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Abstract

Objectives: Shifts in food acquisition during the COVID-19 pandemic may have affected diet.
Assessing changes in diet is needed to inform food assistance programs aimed at mitigating diet
disparities during future crises. This longitudinal study assessed changes in diet among a low-
income, racially diverse population from March-November 2020.

Methods: Survey data were collected from 291 adults living in Austin, TX. Multivariable ordinal
logistic regression models assessed the relationship between changes in consumption of fresh,
frozen, and canned fruits and vegetables (FV), and sugar-sweetened beverages (SSBs) and the
following food acquisition factors: food security, difficulty finding food, food bank usage, and
food shopping method.

Results: Adjusted models indicated individuals with consistent food insecurity had increased
odds of reporting a higher category of consumption for frozen (aOR =2.13, P < 0.05, CI:1.18-
3.85) and canned (aOR = 4.04, P < 0.01, CI:2.27-7.20) FV and SSB (aOR = 3.01, P < 0.01,
CI:1.65-5.51). Individuals who reported using a food bank were more likely to report increased
consumption of frozen (aOR = 2.14, P < 0.05, CI:1.22-3.76) and canned FV (aOR = 2.91, P< 0.01,
CI:1.69-4.99).

Conclusions: Shifts in food acquisition factors were associated with changes in diet. Findings
demonstrate the need for more robust food assistance programs that specifically focus on all
dimensions of food security.

The COVID-19 pandemic disrupted food systems internationally, altering food acquisition at the
community-level." Throughout the US, increased grocery store purchasing, known as “panic
buying,” occurred in the early months of the pandemic." This, alongside other pandemic-induced
changes to the food system, such as increasing illnesses among workers in food processing
facilities which caused farmers to dispose of foods requiring processing, strained the global food
system.” Due to the tie between food security and income, other pandemic-related factors, like
increased unemployment, worsened food security rates.”” Thus, there is reason to believe that
pandemic-related changes in food acquisition may have affected the diet of individuals at
heighted risk for experiencing food insecurity.

Research has documented inequities in food security during COVID-19.” One study found
significant differences between food insecurity and race, with Black adults reporting the
highest levels of food insecurity.” However, research examining changes in food acquisition
factors among low-income and racially minoritized population remains limited. Food security
is comprised of 4 dimensions: availability, accessibility, utilization, and stability.” For
example, food aid, such as receipt of food from a food bank, is considered to play a role in
the availability and stability dimensions of food security.” Research examining diet during
COVID-19 among individuals experiencing food insecurity seldom consider factors related to
these dimensions, like food bank use or food shopping method.”” This study seeks to address
these gaps by assessing changes in diet in relation to key food acquisition variables among a
low-income, racially diverse sample of individuals living in Austin, TX. In addition to food
security, this study included food bank usage, difficulty finding food, and food shopping
methods as proxy measures for the following dimensions of food security: stability, availabil-
ity, and accessibility.
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Methods
Study Design and Setting

Data used in this study come from a larger longitudinal cohort
study, the Food Retail: Evaluating Strategies for a Healthy Austin
project. In 2020, 2 additional surveys were administered to under-
stand how COVID-19 had impacted individuals’ food access and
diet. These surveys were administered online in June 2020 and
November 2020 and offered in English and Spanish. Analyses in
this study use data from the 291 participants who completed both
surveys. Written informed consent for publication of their data was
provided by all participants. All procedures were approved by the
University of Texas Health Science Center’s Committee for Pro-
tection of Human Subjects (HSC-SPH-18-0233).

Exposure variables were food security status, difficulty finding
food, food shopping method, and food bank usage. These variables
were selected based on the data available from the parent study.
Food bank usage was treated as a binary variable, with individuals
classified as “used” if they reported receiving food from a food bank
on either survey. Food banks included food pantries and other
charitable organizations that provide free food. Food security was
measured by the valid and reliable Hunger Vital Sign.” The meas-
ures for difficulty finding food and food shopping method were
developed by the research team and, like food security, were derived
from participants’ responses from both surveys to assess changes
between the first 3 months and 8 months of the pandemic. Each of
these variables had 3 possible categories. Supplementary Table 1
displays original survey questions and variables generated for ana-
lyses. Relatedly, Supplementary Table 2 defines the 4 dimensions of
food security and their alignment to the exposure variables.

