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Background: Rural communities have a disproportionately high level of

childhood obesity along with high rates of food insecurity.

Objectives: To assess the eating habits of youth in predominantly African

American rural communities and assess the association between proximity to

a grocery store and eating habits as well as how the COVID-19 pandemic may

have impacted eating habits.

Methods: 203 youth and parents completed a 16-item survey. Analyses were

performed to assess the effect of having a neighborhood grocery store as well

as to compare responses between youth and parents.

Results: Having a neighborhood grocery store was associated with increased

consumption of vegetables (F(1,122) = 41.56) and fruits (F(1,121) = 65.05),

decreased consumption of chips (F(1,125) = 79.51) and a smaller percentage of

overweight youth (χ2(1,125) = 5.03). Parents underestimated the effect of the

COVID-19 pandemic on youth eating habits (χ2 (1,198) = 17.88).

Conclusion: Proximity to a grocery store significantly associated with eating

habits and weight in the rural communities examined. Given the steady decrease

in the number rural grocery stores over the past decade it is important to

consider how to improve access to healthy foods in these communities.
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Introduction

The rate of obesity rate in Alabama is high (1) with high school students in 2019 in
Alabama having an obesity rate of 17.2% (2). The guidelines for healthy consumption
have varied over time but 21/2 servings of vegetables and 2 servings of fruit per day is
currently recommended by the U.S. Department of Health and Human Services (3). The
average American does not consume the recommended servings of either vegetables or
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fruit and the statistics are worse in rural communities. Rural areas,
like most of Alabama, have been linked to poorer healthy food
consumption (4, 5), and availability (6, 7). Given that eating fresh
fruits and vegetables is associated with lower weight (8) and better
health outcomes (9) it is critical that we have a better understanding
of the factors that affect healthy food consumption.

Meeting the recommended daily servings of vegetables
and fruits is difficult in unhealthy food environments. An
unhealthy neighborhood food environment (NFE) is one with
few supermarkets, limited availability of fruits and vegetables,
high availability of high-calorie foods and sugar- sweetened
beverages (6). Poor NFEs have been suggested to contribute
to obesity and chronic disease as well as play an important
role in establishing healthy eating habits for adolescents. For
example, Li et al. (10) found that children are more likely to be
overweight if their families frequently shop at convenience stores
that do not have a broad selection of fresh vegetables and fruit,
while children whose families have grocery stores that are more
accessible are more likely to have a healthy weight. Additionally,
Kepper et al. (11) found that grocery store availability within
4 miles increased fruit consumption. However, the literature is
inconsistent regarding the effect of proximity to grocery stores and
weight/health (12). For example, a recent meta-analysis revealed an
insignificant association between proximity to a grocery store and
weight (13).

Food insecurity, a household-level condition of limited or
uncertain access to adequate food, is higher in rural (14.7%) and
southern (14.5%) households compared to the U.S. average (12.8%
in 2022) (14). A recent study reported that food insecurity in the
Alabama Black Belt was 11 times higher than the national average
in 2021 (15). Rural areas have unique access issues that contribute
to food security (16–18). For example, transportation (e.g., a lack
of public transportation and the cost of vehicle ownership) in rural
areas make it difficult to access grocery stores or markets. There
are also several low-income rural communities in the south with
many households requiring a larger share of their total budget
for food purchases compared to urban households (19). Also,
the number of grocery stores in rural areas decreased steadily
between 1990 and 2015 (20) while the number of dollar stores
(with limited selection of fresh vegetables and fruit) increased (21).
Low-income, minority communities have been severely impacted
by this decrease in grocery stores. In a recent study examining
a rural Alabama Black Belt county, the seven fast food stores
and 20 out of 22 convenience stores were in majority African
American communities; there were no grocery stores in the parts
of the county where 85% of the population is African American
(10). Conversely, the majority white community has a supermarket
and two full-service restaurants. Therefore, some sectors of the
population are more likely to have both food insecurity and live
in unhealthy NFEs.

During the lockdowns of the COVID-19 pandemic youth
nutrition changed. While several studies showed an increase
in adolescent eating disorders during the pandemic (22),
others showed improved eating habits with more homecooked
meals, and increased consumption of fruits and vegetables
and decreased consumption of fast food and junk foods (23).
A disproportionate number of Black and Latino workers
made up the essential workforce during the pandemic;
therefore, while children were home due to school closures,

TABLE 1 Participant demographics.

