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Increasing the number of farmers’ markets and implementing
Electronic Benefit Transfer (EBT) systems for the Supplemental
Nutrition Assistance Program (SNAP) at more farmers’ markets
have been suggested as strategies to overcome food access issues,
but little is known about their availability in the rural South. This
study examines differences in availability of farmers’ markets and
SNAP/EBT at markets by county-level rural/urban classification,
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percentage poverty, percentage racial/ethnic minority, and per-
centage obese residents in North Carolina counties. Data were
collected using a cross-sectional survey. Though results related to
rurality and economic status are mixed, regression analyses indi-
cate that the percentage of African American residents is inversely
associated with the number of markets and number of markets that
accept EBT. Results suggest that access to farmers’ markets varies in
North Carolina, and additional research is needed to determine
whether this impacts obesity.
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INTRODUCTION

Obesity prevalence among adults and children in the United States is higher
in rural areas than urban and suburban areas.1−3 Obesity has been linked
to a variety of chronic diseases,4−6 and residents of rural areas have higher
chronic disease rates than residents of nonrural areas.7−9 In many Southern
states, including North Carolina, rural areas are also those with high poverty
levels and more racial and ethnic minority residents.10,11 Individuals of low
socioeconomic status and racial/ethnic minorities may also be at higher risk
for obesity.3,12,13

The differences in obesity prevalence in rural and urban areas may be
due in part to lower access to healthy food options in rural areas. Previous
studies have found that rural residents and residents of low-income and
minority communities have less access to supermarkets and grocery stores
than urban/suburban residents14−19 and that lack of access to healthy foods is
associated with poorer dietary habits and obesity.18,20−25 Increasing the num-
ber of farmers’ markets and other outlets that sell primarily produce has been
suggested as a strategy to overcome food access issues in rural areas and
provide fresh produce to rural residents, who often live far from supermar-
kets and grocery stores.15,26 Implementing Electronic Benefit Transfer (EBT)
systems that allow Supplemental Nutrition Assistance Program (SNAP) par-
ticipants to use their benefits at farmers’ markets has also been suggested as
a strategy to enhance access to fruits and vegetables in low-income commu-
nities.27,28 However, little is known about the availability of farmers’ markets
and EBT payment options at farmers’ markets in the rural South.

North Carolina is a southern state with a long agricultural history.
According to the 2010 census, 40% of North Carolina’s population is found
in rural areas, making it the 12th most rural state in the nation.29 As of 2011,
the self-reported prevalence of adult obesity in North Carolina was 29.6%.



FIGURE 1 Availability of farmers’ markets and Supplemental Nutrition Assistance
Program/Electronic Benefits Transfer systems and associations with rurality, poverty,
race/ethnicity, and obesity among North Carolina counties.

County-level adult obesity prevalence in 2010 ranged from 20.8% (Orange
County) to 40.7% (Robeson County). The self-reported prevalence of adult
diabetes in North Carolina in 2010 was 9.8%, and the county-level prevalence
ranged from 6.7% (Orange County) to 16.1% (Halifax County). Obesity preva-
lence among 2- to 4-year-olds from low-income families in North Carolina
was 15.4% in 2011, and the county-level prevalence (2009–2011) ranged from
8% (Cumberland County) to 22.3% (Pender County).30 The extent to which
these levels of obesity and diabetes in North Carolina might be explained
by different levels of access to healthy food options and, in particular, to
farmers’ markets is unclear.

In order to address this uncertainty, we examined differences in North
Carolina farmers’ market availability and SNAP/EBT payment options at farm-
ers’ markets by county-level rural/urban classification, percentage poverty,
percentage ethnic/racial minority, and county-level obesity and diabetes
rates. Though there are multiple definitions for a “farmers’ market,”28,31 for
the purposes of this article, we define a farmers’ market as an outlet with a
predictable location and hours of operation that sells produce onsite and is
not a retail store or community-supported agriculture/buying club program
(see Figure 1). This definition of a farmers’ market includes but is not limited
to roadside markets, roadside stands, farm stands, tailgate markets, and other
similar outlets that sell produce directly to consumers. Though some organi-
zations specify that a farmers’ market is a multistall market where farmers sell
agricultural products directly to the general public,31 not all outlets that refer
to themselves as farmers’ markets are run by farmers and not all farmer-run
outlets are a part of a multistall market.



