the data collection period. Data collection occurred
when in-person recruitment was neither possible nor ethical; however,
individuals without access to the Internet would not have been able to
access the survey. Given the nature of the convenience sample, the
response rate is unknown. In addition, the difference in the sample
within and across states may impact the generalizability of the findings.
Survey findings cannot be widely generalized as responses were mostly
from females (87.45%). Lastly, the survey was administered during a
tumultuous time and federal nutrition benefits were changing rapidly.
Thus, food security status and dietary practices likely changed for survey
participants.

5. Conclusion
This research illuminates how dietary changes among both food

insecure and food secure groups during the COVID-19 pandemic could
be detrimental to health. Risky dietary changes resulting from structural
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Table 2
Dietary Practices During the COVID-19 Pandemic Reported by Food Security
Status.

Dietary Changes During COVID-19 Food Insecure  Food Secure P
% n % n
Eating out
Decrease 89.69 322 90.50 791 0.34
Increase 6.13 22 4.35 38
No Changes 418 15 515 45
Eating at someone else’s place
Decrease 87.15 312 90.63 793 <0.01
Increase 4.75 17 1.26 11
No Changes 8.10 29 8.11 71
Eating frozen fruits and vegetables
Decrease 14.21 51 3.89 34 <0.01
Increase 40.95 147 27.49 240
No Changes 44.85 161 68.61 599
Cooking ready to eat frozen meals
Decrease 16.01 57 15.52 135 <0.01
Increase 33.43 119 16.9 147
No Changes 50.56 180 67.59 588
Relying on others to get groceries
for you
Decrease 9.58 34 5.07 44 <0.01
Increase 28.73 102 18.11 157
No Changes 61.69 219 76.82 666
Buying food out of fear or anxiety
Decrease 7.06 25 3.33 29 <0.01
Increase 60.45 214 52.41 456
No Changes 3249 115 44.25 385
Eating food out of fear or anxiety
Decrease 8.15 29 5.06 44 <0.01
Increase 47.75 170 31.15 271
No Changes 4410 157 63.79 555
Stockpiling food
Decrease 7.54 27 3.56 31 <0.01
Increase 52.23 187 49.66 432
No Changes 40.22 144  46.78 407
Wasting food
Decrease 47.19 168 32.88 287 <0.01
Increase 8.15 29 4.93 43
No Changes 44.66 159 62.20 543
Drinking alcohol
Decrease 15.14 53 6.09 53 <0.01
Increase 30.57 107 34.71 302
No Changes 5429 190 59.2 515
Snacking
Decrease 15.32 55 5.03 44 <0.01
Increase 62.40 224 57.44 502
No Changes 22.28 80 37.53 328
Baking
Decrease 8.36 30 2.63 23 <0.01
Increase 60.72 218  63.20 553
No Changes 30.92 111 3417 299
Gaining weight
Decrease 15.08 54 7.89 69 <0.01
Increase 53.35 191 46.91 410
No Changes 31.56 113 45.19 395

(continued on next page)
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Table 2 (continued)

Dietary Changes During COVID-19 Food Insecure ~ Food Secure P
% n % n
Leaving the house for groceries
Decrease 81.51 291 83.43 730 0.02
Increase 12.89 46 8.46 74
No change 5.60 20 811 71
Ordering take-out/pick up or
delivery foods from fast food/
restaurants
Decrease 67.41 242 59.66 522 0.04
Increase 21.73 78 27.77 243
No change 67.41 39 12,57 110
Cooking at home
Decrease 585 21 1.60 14 <0.01
Increase 83.29 299 79.27 692
No change 10.86 39 19.13 167
Eating fresh fruits and/or
vegetables
Decrease 40.39 145 1566 137 <0.01
Increase 33.70 121 30.06 263
No change 25.91 93 54.29 475
Eating canned fruits and/or
vegetables
Decrease 14.29 51 4.12 36 <0.01
Increase 45.94 164 26.69 233
No change 39.78 142 69.19 604
Were all foods you needed
available when you shopped?
No 87.69 641 7450 1,817 <0.01
Yes 11.90 87 25.38 619

changes and psychosocial coping mechanisms during the COVID-19
pandemic likely increased risks for early death and disability and
COVID-19-related complications. Public health efforts should tailor
initiatives to the unique and urgent needs of both food insecure and food
secure Americans.
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