Dietary variables were developed by the research team and were
selected based on previous literature examining diet during the
pandemic.””’ Form of fruit and vegetables (FV) were considered to
increase comparability to similar research that differentiated
between FV type.” Change in consumption of fresh, canned, and
frozen FV, and sugar-sweetened beverages (SSBs) were the main
outcomes of interest. Directionality of change was determined by
comparing participants’ responses based on the first 3 months of
the pandemic to those from 8 months into the pandemic. Partici-
pants were classified as having a “net increase” in consumption if
their answers on both surveys resulted in an overall increase (e.g., a
participant reported “agree” on the first survey and “neither agree
or disagree” on the second survey). This technique was also used to
create the categories “net decrease” and “stayed the same.” A “net
decrease” included participants whose answers indicated an overall
decrease in consumption and “stayed the same” was used to cat-
egorize participants whose answers fluctuated between the first and
second survey (e.g., a participant reported “agree” to the first survey
and “disagree” on the second).

Covariates were chosen based on previously identified correlates
of food security.™” Covariates included age (years), sex, race/ethni-
city, adults in household, children in household primary language
spoken, and wage change. Wage change referred to change in wages
from the first 3 months of the pandemic to 8 months into the
pandemic.

Statistical Analysis

Descriptive statistics were generated as means and standard devi-
ations for continuous variables and percentages for categorical
variables. Ordinal logistic regression analyses were used to test
associations between changes in diet and food acquisition factors
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while controlling for covariates. Separate models were run for each
combination of dietary consumption and food acquisition factors,
and each controlled for all covariates. Models were conducted using
a complete case approach. The proportion of missing data for all
variables ranges from 0.003%-0.02%, suggesting a minimal impact
on the complete case analysis for all models. The sample size of
284 individuals was consistent across all models. Brant-Wald tests
were used to check the proportional odds assumption. All tests
resulted in insignificant results, indicating the proportional odds
assumptions were met. Odds ratios and 95% confidence intervals
(95% CI) were estimated for each model. The significance level for
the final models was set at 0.05. Analyses were conducted using
Stata (version 17, StataCorp).

Results

Descriptive statistics for demographic, food acquisition, and dietary
variables are displayed in Table 1. The sample was primarily
(71.82%) individuals from a racial/ethnic minority. Most partici-
pants (65.64%) consistently shopped in person. A little over half
(54.98%) remained food secure throughout the study period. Most
participants (69.07%) reported consistently having difficulty find-
ing the food items they purchased prior to the pandemic. Slightly
over half of participants reported an increase in fresh (56.36%) and
frozen (50.17%) FV consumption. Most participants (60.48%)
reported an overall decrease in SSB consumption.

Results from the ordinal logistic regression models are shown in
Table 2. The adjusted model examining changes in fresh FV con-
sumption and food shopping method indicated that individuals
whose food shopping method fluctuated were 72% (aOR = 0.28;
95% CI: 0.15-0.54) less likely to report a higher category of fresh FV
consumption compared to individuals who primarily shopped for
food in person. Results for changes in canned FV consumption and
food security indicated that individuals who were consistently food
insecure were 304% (aOR = 4.04; 95% CI: 2.27-7.20) more likely to
report a higher category of canned FV consumption than their
counterparts who were consistently food secure. The same model
revealed that individuals who used food banks at any time during
the pandemic were 191% (aOR = 2.91; 95% CI:1.69-4.99) more
likely to report a higher category of canned FV consumption. The
model for changes in frozen FV consumption revealed that indi-
viduals who experienced fluctuating (aOR = 2.23; 95% CI: 1.20-
4.20) and consistent food insecurity (aOR = 2.13; 95% CI:1.18-3.85)
were more likely to report a higher category of frozen FV consump-
tion. Those who reported using a food bank were 114% (aOR = 2.14;
95% CI: 1.22-3.76) more likely to report a higher category of frozen
FV consumption than those who did not. Adjusted odds ratios
examining changes in SSB consumption and food availability indi-
cated that individuals who experienced fluctuating (aOR = 3.31;
95% CI:1.06-10.34) or consistent (aOR = 4.01; 95% CI:1.10-9.50)
difficulty finding food were more likely to report increased in SSB
consumption than those who did not have difficulty finding food.
Individuals experiencing fluctuating food security were more likely
to report greater SSB consumption than those who were consist-
ently food secure (aOR = 2.60; 95% CI: 1.40-4.90).