We hypothesize that in both absolute numbers and per capita, (1) rural
counties have fewer farmers’ markets and fewer farmers’ markets with
SNAP/EBT compared to urban counties, (2) counties with a greater per-
centage of residents living in poverty have fewer farmers’ markets and fewer
farmers’ markets with SNAP/EBT compared to counties with a lower per-
centage of residents living in poverty, (3) counties with higher racial and
ethnic minority populations have fewer farmers’ markets and fewer farmers’
markets with SNAP/EBT compared to those with lower ethnic and minority
populations, and (4) counties with more farmers’ markets have lower obesity
and diabetes rates.

METHODS

Study Setting

In 2011, the North Carolina Division of Public Health (NCDPH) was awarded
$7.4 million in federal funds through a 5-year implementation award as part
of the Community Transformation Grant (CTG) Project. One of the 5 North
Carolina CTG Project priority areas is increasing access to fruits and veg-
etables via enhancements to and creation of new farmers’ markets in North
Carolina counties. Market enhancements include creating or enhancing land
use protections to support markets, improving the physical structure of mar-
kets, increasing transportation to and from markets, implementing SNAP/EBT
at markets, and increasing nutrition education opportunities and market
promotional activities.

The North Carolina Fruit and Vegetable Outlet Inventory Tool

The primary tool used to gather data on existing farmers’ markets was the
North Carolina Fruit and Vegetable Outlet Inventory (NC FVOI) Tool. The
NC FVOI was adapted from the North Carolina Farmers’ Market Community
Assessment & Planning Tool (FMCAPT), which was developed by NCDPH’s
Physical Activity & Nutrition Branch and used in a 2008–2009 initiative, the
North Carolina Childhood Obesity Prevention Demonstration Project. Paper
and electronic collection versions of the NC FVOI were initially developed
and reviewed by local health department representatives and nutrition faculty
at East Carolina University. The tool was revised based on reviewers’ feed-
back and then loaded into SurveyMonkey (SurveyMonkey Inc., Palo Alto,
CA). Reviewers then piloted the electronic survey and additional edits were
made.

Once finalized, NCDPH trained local health department staff, includ-
ing CTG Project Regional Staff and Health Department Healthy Communities
staff, on the inventory collection process and submission of data using the



electronic survey. In order to aid them in identifying where some mar-
kets were likely located, these local staff members were provided with a
list of outlets compiled using the U.S. Department of Agriculture’s (USDA)
Farmers Market Directory and listings from North Carolina Farm Fresh and
LocalHarvest.32,33 North Carolina Farm Fresh is a web-based directory of
farmers’ markets, roadside farmers stands, and pick-your-own farms in North
Carolina and is maintained by North Carolina Department of Agriculture &
Consumer Services.32 LocalHarvest is a web-based directory of farmers’ mar-
kets, farms, and other sources of local produce throughout the nation that is
maintained by LocalHarvest, Inc.33

The trained staff from local health departments then completed the NC
FVOI for the 100 North Carolina counties. Statewide, the NC FVOI included
data for 692 farmers’ markets and 120 community-supported agriculture
(CSA)/produce buying clubs, for a total of 812 fruit and vegetable outlets.
These data included market owner contact information, location, hours of
operation, and payment options at the market, which included whether the
market accepted SNAP/EBT. The data were collected August to September
2012. We did not include the data on CSAs in the analysis below because
they do not fall within our definition of farmers’ market, because they often
require preordering and do not usually sell produce onsite.

The 2012 NC FVOI data include a number of different outlet cate-
gories that were defined by the data collectors and include farmers’ markets,
roadside markets, roadside stands, farm stands, tailgate markets, and other
similar outlets. It also contains yes/no responses as to whether the outlet
was a CSA/buying club. All of the CSAs/buying clubs were tallied and the
remaining outlets were aggregated together as farmers’ markets for each
North Carolina county. Members of the research team verified the location
of farmers’ markets using 2 methods: Internet searches to confirm the county
associated with each town and ZIP code listed for each market and geo-
graphic information systems to geocode the market locations. The study was
approved by the Institutional Review Boards of East Carolina University and
the University of North Carolina at Chapel Hill.

