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Abstract
Objective: To investigate acquisition and mobility experiences of food-insecure
individuals across urbanicity levels (i.e., urban, suburban, rural) in the early
months of the COVID-19 pandemic.
Design: Cross-sectional study using a nationally representative online panel to
measure where food-insecure individuals acquired food, food acquisition barriers
and mobility to food sources, which were evaluated across urbanicity levels using
chi-squared tests and 95 % CI.
Setting: USA.
Participants: 2011 adults (18 years or older).
Results: Food insecurity impacted 62·3 % of adults in urban areas, 40·5 % in rural
areas and 36·7 % in suburban areas (P< 0·001). Food acquisition barriers that were
significantly more prevalent among food-insecure adults in urban areas were a
change in employment status (34·2 %; 95 % CI 27·2 %, 41·1 %; P < 0·0001)
and limited availability of food in retailers (38·8 %; 95 % CI 31·7 %, 45·9 %;
P < 0·001). In rural areas, food-insecure adults primarily acquired food for
the household from supercentres (61·5 %; 95 % CI 50·4 %, 72·5 %; P < 0·05),
while locally sourced foods were less common among food-insecure adults
in rural areas (6·9 %; 95 % CI 0·01 %, 13·0 %) compared to urban areas
(19·8 %; 95 % CI 14·3 %, 25·4 %; P < 0·01). Transportation as a barrier did not
vary significantly by urbanicity, but food-insecure adults across urbanicity lev-
els reported utilising a range of transportation modes to acquire food.
Conclusions: A planning approach that links urban and rural areas could
address food insecurity by enhancing the integration of food production, trans-
portation and food distribution, building towards a more resilient and equitable
food system for all Americans.
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The COVID-19 pandemic has exposed food system vulner-
abilities and exacerbated household food insecurity.
Underexplored in current literature are the vulnerabilities
and insecurities that have manifested differently by
geography. In 2019, food insecurity was highest among
urban (12·4 %) and rural households (12·1 %), compared

to suburban households (8·3 %), according to the US
Department of Agriculture(1). Early estimates in the pan-
demic (May 2020) projected 54 million Americans (16 %)
would experience food insecurity in 2020(2).

Food insecurity is a complex public health issue shaped
by socio-economic conditions, infrastructure and available
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resources – all of which vary by spatial contexts(3). Before
the pandemic, for example, existing economic opportuni-
ties remained stagnant in rural compared to urban areas;
lower population density in rural areas limited growth of
supermarkets, whereas in urban areas, supermarket redlin-
ing worsened access to affordable healthy food; and insuf-
ficient transportation infrastructure hindered people’s
ability to travel to available food sources in both urban
and rural communities(4–7).

The geographic patterns of food insecurity during the
pandemic and their relationships with economic and
mobility barriers across urbanicity are not well understood.
While short-term food aid has mitigated some acute food
supply chain and economic disruptions, long-term solu-
tions are imperative to address the root causes of food
insecurity. Failure to plan for long-term solutions will per-
petuate pre-existing disparities in barriers to food acquisi-
tion that are likely to vary by levels of urbanicity. This study
aims to address these knowledge gaps in the geographic
patterns of food insecurity by investigating acquisition
and mobility experiences of food-insecure individuals
across urbanicity levels (i.e., urban, suburban, rural) in
the early months of the COVID-19 pandemic.

Methods

We fielded a national survey to investigate food-related
experiences among 2011 US adults (18 years or older) from
June 17 to 29 2020 through the Harris Poll online omnibus
survey panel (participation rate 90 %), an online platform
that collects public opinion data monthly from millions
of adults worldwidewho are considered trusted panel part-
ners and who have agreed to participate in survey
research(8). Data were weighted using raking to reflect
nationally demographic proportions (gender, age, race/
ethnicity, education, marital status, income, household
size, region) based on the US Census Bureau’s 2019
Current Population Survey(9), and propensity score weight-
ingwas used to adjust for respondents’ propensity to be on-
line. A propensity score, developed by Harris Poll (email
communication from Harris Poll staff in March 2021),
allows researchers to adjust for attitudinal and behavioural
differences between those who are online v. those who are
not, those who join online panels v. those who do not and
those who responded to this survey v. those who did not.