Discussion

Food system disruptions during the COVID-19 pandemic had
significant effects on individuals’ food acquisition and diet." """
Approximately 34.36% of study participants shopped for food online
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Table 1. Descriptive statistics for demographic, food acquisition, and dietary

consumption variables (n = 291)

n % (Unweighted)
Age
M (SD) 42.7 (12.12)
Gender
Female 243 83.79%
Male 47 16.21%
Race/ethnicity
Non-Hispanic White 82 28.18%
Racial/Ethnic Minority 209 71.82%
Primary language
Only or mostly English 160 54.98%
Only or mostly Spanish 69 23.71%
Other (including English and Spanish equally) 62 21.31%
Adults in household
1 Adult 56 19.24%
2 Adults 143 49.14%
3 or more adults 92 31.62%
Children in household
No children in household 109 37.46%
Children in household 182 62.54%
Employment/wage change during COVID
No change in wage 128 43.99%
Decrease in wage 96 32.99%
Temporary decrease in wage 41 14.09%
Other (including increase in wage) 26 8.93%
Food insecurity during Covid
Food secure before and during 160 54.98%
Food insecurity fluctuated 55 18.90%
Food insecurity before and during 76 26.12%
Difficulty finding food
Never difficult 25 8.59%
Consistently had issues 201 69.07%
Fluctuating Issues 65 22.34%
Shopping method
Consistently shopped in person 191 65.64%
Consistently shopped via curbside, home 48 16.49%
delivery, etc.
Fluctuated 52 17.87%
Food bank usage
Never used 104 64.26%
Used 187 35.74%
(Continued)

https://doi.org/10.1017/dmp.2025.10138 Published online by Cambridge University Press

Table 1. (Continued)

n % (Unweighted)

Fresh fruit and vegetable consumption

Net increase 164 56.36%
Net stayed the same 67 23.02%
Net decrease 60 20.62%
Canned fruit and vegetable consumption

Net increase 95 32.65%
Net stayed the same 81 27.84%
Net decrease 115 39.52%
Frozen fruit and vegetable consumption

Net increase 146 50.17%
Net stayed the same 70 24.05%
Net decrease 75 25.17%
SSB consumption

Net increase 60 20.62%
Net stayed the same 55 18.90%
Net decrease 176 60.48%

Note: Cells may not sum to total due to missing values.

at least once during the study period, which aligns with national
trends in food shopping during the pandemic.'’ Changes in food
acquisition had notable effects on diet, with our findings indicating
positive associations between experiencing fluctuating or consist-
ent food insecurity and increased consumption of canned and
frozen FV consumption. Although these results contrast with pre-
vious research showing declines in FV consumption among food-
insecure individuals,”” this discrepancy may be explained by shifts
in food shopping behaviors and use of food banks. For example,
Kassas et al. found that individuals prioritized panic-buying non-
perishable items, such as canned and frozen foods, early in the
pandemic.' Individuals who reported using a food bank during our
study were more likely to report increased consumption of frozen
and canned FV. This is likely because food banks rely on self-stable
foods as they require less complex storage and distribution plans than
perishable foods.” As a result of pandemic-related social distancing
requirements, many food banks transitioned from operating like a
traditional grocery store to providing pre-prepared food boxes,
which may have further increased the reliance on shelf-stable,
non-perishable foods.® Like our findings, research by Bertmann
et al. found that food insecure individuals who did not report
using a food bank were more likely to report a reduction in FV
consumption.” These findings underscore the important role
charitable community organizations, such as food banks, food
pantries, and congregate meal sites, have in mitigating dietary
disparities during disasters.””’

Results provide needed insight into how pandemic-related
changes in the accessibility, availability, and stability dimensions
of food security affect diet. Specifically, the association between
difficulty finding food and an increase in SSB consumption speaks
to the availability component of food security, highlighting the
potential negative effects changes to the food supply system have
on diet quality. Our results indicate increased fresh FV among


https://doi.org/10.1017/dmp.2025.10138

Danielle J. Gartner et al.