County-Level Rural and Urban Status

We examined 3 separate classifications of rurality. For the first classification
of rural/urban status, the CTG Project’s rural/urban distinction based on
metropolitan statistical areas (MSAs) was examined. This is a dichotomous
variable of metropolitan and micropolitan status as defined by the White
House Office of Management and Budget.34 In North Carolina, there are
40 counties that are part of an MSA and 60 that are not.

For the second classification of rural/urban status, the Rural to
Urban Continuum Codes from 2013 were examined as another indicator
of urban/rural status.34 The 2013 Rural–Urban Continuum Codes are an



extension of the Office of Management and Budget’s MSA system. Under
this system, “metropolitan” is subdivided in 3 codes and “micropolitan” is
subdivided into 6 codes, for a total of 9 codes.35 Finally, the percentage of
the total population of each county represented by the rural population was
also used as a continuous variable. Data for this variable were drawn from
the 2010 U.S. Census.36 We used these 3 rurality classifications in separate
analyses and results for each are presented below.

County-Level Economic Status

Two methods were used to characterize socioeconomic status of county
residents: (1) the percentage of county residents living in poverty in 2010,
as defined by the Census Bureau,37 and (2) the county tier designation of
economic well-being, as assigned by the 2011 North Carolina Department of
Commerce. The Department of Commerce annually ranks counties from 1 to
3 according to a formula that takes into account each county’s unemployment
rate, median household income, population growth, assessed property value
per capita, and the percentage of people living below the federal poverty
level. Counties that are designated Tier 1 are the most distressed, and Tier
3 counties are the least distressed.38 These 2 classifications of socioeconomic
status were used in separate analyses and results for each are presented
below.

County-Level Racial/Ethnic Minority Status

For each county, we also determined the percentages of African American
residents, Hispanic/Latino residents, and Native American/American Indian
residents from the 2010 U.S. Census.39 We used these percentages as separate
independent variables in the analyses below.

County Level Obesity and Adult Diabetes Prevalence

The prevalence of adults who were diabetic in 2010 and the prevalence
of adults who were obese in 2010, as well as the low-income preschool
obesity prevalence from 2009 to 2011 for each North Carolina county, were
obtained from the USDA Food Environment Atlas.30 The data sources for
these variables in the USDA Food Environment Atlas include the Pediatric
Nutrition Surveillance System and the Behavioral Risk Factor Surveillance
System.

Statistical Analysis

Univariate descriptive statistics (means and standard deviations) were used
to examine county-level rural/urban status, economic status, and racial and



ethnic minority status, as well as county-level childhood and adult obe-
sity and adult diabetes rates. Pearson’s correlation coefficients were used
to examine associations between the number of farmers’ markets, markets
per capita, markets accepting SNAP/EBT, and markets accepting SNAP/EBT
per capita and our continuous independent variables of percentage rural resi-
dents, percentage living at or below the federal poverty level, and percentage
racial/ethnic minority.

We used Poisson regression analyses to examine the relationship
between the total number of farmers’ markets and farmers’ markets accept-
ing SNAP/EBT and the continuous independent variables mentioned above.
We used linear regression analyses to examine the relationship between the
per capita number of farmers’ markets and the per capita number of farmers’
markets accepting SNAP/EBT and these same continuous independent vari-
ables. For the 2 sets of categorical independent variables (MSA status, county
tier designation), Poisson regression (adjusted for county population) was
used to examine differences in absolute numbers of farmers’ markets and
number of farmers’ markets that accept SNAP/EBT in the counties. Linear
regression (adjusted for county population) was also used for these categor-
ical variables to examine differences in the number of farmers’ markets per
capita and the number of farmers’ markets that accept SNAP/EBT per capita
in the counties among categorical variables (MSA status, county tier desig-
nation). The P values and confidence intervals for these categorical variable
analyses were adjusted for multiple comparisons using the Tukey-Kramer
method.