Food insecurity was determined by adapting the 2-item
Hunger Vital Sign screening tool to ask about experiences
in the COVID-19 pandemic(10). Respondents were categor-
ised as food insecure if they responded affirmatively (often
true or sometimes true v. never true) to either: (1) ‘In the
past 30 days of the COVID-19 pandemic, I/we worried
whether food would run out before getting money to
buymore’ and (2) ‘In the past 30 days of the COVID-19 pan-
demic, the food I/we bought just didn’t last and I/we didn’t
have enough more to get more’. Using questions designed
by the authors, respondents also reported on one or more

food sources where food was acquired, barriers to food
acquisition and themost likely mode of transportation used
when travelling to/from food sources. Socio-demographic
characteristics, including urbanicity (resides in an urban
area or city area; in a suburban area next to a city; in a small
town or rural area) were self-reported.

Using chi-squared tests, we compared food insecurity
across urbanicity levels (i.e., urban, suburban, rural) as well
as food acquisition experiences and mobility across urban-
icity levels among food-insecure adults. For measures
related towhere foodwas acquired, barriers to food acquis-
ition and mobility to food sources, we calculated propor-
tions and 95 %CI using Stata version 14.2.

Results

Almost half of respondents (n 922, 45·8 %) experienced
food insecurity a couple of months after the coronavirus
was declared a national emergency on13 March 2020.
Food insecurity was most prevalent among households
with an income below $35 000 (64·8 %; P< 0·001). By race,
69·3 % of Latinx and 62·2 % of Black respondents experi-
enced food insecurity compared to 43·4 % of Asian and
37·7 % of White respondents (P < 0·001). The prevalence
of food insecurity was highest among adults in urban
(n 411, 62·3 %) areas, followed by rural (n 156, 40·5 %)
and suburban (n 355, 36·7 %) areas (P< 0·001).

Food sources across urbanicity levels
In rural areas, a greater proportion of food-insecure adults
acquired food from supercentres (61·5 %; 95 % CI 50·4 %,
72·5 %; P < 0·05), relative to food-insecure adults in subur-
ban areas (42·4 %; 95 % CI 35·2 %, 49·6 %) (Fig. 1). Home or
community gardens (14·5 %; 95% CI 9·8 %, 19·2 %; P< 0·01)
and food assistance programmes, such as food banks,
(23·1 %; 95 % CI 16·9 %, 29·3 %; P< 0·01) were a more
common source of food for food-insecure adults in urban
areas compared to food-insecure adults in suburban areas
where 4·6 % (95 % CI 2·4 %, 6·9 %) acquired food from gar-
dens and 11·5 % (95 % CI 7·1 %, 16·0 %) acquired food from
food assistance programmes. Locally sourced foods, com-
prising retail food cooperatives, local farms or farmers mar-
kets, were less common among food-insecure adults in
rural areas (6·9 %; 95 % CI 0·01 %, 13·0 %) compared to
urban areas (19·8 %; 95 % CI 14·3 %, 25·4 %; P< 0·01).