Table 2. Logistic regression models examining associations between changes in dietary consumption and food acquisition factors® (n = 284)

Fresh Adjusted OR”

Canned Adjusted OR”

Frozen Adjusted OR”

SSB Adjusted OR”

(95% Cl) (95% Cl) (95% Cl) (95% Cl)
Difficulty finding food®
Fluctuated 1.69 (0.65-4.41) 1.12 (0.49-2.98) 1.65 (0.69-3.94) 3.31 (1.06-10.34)*
Consistently had issues 0.90 (0.38-2.10) 1.66 (0.73-3.77) 1.92 (0.87-4.23) 4,01 (1.37-11.77)*

Food insecurity status®

Food insecurity fluctuated 0.90 (0.48-1.68)

2.02 (1.10-3.68)*

2.23 (1.20-4.20)*

2.17 (1.12-4.21)*

Food insecure before and during 1.45 (0.78-2.69)

COVID

4.04 (2.27-7.20)**

2.13 (1.18-3.85)*

3.01 (1.65-5.51)**

Food shopping method®

Fluctuated 0.28 (0.15-0.54)**

0.80 (0.43-1.49)

1.11 (0.59-2.07)

1.66 (0.86-3.20)

Consistently shopping not in person 0.72 (0.37-1.38)

1.24 (0.67-2.29)

1.53 (0.81-2.90)

1.23 (0.62-2.43)

Food bank usage’

Used 1.22 (0.68-2.17)

2.91 (1.69-4.99)**

2.14 (1.22-3.76)*

1.66 (0.93-2.94)

*P <0.05, **P < 0.001.

?Separate models were run for each combination of dietary consumption and food acquisition factors.
bAll models adjusted for age, sex, race/ethnicity, language, adults in household, children inn household, and changes in wages.

“Reference group is no difficulty finding food.

dReference group is food secure before and during COVID.
“Reference group is consistently shopping in person.
fReference group is never used.

individuals who consistently shopped in person. However, previous
research has identified disparities in food shopping behaviors dur-
ing the pandemic.” Morales et al. found that Asian and Hispanic
food-insecure households were more likely to report being afraid to
go out to buy food than White households.” To effectively prevent
disparities in diet quality during disasters, federal food assistance
programs must consider all dimensions of food security and pro-
vide individuals with the flexibly to procure food in ways that align
with their preferences. The level of attention given to each dimen-
sion may vary depending on the community context and impact of
a given disaster. For instance, our findings indicating disparities in
fresh fruit and vegetable consumption by food shopping method
suggest that interventions aimed at supporting healthy food access
amid the pandemic may have helped prevent these disparities.
Ultimately, our findings support the call made by Litton et al. for
more robust food assistance efforts to support the health and well-
being of at-risk individuals during future disasters.”

This research used data from a study that intentionally sampled
low-income and racially diverse Central Texans. Most of the sample
reported owning a car and a requirement to participate was having a
home address. As a result, this sample is not representative of the
state or country and may not be generalizable to economically and
racially similar groups. The lack of variation in car access and home
ownership prevented us from including additional factors related to
the utilization and accessibility dimension of food security, such as
kitchen and geographic access. Furthermore, other factors related
to utilization, such as cooking skills, were outside the scope of the
parent study. Analyses rely on self-reported dietary habits and
could be impacted by recall bias. While directionality of change
in dietary consumption is measured, the degree of the change is not.
Therefore, we are unable to determine if these are meaningful
differences in dietary habits. Despite these limitations, the associ-
ations examined in this study provide vital information on a variety
of dietary habits during the COVID-19 pandemic among a unique
population.
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Conclusion

This research advances understanding on how changes in food acqui-
sition affect diet among a low-income and racially diverse sample.
Findings suggest that strategies focusing solely on improving economic
food access may overlook other determinants of diet, such as food
stability. Results underscore the importance of developing safety net
programs and policies that consider all dimensions of food security.

Supplementary material. The supplementary material for this article can be
found at http://doi.org/10.1017/dmp.2025.10138.

Data availability statement. All data and instruments utilized in this study
can be shared by request and contacting the author.

Author contribution. Conceptualization: D.].G.; methodology: D.J.G., K.M.].,
A.Ev.d.B., and AN, data analysis: D.J.G.; data collection and management:
AN, writing original draft: D.J.G; reviewing and editing drafts: K.M.J., A.E.v.d.
B., A.N,, and B.C,; supervision: A.E.v.d.B.; project administration: A.N; funding
acquisition: A.E.v.d.B. All authors have read and agreed to the published version
of the manuscript. All authors reviewed the study.