Finally, linear regression analyses were used to examine the associa-
tion between dependent variables of county-level obesity prevalence (adult
and child) and diabetes rate and the independent variables of number of
markets, markets per capita, number of markets accepting SNAP/EBT, and
number of markets accepting SNAP/EBT per capita. These linear regression
analyses included independent variables for county population, percentage
rural residents, percentage living at or below the federal poverty level, and
percentage racial/ethnic minority. All analyses were conducted at the county
level in SAS version 9.3 (SAS Institute, Cary, NC).

RESULTS

The first section below provides descriptive data about the availability of
farmers’ markets and SNAP/EBT, and the second section summarizes the
results from our Poisson and linear regression analyses. The remaining sec-
tions describe the results as they relate to our specific hypotheses about
the relationship between farmers’ market and SNAP-EBT system availabil-
ity and levels of rurality, poverty, minority status, and obesity and diabetes
prevalence.



Farmers’ Market and SNAP/EBT Availability

The collected data indicate that the mean number of farmers’ markets per
county was 6.92 (SD = 4.77) with a range of 0 to 23 markets per county.
The mean number of farmers’ markets per capita was 1.5 markets per 10
000 people (SD = 1.44), with a range of 0 to 8.6 per 10 000 people. The
mean number of farmers’ markets accepting SNAP/EBT was 0.83 per county
(SD = 1.31), with a range from 0 to 5 markets per county. Overall, roughly
12% of the farmers’ markets surveyed reported that they accept SNAP/EBT.
The proportion of farmers’ markets that accept SNAP/EBT in each county
ranged from 0% to 67%.

Regression Analyses

Using Poisson regression analyses, we found that the percentage of African
American residents was inversely associated with the number of farmers’
markets (estimate = −0.0144 [standard error = 0.0032], P < .001), the county
population per 10 000 was positively associated with the number of markets
(0.0083 [0.0026], P = .002), and the percentage of the population in the
county that lived in rural areas was inversely associated with the number of
markets (−0.0089 [0.0018], P < .001).

When the number of markets accepting SNAP/EBT was the dependent
variable, there was an inverse association between percentage of African
American residents and SNAP/EBT availability (estimate = −0.0273 [0.0096],
P = .004), a positive association between county population and the number
of markets accepting SNAP/EBT (0.0252 [0.0063], P < .001), and an inverse
association between the percentage of the population in the county that lived
in rural areas and the number of markets that accept SNAP/EBT (−0.0106
[0.0054], P = .049).

Using linear regression analysis with number of farmers’ markets per
capita as the dependent variable, only county population per 10 000 was
positively associated with the number of markets (2.5 × 10−6 [6.0 × 10−7],
P < .001). Nothing was significant when the number of markets accepting
SNAP/EBT per capita was the dependent variable.

In separate adjusted linear regression analyses with adult obesity, adult
diabetes, and low-income preschool obesity prevalence as dependent vari-
ables and number of farmers’ markets, markets per capita, markets with EBT,
and markets with EBT per capita as independent variables, there were no
significant associations found.

Availability of Farmers’ Markets and County-Level Rural and Urban
Status

Table 1 shows Pearson correlations between number of farmers’ markets,
markets per capita, markets accepting SNAP/EBT, markets accepting
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SNAP/EBT per capita, and sociodemographic indicators (rural/urban status,
poverty, racial/ethnic status) and obesity and diabetes rates. The number of
farmers’ markets and the number of farmers’ markets accepting SNAP/EBT
were both inversely associated with rural to urban continuum codes and per-
centage residents living in rural areas. Thus, we found a fewer total number
of farmers’ markets and markets that accept SNAP/EBT in more rural coun-
ties. The number of farmers’ markets per capita, however, was positively
associated with rural to urban continuum codes and percentage residents
living in rural areas. Thus, there were more farmers’ markets per capita in
rural counties. The number of markets accepting SNAP/EBT per capita was
not significantly associated with rural to urban continuum codes but was
positively associated with percentage residents living in rural areas.