Barriers to food acquisition
Regarding factors affecting individuals’ ability to acquire
food, 34·2 % (95 % CI 27·2 %, 41·1 %; P< 0·0001) of food-
insecure adults in urban areas reported change in employ-
ment status as a barrier, compared to 19·1 % (95% CI 13·4 %,
24·8 %) in suburban and 16·3% (95%CI 7·6 %, 25·0 %) in rural
areas (Fig. 2). Limited availability of food in retailers affected
more food-insecure adults in urban areas (38·8 %; 95% CI
31·7 %, 45·9 %; P< 0·001) compared to suburban areas
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(24·0 %; 95% CI 18·0 %, 30·1 %). Food-insecure adults in
urban areas (35·1 %; 95% CI 28·2 %, 42·0 %; P< 0·0001) were
also more constrained by limited availability of culturally
preferred foods, relative to food-insecure adults in rural
areas (18·7 %; 95 % CI 9·8 %, 27·5 %). Overall, about one
in four food-insecure adults reported transportation as a
limitation to food acquisition, though this barrier did not
vary significantly by urbanicity.

Mobility to food sources
Food-insecure individuals reported utilising a range of
transportation modes to acquire food from any food
source. Across urbanicity, the use of a personal vehicle
was the most common mode overall, and less common
among food-insecure adults in urban areas (53·0 %; 95 %
CI 45·7 %, 60·3 %; P< 0·0001) compared to those in subur-
ban (68·0 %; 95 %CI 60·8 %, 75·1 %) and rural areas (83·3 %;
95 % CI 74·3 %, 92·2 %) (Fig. 3). Food-insecure adults in
urban areas reported walking to a food source more com-
monly (27·8 %; 95 % CI 21·2 %, 34·3 %) than those in rural
areas (5·9 %; 95 % CI 5·9 %, 19·4 %; P< 0·01). Rideshares to
food sources were more common among food-insecure
adults in urban areas (17·5 %; 95 % CI 12·1 %, 23·0 %;
P< 0·01) compared to suburban (5·6 %; 95% CI 2·7 %,
8·4 %) and rural areas (5·3 %; 95% CI 0·0 %, 10·7 %).

Delivery, bicycle, motorcycle, micromobility and public
transit were less commonmodes of transportation to acquire
food and did not vary significantly across urbanicity.

Discussion

The results of this study further quantify acquisition and
mobility challenges of food-insecure Americans during
the COVID-19 pandemic, with important differences by
urbanicity levels. We extend the literature on how food
insecurity is shaped by socio-economic, spatial and infra-
structure inequalities, which has important implications
for integrated solutions to promote food security from
urban to rural areas.

Our findings on the acquisition and barriers to food
in urban and rural areas are consistent with previous
literature. In rural areas, food-insecure individuals com-
monly reported food acquisition from supercentres (e.g.,
Walmart), reinforcing prior reports of the declining pres-
ence of local and independently owned grocery stores in
rural towns in favour of the consolidation of large grocers
on which rural residents rely(11,12). Importantly, fewer food
stores also mean greater distances between stores in rural
areas, suggesting that for some food-insecure individuals,
limited access to a personal vehicle or public transportation
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Fig. 1 (colour online) Sources of food for food-insecure adults by urbanicity (n 921). Error bars denote 95% CI. * signifies significant
difference from suburban. • signifies significant difference from rural. , urban (n 411); , suburban (n 355); , rural (n 156)
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is likely to exacerbate food insecurity(3). Relative to urban
areas, locally sourced food was also less common in rural
areas. Consistent with prior studies, our findings suggest
that the growth for local food (e.g., farmers markets) in
urban areas outpaces those in rural areas(13). To address
this gap, food advocates in the federal government, private
sector and civil society have increased access to local food
in the past decade by investing in produce incentives at
farmers markets and supermarkets, the acceptance of the
Supplemental Nutrition Assistance Program’s Electronic
Benefits Transfer cards at farmers markets, and transporta-
tion infrastructure through new distribution systems, like
mobilemarkets, that deliver locally sourced food to families
with limited transportation(14,15). This research points to
opportunities for future work to explore solutions that
could further strengthen food economies and address the
underlying economic and infrastructural challenges of rural
food insecurity.