Youth Parents

N 75 128

Age 12.7 ± 1.9

Gender 34(F)/40(M)/1(NA)

Race/ethnicity

African American/Black 69 122

Bi-racial 1 0

Hispanic 1 3

White 2 3

NA 2 0

NA, no answer, F, female; M, male.

many of their parents were still going to work decreasing
the likelihood that these children had increased number of
homecooked meals.

The goal of the current study was to assess the eating habits
of youth in rural Alabama Black Belt communities. Childhood
obesity in Alabama is high at 22.1% (24). We surveyed both
the youth and parents in three communities. We hypothesized
that youth were not consuming the recommended servings
of vegetables and fruits and that the number of servings
varied with the NFE (e.g., presence of grocery stores). We
also hypothesize that obesity levels were associated with NFE
and that youth eating habits worsened during the COVID-
19 pandemic.

Methods

Participants

203 individuals participated in the study (see Table 1 for
participant demographic information), including 76 children and
127 parents. Participants lived in rural towns with large African
American populations. The study was approved by the University
of Alabama Institutional Review Board.

Procedures

The study is part of a larger community-based participatory
research study designed to improve health literacy in rural
communities. The team was composed of researchers, community
navigators (CNs) and youth council directors (YCDs) in three
rural predominately African American towns (see Supplementary
materials for community characteristics). These CNs and YCDs
were chosen because they were active in their communities and
had knowledge of and access to a diverse range of residents (e.g.,
age, gender) and worked well with youth, respectively. The three
community navigators completed human subjects training and
were instructed on verbal consent as approved by the University
of Alabama Institutional Review Board.

The team held community meetings and administered a
community health survey (25) to learn about the health concerns
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of the residents. All communities identified poor eating and
exercise habits as a potential cause of the poor health in their
communities. Additionally, youth councils were developed in each
community. To better understand the eating habits of the youth in
the community a brief survey, described below, was distributed by

the community navigators at community events (e.g., health fairs,
health education events, town meetings, etc) to parents. The youth
participants were recruited from the youth councils. Because of
difficulties with internet access the surveys were administered using
paper and pencil.

FIGURE 1

Parent survey.
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Survey

The 16-question survey was designed to assess the typical
weekly food consumption for youth in the rural communities of
the Deep South (see Figure 1). In addition, information regarding
access to a grocery store and how eating and exercise habits changed
during to the COVID-19 pandemic. The survey was administered
between September, 2022 through November 2022. The survey was
anonymous; no identifying information was obtained. Additionally
paper surveys were stored in a locked file cabinet in a locked file
room allowing for confidentiality of the data.

Analysis

Analyses were performed using SAS 9.4. Between subjects
ANOVA and χ2 analyses were performed to examine response
differences as a function of group (youth vs. parents) and
proximity to grocery stores (see Supplementary materials for
analysis by gender).

Results

Proximity to grocery stores

Table 2 presents the differences between responses of parents
who have a grocery store in their community compared to those
who do not. As shown, the majority of participants (∼85%) did not
have a grocery store in their community. For those who do not have
a grocery store in their community the average distance reported
to a grocery store was 24.67 ± 7.7 miles. As shown, cooking and
eating habits are poorer for children who do not have a grocery
store in their community. Additionally, the rate of overweight
youth is higher and the pandemic had a larger effect on eating and
exercise habits for youth who did not have a grocery store in their
community.

Parents versus youth

Table 3 presents the comparison between the youth and parents’
responses. As shown, there are differences in their responses to
their unhealthy food consumption (e.g., sodas and chips) with
parents underestimating the amount of chips and overestimating
the consumption of soda. The most significant difference is that
youth report a significantly higher rate of changes in both eating
and exercise due to the pandemic compared to parents.

Discussion

The major finding of the current study is living in close
proximity to grocery stores was associated with increased
consumption of vegetables and fruit, increased homecooked meals
and decreased consumption of chips and soda. It also is related
to lower reports of overweight youth. Additionally, the results

TABLE 2 Results by NFE.