Acknowledgements. This work was done as part of a master’s thesis, so no
funding was needed. We would like to thank those who participated in the
parent study, without which this research would not have been possible.

Competing interests. The authors have no conflicts of interest to declare.

Ethical standard. The study procedure was performed in accordance with the
ethical principles of the Declaration of Helsinki and were approved by the
University of Texas Health Science Center’s Committee for Protection of
Human Subjects (HSC-SPH-18-0233). Informed consent was obtained from
all study participants.

References

1. Kassas B, Nayga RM Jr. Understanding the importance and timing of panic
buying among U.S. households during the COVID-19 pandemic. Food
Qual Prefer. 2021;93:104240. doi:10.1016/j.foodqual.2021.104240


http://doi.org/10.1017/dmp.2025.10138
https://doi.org/10.1016/j.foodqual.2021.104240
https://doi.org/10.1017/dmp.2025.10138

Disaster Medicine and Public Health Preparedness

. Ramos AK, Lowe AE, Herstein JJ, et al. Invisible no more: the impact of
COVID-19 on essential food production workers. ] Agromedicine. 2020;
25(4):378-382. doi:10.1080/1059924X.2020.1814925

. Morales DX, Morales SA, Beltran TF. Racial/ethnic disparities in house-
hold food insecurity during the COVID-19 pandemic: a nationally repre-
sentative study. J Racial Ethn Health Disparities. 2021;8(5):1300-1314. doi:
10.1007/s40615-020-00892-7

. Byker Shanks C, Houghtaling B, Shanks J, et al. Disparities in dietary
practices during the COVID-19 pandemic by food security status. Prev Med
Rep. 2022;28:101830. doi:10.1016/j.pmedr.2022.101830

. United Nations Food and Agriculture Organization. Food Security.
Published 2006. Accessed May 20, 2025. https://www.fao.org/fileadmin/tem
plates/faoitaly/documents/pdf/pdf_Food_Security_Cocept_Note.pdf

. Bertmann F, Rogomentich K, Belarmino EH, et al. The food bank and
food pantries help food insecure participants maintain fruit and vegetable

https://doi.org/10.1017/dmp.2025.10138 Published online by Cambridge University Press

10.

intake during COVID-19. Front Nutr. 2021;8:673158. Published 2021 Aug
6. doi:10.3389/fnut.2021.673158

. Litton MM, Beavers AW. The relationship between food security status

and fruit and vegetable intake during the COVID-19 pandemic. Nutrients.
2021;13(3):712. doi:10.3390/nu13030712

. Hager ER, Quigg AM, Black MM, et al. Development and validity of a

2-item screen to identify families at risk for food insecurity. Pediatrics. 2010;
126(1):26-32. doi:10.1542/peds.2009-3146.

. Levi R, Schwartz M, Campbell E, et al. Nutrition standards for the

charitable food system: challenges and opportunities. BMC Public Health.
2022;22(1):495. doi:10.1186/512889-022-12906-6

Duffy EW, Lo A, Hall MG, et al. Prevalence and demographic correlates of
online grocery shopping: results from a nationally representative survey
during the COVID-19 pandemic. Public Health Nutr. 2022;25(11):3079-3085.
doi:10.1017/51368980022001756


https://doi.org/10.1080/1059924X.2020.1814925
https://doi.org/10.1007/s40615-020-00892-7
https://doi.org/10.1016/j.pmedr.2022.101830
https://www.fao.org/fileadmin/templates/faoitaly/documents/pdf/pdf_Food_Security_Cocept_Note.pdf
https://www.fao.org/fileadmin/templates/faoitaly/documents/pdf/pdf_Food_Security_Cocept_Note.pdf
https://doi.org/10.3389/fnut.2021.673158
https://doi.org/10.3390/nu13030712
https://doi.org/10.1542/peds.2009-3146
https://doi.org/10.1186/s12889-022-12906-6
https://doi.org/10.1017/S1368980022001756
https://doi.org/10.1017/dmp.2025.10138

	Shifts in Food Acquisition and Consumption Habits During COVID-19: Insights from a Diverse Sample
	Methods
	Study Design and Setting
	Statistical Analysis

	Results
	Discussion
	Conclusion
	Supplementary material
	Data availability statement
	Author contribution
	Acknowledgements
	Competing interests
	Ethical standard
	References