Change in employment and limited availability of cultur-
ally preferred foods especially constrained food-insecure
individuals in urban areas. These challenges underscore
a need to expand understanding of food access towards
one that is inclusive, enables greater agency and leverages
income generation opportunities in various sectors of com-
munity food systems. Across the country, a growing num-
ber of farmers are providing culturally preferred foods to
ethnically diverse populations in their respective city and
surrounding region. One member organisation of Buffalo’s
Seeding Resilience is Providence Farm Collective where
Somali Bantu refugees resettled in Buffalo grow their her-
itage foods on land that is 20 miles outside the city(16).
Meanwhile, a network of Freedom Gardens is expanding
backyard and front yard food production among Black,
Indigenous and People of Colour in the City of Buffalo(17).
In the Minneapolis-St. Paul area, Hmong farmers supply
culturally preferred foods like long beans, bitter melon
and amaranth greens in farmers markets serving the
Twin Cities region(18). At the retail level, a food landscape
study in a low-income urban neighbourhood of San Diego,

with a diverse immigrant population, found that out of
eighty-two food stores nearly half were ethnic markets pro-
viding access to fresh, affordable and culturally preferred
foods(19).

Although our research generated new and important
findings on food insecurity experiences across urbanicity,
there are some limitations. The Harris Poll was not a prob-
ability-based panel and may be subject to selection bias
towards individuals with internet access; however, its
recruitment was national in scope and applied survey sam-
pling weights to generate nationally representative esti-
mates. The panel consisted of adults who were invited
and agreed to participate online, which may have resulted
in selection bias towards people with internet access and
undercounting of some groups (e.g., individuals with lower
income or living in rural areas); however, Harris Poll
adjusted for respondents’ likelihood to be online using a
propensity score weight. Responses were self-reported(20);
however, our food insecurity measure was based on the
previously validated 18-item US Department of Agriculture
Household Food Security Survey, which limits the possibil-
ity of social desirability bias(10). Reports of locally sourced
food and acquisition from home or community gardens
may be underreported as data were collected early in the
growing season. We performed a cross-sectional study
and could not assess causal relationships between the pan-
demic and food-related experiences.

Conclusions

A planning approach that links urban and rural areas
increases opportunities for food production, transportation
and food distribution, building towards amore resilient and
equitable food system for all Americans(21). In the wake of
the pandemic, a more integrated food system can benefit
food-insecure families and food producers by shortening
supply chains, creating a reliable source of nutritious
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Fig. 3 (colour online) Mode of transportation used by food-insecure adults to acquire food by urbanicity (n 921). Error bars denote
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food and supporting economic development through the
re-circulation of community income(22).

Proposed solutions will be most successful when they
engage multiple sectors. Tackling socio-economic, spatial
and infrastructure inequalities tied to food security will
require public health public health advocates to band
together with other disciplines, professions and sectors,
including producers, distributors, retailers, economic
development, transportation and government(23). Future
research should not only examine how these sectors can
build synergy in advancing food security but also develop
inclusive planning and decision-making processes to pro-
mote agency among those who are food insecure in urban,
suburban and rural spaces.

Acknowledgements

Acknowledgements: The authors extend our gratitude to
Kate Clancy for her insights and thoughtful review.
Financial support: This research was supported in part
by the Bloomberg American Health Initiative, Johns
Hopkins Institute for Health and Social Policy and Johns
Hopkins Center for Injury Research and Policy. Conflict
of interest: There are no conflicts of interest. Authorship:
Concept and study design: Y.M., K.P.P.; statistical analysis:
Y.M., G.H.; interpretation of data: all authors; drafting of the
manuscript: Y.M.; revision of the manuscript for critical
intellectual content: all authors; supervision: Y.M., K.P.P.
Ethics of human subject participation: This study was con-
ducted according to the guidelines laid down in the
Declaration ofHelsinki, and all procedures involving human
subjects/patients were approved by the Johns Hopkins
Bloomberg School of Public Health Institutional Review
Board (IRB No. 12644). Electronic consent was obtained
from all subjects/patients who agreed to be screened to
complete the survey, but prior to beginning the survey.