No
grocery

store

Grocery
store

Statistics
(p-value)

N 108 19

Homecooked
meals/week

3.62 ± 1.1 6.50 ± 0.89 F(1,114) = 92.45***

Sodas/day 2.97 ± 0.9 2.55 ± 1.03 F(1,125) = 6.38*

Roman
noodles/week

2.92 ± 1.31 3.37 ± 1.77 F(1,125) = 3.2

Chips/week 3.16 ± 0.63 1.84 ± 0.69 F(1,125) = 79.51***

Vegetables/week 3.51 ± 1.12 5.75 ± 1.53 F(1,122) = 41.56***

Fresh
fruit/week

3.33 ± 1.0 5.67 ± 1.68 F(1,121) = 65.05***

Days
exercise/week

4.09 ± 1.41 5.60 ± 1.4 F(1,109) = 15.47***

Overweight 20% 0.00% χ2(1,125) = 5.03*

Diabetes 6% 0.00% χ2(1,125) = 1.19

Eating change
due to
pandemic

33% 6% χ2(1,125) = 6.8**

Exercise change
due to
pandemic

31% 6% χ2(1,125) = 6.15*

***p < 0.001; **p < 0.01, *p < 0.05.

TABLE 3 Results by participant group.

Child Parent Statistics
(p-value)

N 75 128

Homecooked
meals/week

5.18 ± 2.08 4.05 ± 1.49 F(1,180) = 17.07***

Sodas/day 2.07 ± 1.04 2.90 ± 0.93 F(1,187) = 30.55***

Roman
noodles/week

3.11 ± 2.16 2.99 ± 1.39 F < 1

Chips/week 4.14 ± 1.97 2.95 ± 0.79 F(1,197) = 36.23***

Vegetables/week 3.36 ± 1.83 3.81 ± 1.4 F(1,190) = 3.62

Fresh
fruit/week

3.71 ± 2.1 3.62 ± 1.33 F < 1

Days
exercise/week

5.26 ± 2.34 4.31 ± 1.49 F(1,175) = 10.83**

Overweight 17% 17% χ2 < 1

Diabetes 0.00% 5% χ2(1,199) = 3.56

Eating changes
due to
pandemic

60% 29% χ2

(1,198) = 17.88***

Exercise
changes due to
pandemic

56% 28% χ2(1,197) = 15.09***

***p < 0.001; **p < 0.01, *p < 0.05.

showed that youth are getting far less than the recommended
servings of vegetables and fruit per week and that parents reported
a significantly smaller effect of the pandemic on their children’s
eating and exercise habits than youth.
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The data presented show that youth in predominantly
minority rural communities, regardless of whether there is
a grocery store, are failing to consume the recommended
servings of vegetables and fruit. They are consuming far less
than the recommended 21/2 servings (17.5 servings/week)
of vegetables and 2 servings (14 servings/week) of fruit a
day. The numbers are exacerbated in communities without a
grocery store. There are several explanations for the finding.
In a recent study of a similar population by Holston et al.
(16) it was reported that the majority Black rural Louisiana
residents have inadequate access to food in their community
and experience barriers (e.g., price gouging, transportation
issues) when acquiring food within and outside of the
community. A second explanation is food insecurity such
that low-income families simply cannot afford the cost of fresh
vegetables and fruit.

The current study also found that the NFE was associated
with the percentage of youth who were overweight. The research
showing a relationship between the community neighborhood
food environment, particularly neighborhood grocery stores (12,
13), and health have been inconsistent. Kraft and colleagues (6)
in their review of the literature argue that it is important to
examine the effect in different subpopulations. They found only
one study examining the relationship between health and food
environment in rural youth (26). The current study adds to
the literature on the effect of neighborhood food environment
by focusing on predominately Black, rural youth. The findings
show families had more homecooked meals and youth ate more
fruits and vegetables a week than youth without a community
grocery store. The youth also consumed less soda and chips all
of which likely contributed to a smaller percentage of the youth
being overweight.

The youth reported that the pandemic affected both their
eating and exercise habits. Several studies have reported that the
COVID-19 pandemic, from the lockdowns and school closings
to the high death rate particularly in rural Black communities
in the South, negatively affected the well-being of youth (27).
The current study found that the pandemic was associated both
youth’s eating habits and physical activity. As mentioned earlier,
a disproportionate number of Black and Latino workers made
up the essential workforce and continued to leave the home
to go to work while their children were out of school. As a
result, these households did not see the positive improvements
in diet reported in the literature (23). This may explain the
differences in the youth and parent perspectives - a higher
percentage of the youth reported changes in both eating and
physical activity than parents.