Table 2 shows the mean number and standard deviation of farmers’
markets, markets per capita, markets accepting SNAP/EBT, and markets
accepting SNAP/EBT per capita by MSA designation, and economic tier sta-
tus. Using the MSA distinction, metro counties had, on average, 8.3 (SD =
5.9) farmers’ markets and nonmetro counties had a mean of 6.0 (SD =
3.6) farmers’ markets. The mean number of markets per 10 000 people in
metro counties was 1.0 (SD = 1.0) and was 1.8 (SD = 1.5) in nonmetro
counties. Under a Poisson regression, the average number of farmers’ mar-
kets was significantly higher (P < .001) in metro counties than in nonmetro
counties. The number of farmers’ markets that accept SNAP/EBT was also
significantly higher (P = .017) in metro counties than in nonmetro counties.
Under a linear regression, the number of farmers’ markets per capita was
significantly lower (P = .001) in metro counties than in nonmetro counties.
For markets accepting SNAP/EBT, per capita the difference between metro
and nonmetro counties was not significant.

Availability of Farmers’ Markets and County-Level Economic Status

Table 1 also suggests an inverse association between percentage of residents
living below poverty and the total number of farmers’ markets, such that
counties with more residents living below poverty had fewer total number of
farmers’ markets. There were no significant associations between percentage
of residents living below poverty and the number of markets that accept
SNAP/EBT, number of farmers’ markets per capita, or number of markets
that accept SNAP/EBT per capita.

Table 2 shows that Tier 1 counties (most distressed) had a mean of 5.3
(SD = 3.9) farmers’ markets, Tier 2 counties had 6.7 (SD = 3.8) markets,
and Tier 3 had 10.7 (SD = 6.1) markets. Under a Poisson regression, there
were significant differences in the number of markets between the tiers (P <

.001). The trend of increasing availability was also apparent for access to
SNAP/EBT. Under a Poisson regression, the differences in farmers’ markets
with SNAP/EBT access between Tier 3 and Tier 1 and Tier 3 and Tier 2 were
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also significant (P < .001). In contrast, Table 2 shows that per capita, there
were more farmers’ markets in Tier 1 than in Tiers 2 and 3. Under a linear
regression, the differences in farmers’ markets per capita was only significant
(P = .013) between Tiers 1 and 3. For markets that accept SNAP/EBT, per
capita there were no significant differences between the different tiers.

Availability of Farmers’ Markets and County-Level Racial/Ethnic
Minority Status

There were significant negative associations between both the number of
farmers’ markets and the number of farmers’ markets per capita and the pop-
ulation percentage of African Americans. There was a significantly positive
association between the total number of farmers’ markets and percentage
of Latino residents. In contrast, there was a significantly negative associ-
ation between the number of farmers’ markets per capita and percentage
of Latino residents. There were no significant associations between Native
American/American Indian county residents and the total number of farmers’
markets or farmers’ markets per capita (Table 1).

Availability of Farmers’ Markets and County-Level Diabetes and
Obesity Rates

The number of farmers’ markets and markets that accept SNAP/EBT was
inversely associated with adult obesity and adult diabetes rates but not with
obesity rate among children (Table 1).

DISCUSSION

One of the primary goals of this study was to examine the availability of farm-
ers’ markets and farmers’ markets that accept SNAP/EBT in rural and urban
counties in North Carolina. Because decisions about how to define rural and
urban areas can influence analysis outcomes and subsequent programmatic
and policy recommendations,40,41 we examined 3 different classifications of
county-level rural and urban status for North Carolina counties. We also
examined 2 different measures of farmers’ market availability, the abso-
lute number of farmers’ markets, and the number of farmers’ markets per
capita in each county. The analyses that examined associations between the
absolute number of farmers’ markets and the different urban/rural classifi-
cations suggest that rural residents in North Carolina may have less access
to farmers’ markets overall and less access to farmers’ markets that accept
SNAP/EBT than their urban counterparts. However, the analyses that exam-
ined associations between the number of farmers’ markets per capita and



the different urban/rural classifications suggest the opposite conclusion—
rural residents may have more access to farmers’ markets and more access
to farmers’ markets that accept SNAP/EBT than their urban counterparts.