References

1. Coleman-Jensen A, Rabbitt MP, Gregory CA et al. (2020)
Household Food Security in the United States in 2019. U.S.
Department of Agriculture, Economic Research Service.
Report no. 275. https://www.ers.usda.gov/webdocs/publi
cations/99282/err-275.pdf?v=2315.3 (accessed November
2020).

2. Gundersen C, HakeM, DeweyA et al. (2020) Food insecurity
during COVID-19. Appl Econ Perspect Policy. Published on-
line: 2 October 2020. doi: 10.1002/aepp.13100.

3. Piontak JR & Schulman MD (2014) Food insecurity in rural
America. Contexts 13, 75–77.

4. Cromartie J, Dobis EA, Krumel TP et al. (2020) Rural America
at a Glance Edition. U.S. Department of Agriculture,
Economic Research Service. https://www.ers.usda.
gov/webdocs/publications/100089/eib-221.pdf?v=2751.6
(accessed April 2021).

5. Garasky S, Morton LW & Greder KA (2005) The effects of the
local food environment and social support on rural food inse-
curity. J Hunger Environ Nutr 1, 83–103.

6. Baek D (2016) The effect of public transportation accessibil-
ity on food insecurity. Eastern Econ J 42, 104–134.

7. Zhang M & Ghosh D (2015) Spatial supermarket redlining
and neighborhood vulnerability: a case study of Hartford,
Connecticut. Trans GIS 20, 79–100.

8. The Harris Poll Stagewell. https://theharrispoll.com/
research-public-release/ (accessed April 2021).

9. United States Census Bureau (2019) About the Current
Population Survey. https://www.census.gov/programs-
surveys/cps/about.html (accessed April 2021).

10. Hager ER, Quigg AM, Black MM et al. (2010) Development
and validity of a 2-item screen to identify families at risk for
food insecurity. Pediatrics 126, e26–e32.

11. Cho C & Volpe R (2017) Independent Grocery Stores in the
Changing Landscape of the U.S. Food Retail Industry. U.S.
Department of Agriculture, Economic Research Service.
Report no. 240. https://www.ers.usda.gov/webdocs/
publications/85783/err-240.pdf?v=0 (accessed April 2021).

12. Palmer A, Bonanno A, Clancy K et al. (2019) Enhancing
understanding of food purchasing patterns in the
Northeast U.S. using multiple datasets. Renewable Agric
Food Syst. Published online: 25 October 2019. doi: 10.
1017/S1742170519000371.

13. Low SA, Adalja A, Beaulieu E et al. (2015) Trends in U.S.
Local and Regions Food Systems. U.S. Department of
Agriculture, Economic Research Service. Report no. 068.
https://www.ers.usda.gov/webdocs/publications/42805/
51173_ap068.pdf (accessed November 2020).

14. Whittaker J & Hodgson K (2017) Empowering the
Community to Lead: Food Systems Planning and Policy
in Lawrence and Douglas County, Kansas. Innovation
Deep Dive. Growing Food Connections. https://growing
foodconnections.org (accessed November 2020).

15. Gus Schumacher Nutrition Incentive Program National
Institute of Food and Agriculture, United Stated Department
of Agriculture. https://nifa.usda.gov/program/gus-schumacher-
nutrition-incentive-grant-program (accessed November 2020).

16. Dewey C (2020) The Farm that’s a Community Hub for
Buffalo-Area Refugees. Next City. https://nextcity.org/
daily/entry/the-farm-thats-a-community-hub-for-buffalo-area-
refugees (accessed November 2020).

17. Raja S (2020) Planning and pandemics COVID 19 illuminates
why urban planners should have listened to food advocates
all along. Agric Hum Values 37, 553–554.