Another important finding is that parents who do not live
near a grocery store reported that their children had changes
in eating and physical activity that they linked to the pandemic
at a higher rate than those who live near grocery stores. What
has replaced local grocery stores in many rural communities is
the dollar store (21, 28). These dollar stores, like convenience
stores, have highly processed, foods (chips, cookies, candy, etc)
(28). Without access to fresh fruits and vegetables in grocery
stores, it may be that youth snack more on junk food and that
may have increased during the pandemic. Support for increased
snacking on junk food is seen in the greater consumption of
chips reported in the no grocery store group compared to the

grocery store group. It is important to look more closely at these
pandemic differences.

Limitations

There are some limitations to the study that should be
addressed. First, the sample size is relatively small, particularly
the group that has a grocery store in the community. We also
failed to obtain income and employment information or access
to free or reduced school meals that may help explain results.
Second, the survey data is all self-report reducing its reliability.
Finally, more information regarding how eating and physical
activity changed due to the pandemic would be helpful in better
understanding results.

Conclusion

The current study adds to the literature investigating the effect
of NFE on the health of youth. We examined an understudied
population, rural African American youth and found that not
only were they not consuming the recommended servings of
vegetables and fruit, but that the amount was associated to their
proximity to a grocery store. Additionally, we report that NFE was
associated with the percentage of overweight youth. The results beg
for a larger, more comprehensive study to better characterize the
relationships reported.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the
University of Alabama Institutional Review Board. The studies
were conducted in accordance with the local legislation and
institutional requirements. The ethics committee/institutional
review board waived the requirement of written informed consent
for participation from the participants or the participants’ legal
guardians/next of kin because there was minimal risk associated
with the project.

Author contributions

AW: Conceptualization, Formal analysis, Writing – original
draft. SN: Conceptualization, Data curation, Formal analysis,
Funding acquisition, Supervision, Writing – original draft.

Frontiers in Nutrition 05 frontiersin.org

https://doi.org/10.3389/fnut.2024.1413208
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org/


fnut-11-1413208 July 30, 2024 Time: 17:20 # 6

Williams and Newman 10.3389/fnut.2024.1413208

Funding

The author(s) declare that financial support was received
for the research, authorship, and/or publication of this article.
This project was supported by the Office of Minority Health
of the U.S. Department of Health and Human Services (HHS)
as part of a financial assistance award totaling $2.9M with 100
percent funded by HHS.

Acknowledgments

We would like to thank Kimberly Moss, Melonie Pichon, and
Deborah Scott for their support in collecting the data and the
parents and children who participated.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Author disclaimer

The contents are those of the author(s) and do not necessarily
represent the official views of, nor an endorsement, by HHS, or
the U.S. Government. For more information, please visit https:
//www.minorityhealth.hhs.gov/.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fnut.2024.
1413208/full#supplementary-material

References

1. Johnson PT, Montgomery M, Clark M, Taylor C. Childhood obesity in a rural
community: first steps to cultivating change. Online J Rural Nurs Health Care. (2017)
17:126–47. doi: 10.14574/ojrnhc.v17i2.456

2. Center for Disease Control. Youth Risk Behavior Surveillance System (YRBSS)
Data. (2019). Available online at: https://www.cdc.gov/healthyyouth/data/yrbs/results.
htm (accessed April 2023).

3. You A. Dietary Guidelines for Americans. Washington, DC: US department of
health and human services and US department of agriculture (2015). p. 7.

4. Smith BJ, Tomiyama AJ, John DH, Mantell B, Berkman E. The mediating role
of income, healthy food availability, and consumption in rural health disparities.
PsyArXiv [Preprint]. (2022). doi: 10.31234/osf.io/bhu23

5. Trivedi T, Liu J, Probst J, Merchant A, Jones S, Martin AB. Obesity and obesity-
related behaviors among rural and urban adults in the USA. Rural Remote Health.
(2015) 15:217–27.