These mixed results might be explained by several factors. Rural areas
are centers of agricultural production and it would therefore seem logical
that these areas should have greater access to local sources of produce than
urban areas. This would explain the higher per capita levels of farmers’
markets in rural areas. However, the sparse populations and higher levels of
poverty that can be found in rural communities may make farmers’ markets
less financially viable in rural areas than in urban areas. In addition, much
of the land in some rural counties may be devoted to animal agriculture
and/or commodity crops—such as tobacco, cotton, soybeans, and corn—
rather than fresh produce. There may also be a lack of demand for farmers’
markets in some counties due to social and cultural factors. Efforts to educate
citizens about the importance of produce may also not be as well-funded and
visible in counties where markets are less commonly found. These factors
would explain our finding that the absolute number of farmers’ markets
was lower in rural areas, which is consistent with studies that have found
that rural residents have less access to supermarkets and grocery stores than
residents of more urban areas14−19 (we are not aware of other studies that
have specifically compared the availability of farmers’ markets in rural and
urban areas).

Issues around how to define and measure availability and access to
farmers’ markets in counties may also explain these mixed results. Both the
absolute number and the per capita number of farmers’ markets in counties
have limitations as measures of farmers’ market availability. For example,
our data set does not allow us to distinguish between markets with just
one vendor and markets with several vendors. As a result, it is difficult to
determine whether a rural county with 5 smaller markets has greater market
availability than a more urban county with 3 large markets. This raises a
related question about the capacity of farmers’ markets—how many patrons
can each market support? Though our data indicate that urban counties have
fewer farmers’ markets per capita than rural counties, if the markets in urban
areas have a larger capacity because they have greater variety of items or
more vendors, then the per capita number of markets may not be a very
meaningful measure.

In addition, the use of counties as the unit of analysis raises method-
ological issues as well—residents of one county may have access to a nearby
farmers’ market that is located within a neighboring county. The distribution
and concentration of the markets within each county is also an important
issue to consider. For example, a county may have several farmers’ markets,
but if they are all concentrated in one or a few areas within the county,
some residents may need to travel much further than others to access a mar-
ket. These factors should be considered in future studies that seek to assess
farmers’ market availability in rural vs. urban areas.



Our results were also mixed in the context of farmers’ markets avail-
ability and county-level economic status. Counties with more residents living
below poverty and counties that are the most economically distressed had
a lower total number of markets. This finding is similar to studies that have
found fewer supermarkets in predominately low-income communities rel-
ative to higher income communities.17,42−44 In contrast, there were more
farmers markets per capita in the most economically distressed counties
compared to the least distressed counties, but there were no significant asso-
ciations between residents living below poverty and the number of farmers’
markets per capita.

We also found that the most economically distressed counties had fewer
farmers’ markets that accept SNAP/EBT relative to the least distressed coun-
ties, but there were no significant associations for the number of markets that
accept SNAP/EBT per capita. Though we might expect counties with higher
levels of low-income residents to have greater access to SNAP/EBT, we did
not find that to be the case in our study, and overall in North Carolina only
a small percentage of the markets accept SNAP/EBT. The low number of
markets that accept SNAP/EBT could be explained by the fact that there are
a number of barriers that can make it difficult for famers’ markets to provide
access to SNAP/EBT.31 For example, if farmers’ markets are not equipped
with a telephone line and electricity, they must use wireless EBT systems
that can be costly to purchase and maintain.28,31,45 If SNAP sales are not high
enough to cover the costs of the initial investment in the wireless system, it
may not be a viable option for individual farmers or market organizers.31

Our findings related to African American access to farmers’ markets
more consistently support our hypotheses. The number of farmers’ mar-
kets and the number of farmers’ markets per capita were both lower in
counties with higher percentages of African Americans residents. These find-
ings are consistent with other studies that have found that predominantly
African American communities often have less access to healthy foods rela-
tive to nonminority communities.17,44,46,47 For example, a study conducted
in New York City that examined the density of “healthy food outlets,”
including supermarkets, fruit and vegetable markets, and farmers’ markets,
found fewer healthy food outlets in predominantly African American census
tracts.48 However, the results for Latino residents was once again mixed—the
total number of farmers’ markets was positively associated with the per-
centage of Latino residents, whereas the number of farmers’ markets per
capita was negatively associated with the percentage of Latino residents. The
methodological issues cited above may also explain these divergent results.