18. Holt S (2015) 5 Ways America’s Farmers’ Markets have
Evolved. Civil Eats. https://civileats.com/2015/08/05/5-ways-
americas-farmers-markets-have-evolved/ (accessed November
2020).

19. Joassart-Marcelli P, Rossiter JS & Bosco FJ (2017). Ethnic mar-
kets and community food security in an urban “food desert”.
Environ Plan A: Econ Space 49, 1642–1663.

20. Bottino CJ, Rhodes ET, Kreatsoulas C et al. (2017) Food inse-
curity screening in pediatric primary care: can offering
referrals help identify families in need? Acad Pediatrics 17,
497–503.

21. Mui Y, Khojasteh M, Judelsohn A et al. (2020) Planning
for regional food equity. J Am Plann Assoc. Published
online: 22 January 2021. doi: 10.1080/01944363.2020.
1845781.

22. GrowNYC Food Access & Agriculture GrowNYC. https://
www.grownyc.org/greenmarket (accessed October 2020).

23. Mui Y, Khojasteh M, Hodgson K et al. (2018) Rejoining
the planning and public health fields. J Agric Food Sys
Community Dev 8, 73–93.

118 Y Mui et al.

https://doi.org/10.1017/S1368980021002755 Published online by Cambridge University Press

https://www.ers.usda.gov/webdocs/publications/99282/err-275.pdf?v=2315.3
https://www.ers.usda.gov/webdocs/publications/99282/err-275.pdf?v=2315.3
https://www.ers.usda.gov/webdocs/publications/99282/err-275.pdf?v=2315.3
https://doi.org/10.1002/aepp.13100
https://www.ers.usda.gov/webdocs/publications/100089/eib-221.pdf?v=2751.6
https://www.ers.usda.gov/webdocs/publications/100089/eib-221.pdf?v=2751.6
https://www.ers.usda.gov/webdocs/publications/100089/eib-221.pdf?v=2751.6
https://theharrispoll.com/research-public-release/
https://theharrispoll.com/research-public-release/
https://www.census.gov/programs-surveys/cps/about.html
https://www.census.gov/programs-surveys/cps/about.html
https://www.ers.usda.gov/webdocs/publications/85783/err-240.pdf?v=0
https://www.ers.usda.gov/webdocs/publications/85783/err-240.pdf?v=0
https://www.ers.usda.gov/webdocs/publications/85783/err-240.pdf?v=0
https://doi.org/10.1017/S1742170519000371
https://doi.org/10.1017/S1742170519000371
https://www.ers.usda.gov/webdocs/publications/42805/51173_ap068.pdf
https://www.ers.usda.gov/webdocs/publications/42805/51173_ap068.pdf
https://growingfoodconnections.org
https://growingfoodconnections.org
https://nifa.usda.gov/program/gus-schumacher-nutrition-incentive-grant-program
https://nifa.usda.gov/program/gus-schumacher-nutrition-incentive-grant-program
https://nextcity.org/daily/entry/the-farm-thats-a-community-hub-for-buffalo-area-refugees
https://nextcity.org/daily/entry/the-farm-thats-a-community-hub-for-buffalo-area-refugees
https://nextcity.org/daily/entry/the-farm-thats-a-community-hub-for-buffalo-area-refugees
https://civileats.com/2015/08/05/5-ways-americas-farmers-markets-have-evolved/
https://civileats.com/2015/08/05/5-ways-americas-farmers-markets-have-evolved/
https://doi.org/10.1080/01944363.2020.1845781
https://doi.org/10.1080/01944363.2020.1845781
https://www.grownyc.org/greenmarket
https://www.grownyc.org/greenmarket
https://doi.org/10.1017/S1368980021002755

	Acquisition, mobility and food insecurity: integrated food systems opportunities across urbanicity levels highlighted by COVID-19
	Methods
	Results
	Food sources across urbanicity levels
	Barriers to food acquisition
	Mobility to food sources

	Discussion
	Conclusions
	Acknowledgements
	References