6. Kraft AN, Thatcher EJ, Zenk SN. Neighborhood food environment and
health outcomes in US low-socioeconomic status, racial/ethnic minority, and rural
populations: a systematic review. J Health Care Poor Underserv. (2020) 31:1078–114.
doi: 10.1353/hpu.2020.0083

7. Walker RE, Keane CR, Burke JG. Disparities and access to healthy food in the
United States: a review of food deserts literature. Health Place. (2010) 16:876–84.
doi: 10.1016/j.healthplace.2010.04.013

8. Epstein LH, Paluch RA, Beecher MD, Roemmich JN. Increasing healthy eating vs.
reducing high energy-dense foods to treat pediatric obesity. Obesity. (2008) 16:318–26.
doi: 10.1038/oby.2007.61

9. Conner TS, Brookie KL, Richardson AC, Polak MA. On carrots and curiosity:
eating fruit and vegetables is associated with greater flourishing in daily life. Br J Health
Psychol. (2015) 20:413–27. doi: 10.1111/bjhp.12113

10. Li Y, Robinson LE, Carter WM, Gupta R. Childhood obesity and community
food environments in Alabama’s black belt region. Child Care Health Dev. (2015)
41:668–76. doi: 10.1111/cch.12204

11. Kepper M, Tseng TS, Volaufova J, Scribner R, Nuss H, Sothern M. Pre-school
obesity is inversely associated with vegetable intake, grocery stores and outdoor play.
Pediatr Obes. (2016) 11:e6–8. doi: 10.1111/ijpo.12058

12. Shaw S, Barrett M, Shand C, Cooper C, Crozier S, Smith D, et al. Influences
of the community and consumer nutrition environment on the food purchases and
dietary behaviors of adolescents: a systematic review. Obesity Rev. (2023) 20:e13569.
doi: 10.1111/obr.13569

13. Li Y, Luo M, Wu X, Xiao Q, Luo J, Jia P. Grocery store access and childhood
obesity: a systematic review and meta-analysis. Obesity Rev. (2021) 22:e12945. doi:
10.1111/obr.12945

14. Rabbitt MP, Hales LJ, Burke MP, Coleman-Jensen A. Household food security in
the United States in 2022. Report No. ERR-325). Washington, DC: U.S. Department of
Agriculture, Economic Research Service (2023). doi: 10.32747/2023.8134351.ers

15. Kimbrough BJ, Rogers R, Renfroe B. Fighting food insecurity: recommendations
from child nutrition program directors in Alabama’s black belt. Alabama J Educ
Leadersh. (2022) 9:13–21.

16. Holston D, Stroope J, Greene M, Houghtaling B. Perceptions of the food
environment and access among predominantly Black low-income residents of rural
Louisiana communities. Int J Environ Res Public Health. (2020) 17:5340. doi: 10.3390/
ijerph17155340

17. Hossfeld LH, Rico Mendez G. Looking for food. Family Community Health.
(2018) 41:S7–14. doi: 10.1097/FCH.0000000000000182

18. Lyonnais MJ, Rafferty AP, Jilcott Pitts S, Blanchard RJ, Kaur AP. Examining
shopping patterns, use of food-related resources, and proposed solutions to improve
healthy food access among food insecure and food secure eastern North Carolina
residents. Int J Environ Res Public Health. (2020) 17:3361. doi: 10.3390/ijerph17103361

19. Cafer A, Mann G, Ramachandran S, Kaiser M. Peer reviewed: national food
affordability: a county-level analysis. Prevent Chronic Dis. (2018) 15:180079. doi: 10.
5888/pcd15.180079

20. Steves A, Cho C, Metin Ç, Kong X, Boland M. The Food Retail Landscape
Across Rural America. (2021). Available online at: https://ageconsearch.umn.edu/
record/311337/ (accessed April 2023).

21. Feng W, Page ET, Cash SB. Dollar stores and food access for rural households in
the United States, 2008-2020. Am J Public Health. (2023) 113:331–6. doi: 10.2105/10.
2105/AJPH.2022.307193)

22. Bera L, Souchon M, Ladsous A, Colin V, Lopez-Castroman J. Emotional and
behavioral impact of the COVID-19 epidemic in adolescents. Curr Psychiatry Rep.
(2022) 24:37–46. doi: 10.1007/s11920-022-01313-8

23. Sekulic M, Stajic D, Jurisic Skevin A, Kocovic A, Zivkovic Zaric R, Djonovic
N, et al. Lifestyle, physical activity, eating and hygiene habits: a comparative analysis
before and during the Covid-19 pandemic in student population. Front Public Health.
(2022) 10:862816. doi: 10.3389/fpubh.2022.862816

24. State of Childhood Obesity. (2021). Available online at: https:
//stateofchildhoodobesity.org/demographic-data/ages-10-17/ (accessed April 2023).