Unlike other studies that have found associations between proximity to
farmers’ markets and obesity,49,50 in adjusted linear regression analyses, we
did not find such associations. The lack of associations between farmers’
market availability and SNAP/EBT availability at markets and county-level
diabetes and obesity prevalence may also be due to the methodological



issues cited above. It may also be due to the need to measure other food
environment exposures in tandem with exposure to farmers’ markets. The
scope of our study did not allow us to measure all sources of healthy food in
North Carolina counties, and there may be other sources of healthy food in
the counties with fewer farmers’ markets. For example, home gardening or
crop sharing among neighbors may exist in more rural counties or counties
with less access to farmers’ markets. We also did not measure physical activity
levels among residents of the different counties, which may be a confounder
in the relationship between farmers’ markets and diabetes and obesity in
North Carolina.

Limitations

The findings of this analysis should be interpreted with caution. In addition
to the limitations mentioned above regarding the absolute number and per
capita farmer markets’ metrics, the ecological study design and the cross-
sectional nature of the data are limitations. Furthermore, the NC FVOI data
were collected by different individuals in different counties, with different
training and job descriptions, and so there may be errors due to these dif-
ferences in the background and experience of our data collection personnel.
The SNAP/EBT data are self-reported by the farmers’ market managers or
points of contact at the time of data collection and therefore may be biased
and inaccurate. It was also beyond the scope of our study to collect infor-
mation on other sources of produce and healthy foods in North Carolina
counties. For example, information on home-grown produce was not col-
lected, so the extent to which residents have access to produce that is grown
in their own gardens or from other sources is unknown.

CONCLUSIONS

As far as we are aware, this is the first study to examine potential dispari-
ties in county-level access to farmers’ markets by socioeconomic and other
demographic features. Overall, the results of this study suggest that there may
be less access to healthful food sources in predominantly African American
communities. The data on the relationship between rurality and socioe-
conomic circumstances is mixed. Though we found a significant negative
association between the total number of farmers’ markets and farmers’ mar-
kets with SNAP-EBT systems and measures of rurality, poverty, and economic
distress, we also found a significant positive association between the per
capita number of farmers’ markets and farmers’ markets with SNAP-EBT
systems and measures of rurality and economic distress. We did not find
associations between farmers’ market availability or SNAP/EBT availability at
markets and county-level diabetes and obesity prevalence.



These results suggest that additional research is warranted because of
the limitations associated with the scope of our study. This research has
identified several methodological challenges that should be addressed in
future efforts to assess the relationships between farmers’ markets, access
to healthy food, and health outcomes. Ideally, all outlets of healthy food
should be taken into account—not only farmers’ markets but grocery stores,
community-supported agriculture and buying clubs, levels of urban and
home gardening, and farmer food swapping initiatives. Furthermore, county-
level data are likely insufficient to accurately capture the accessibility of any
of these outlets for consumers. Future research should utilize geographic
information systems to calculate the distance of healthy food outlets to minor
and major population centers. The size and “quality” of these food outlets—
for example, types and amount of food sold—should also be taken into
account in these analyses.

Despite these limitations, this study provides an important foundation
for future research. Results from this study will inform the Community
Transformation Grant Project in North Carolina and may help in guiding
decisions about the introduction and enhancement of farmers’ markets in
high need areas. Though our study did not examine demand for farmers’
markets in North Carolina counties, efforts may need to be taken to edu-
cate residents about the importance of produce and to enhance demand
for farmers’ markets in counties with fewer markets. These results also indi-
cate that more work should be done to examine barriers to establishing and
maintaining farmers’ markets in counties with higher percentages of African
American residents. Barriers and facilitators to establishing and maintaining
farmers’ markets and markets with SNAP/EBT access in high poverty areas
should also be explored.
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