Frontiers in Nutrition 06 frontiersin.org

https://doi.org/10.3389/fnut.2024.1413208
https://www.minorityhealth.hhs.gov/
https://www.minorityhealth.hhs.gov/
https://www.frontiersin.org/articles/10.3389/fnut.2024.1413208/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnut.2024.1413208/full#supplementary-material
https://doi.org/10.14574/ojrnhc.v17i2.456
https://www.cdc.gov/healthyyouth/data/yrbs/results.htm
https://www.cdc.gov/healthyyouth/data/yrbs/results.htm
https://doi.org/10.31234/osf.io/bhu23
https://doi.org/10.1353/hpu.2020.0083
https://doi.org/10.1016/j.healthplace.2010.04.013
https://doi.org/10.1038/oby.2007.61
https://doi.org/10.1111/bjhp.12113
https://doi.org/10.1111/cch.12204
https://doi.org/10.1111/ijpo.12058
https://doi.org/10.1111/obr.13569
https://doi.org/10.1111/obr.12945
https://doi.org/10.1111/obr.12945
https://doi.org/10.32747/2023.8134351.ers
https://doi.org/10.3390/ijerph17155340
https://doi.org/10.3390/ijerph17155340
https://doi.org/10.1097/FCH.0000000000000182
https://doi.org/10.3390/ijerph17103361
https://doi.org/10.5888/pcd15.180079
https://doi.org/10.5888/pcd15.180079
https://ageconsearch.umn.edu/record/311337/
https://ageconsearch.umn.edu/record/311337/
https://doi.org/10.2105/10.2105/AJPH.2022.307193)
https://doi.org/10.2105/10.2105/AJPH.2022.307193)
https://doi.org/10.1007/s11920-022-01313-8
https://doi.org/10.3389/fpubh.2022.862816
https://stateofchildhoodobesity.org/demographic-data/ages-10-17/
https://stateofchildhoodobesity.org/demographic-data/ages-10-17/
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org/


fnut-11-1413208 July 30, 2024 Time: 17:20 # 7

Williams and Newman 10.3389/fnut.2024.1413208

25. Newman SD, Moss K, Pichon M, Scott D, Rogers K, Orr A, et al. The health
of rural Black communities during COVID: some affirmations, some surprises. Front
Public Health. (2023) 11:932451. doi: 10.3389/fpubh.2023.932451

26. Hartley D, Anderson N, Fox K, Lenardson J. How does the rural food
environment affect rural childhood obesity? Child Obes. (2011) 7:450–61. doi: 10.1089/
chi.2011.0086

27. Salt E, Wiggins AT, Cerel J, Hall CM, Ellis M, Cooper GL, et al. Increased rates of
suicide ideation and attempts in rural dwellers following the SARS-CoV-2 pandemic. J
Rural Health. (2023) 39:30–8. doi: 10.1111/jrh.12686

28. Morris F. How Dollar General is transforming rural America. (2017).
Available online at: https://www.npr.org/2017/12/11/569815331/loving-and-hating-
dollar-general-in-rural-america (accessed April 2023).

Frontiers in Nutrition 07 frontiersin.org

https://doi.org/10.3389/fnut.2024.1413208
https://doi.org/10.3389/fpubh.2023.932451
https://doi.org/10.1089/chi.2011.0086
https://doi.org/10.1089/chi.2011.0086
https://doi.org/10.1111/jrh.12686
https://www.npr.org/2017/12/11/569815331/loving-and-hating-dollar-general-in-rural-america
https://www.npr.org/2017/12/11/569815331/loving-and-hating-dollar-general-in-rural-america
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org/

	The effect of proximity to grocery stores and the pandemic on parents' and youths' perceptions of eating habits in predominately African American rural communities
	Introduction
	Methods
	Participants
	Procedures
	Survey
	Analysis

	Results
	Proximity to grocery stores
	Parents versus youth

	Discussion
	Limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Author disclaimer
	Supplementary material
	References




