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ABSTRACT

Objective: Using the Social Determinants of Health as the study’s theoretical underpinning, the authors
examined the impact of the North Carolina Community Transformation Grant Project farmers’ market initia-
tives on changes in awareness and use of farmers’ markets, and fruit and vegetable consumption.
Methods: During the farmers’ market season, the researchers conducted a random digit—dial telephone
survey among residents in 3 rural North Carolina counties to examine changes in farmers’ market aware-
ness, shopping, and fruit and vegetable consumption. They examined change over 1 year using f tests,
chi-square tests, and propensity score matching.

Results: In 1 county there were increases in farmers’ market shopping and fruit and vegetable consump-
tion, and in 1 county there were decreases in farmers’ market shopping and fruit and vegetable consumption.
Conclusions and Implications: The impact of farmers’ market initiatives may be affected by county-
specific socioeconomic contexts.
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INTRODUCTION

Obesity and nutrition-related chronic
diseases continue to affect underserved
US residents disproportionately.'”
These disparities are partially the result
of inequities in the food environment;
underserved areas often have less ac-
cess to healthy food sources such as
supermarkets and farmers' markets com-
pared with more advantaged areas.’*
Social Determinants of Health theory
suggests that research on the under-
lying systems that result in health
disparities must be examined and
addressed.>® In a qualitative study
based in the southern US and framed
by the Social Determinants of Health,
a determinant of health at the environ-
mental level included lack of access to
healthy foods.® Researchers suggested
obesity prevention strategies such as
increasing access to farmers' markets
and supermarkets in underserved
areas,”® because various studies have
found that shopping at farmers' markets
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is associated with increased fruit and
vegetable consumption.”'? Interven-
tions to increase access to farmers' mar-
kets have taken place as a result of the
Communities Putting Prevention to Work*
and Community Transformation Grant"
projects. Forexample, North Carolinaim-
plemented a farmers' market initiative as
a part of the North Carolina Community
Transformation Grant (CTG) Project, in
which farmers' markets were created
and/or enhanced through additional
promotion, advertising, structures, nutri-
tion education, and enhanced financial
access through adding Supplemental
Nutrition Assistance Program (SNAP)/

Electronic Benefit Transfer (EBT).

Ten North Carolina CTG Project re-
gions, encompassing 98 of the state's
100 counties, collaborated with local
partners to create new farmers' markets
and enhance existing ones. Enhance-
ments included increasing transporta-
tion options to the market, improving
the structure of the market, imple-
menting SNAP/EBT at the market, and
creating land use protection in support
of farmers' markets. The North Carolina
CTG Project also supported markets in
their promotional efforts and activities
related to nutritional education, and
an North Carolina CTG Project commu-
nications specialist worked with local
communication staff members to pro-
mote farmers' markets. Enhancements
were thought to lead to greater aware-
ness and subsequent use of farmers'
markets, which would lead to greater
fruit and vegetable consumption and
more optimal health.

Because North Carolina includes
approximately 90% rural residents,"®
theresearchers had the unique opportu-
nity to evaluate the effectiveness of the
North Carolina CTG Project farmers'
market initiative in rural areas, whose
population is particularly burdened
by diet-related disease compared with
that in urban areas."? Thus, this
study's findings can inform future
policy and environmental change
efforts in rural areas. Evaluation of
policy and environmental change
efforts in rural areas is potentially more
difficult than in urban areas, because
existing population-based data sources,
such as Behavioral Risk Factor Surveil-
lance System (BRESS) data, are not avail-
able for many rural counties because of
small sample sizes. Therefore, the pur-
pose of this article was to examine the
impact of North Carolina CTG Project

farmers' market initiatives on awareness
and use of farmers' markets, and changes
in fruit and vegetable consumption
among a cross-sectional sample of
random digit—dial telephone survey par-
ticipants in 3 rural North Carolina
counties. Change in farmers' market
awareness and use, and fruit and vege-

table consumption were assessed,
comparing 2013 and 2014.
METHODS

Study Setting and Participants

Through the CTG Program, the Centers
for Disease Control and Prevention
(CDC) provided support to awardees
across the US in the following interven-
tion areas: tobacco-free living, active
living and healthy eating, and clinical
and community preventive services to
prevent and control high blood pres-
sure and high cholesterol. This article
describes 1 component of the North
Carolina CTG Project's healthy eating
intervention, increasing the number of
new and/or enhanced farmers' markets.
Farmers' markets included roadside
stands and produce markets, and were
defined according to the number of
farmers operating each venue. Farmers'
markets were defined as outlets with
multiple farmer vendors with predi-
cable locations and hours of operation;
roadside stands were defined as a single
farmer vendor, and produce stands were
non-farmer outlets, such as those oper-
ated by a produce distributor.

This study examined farmers' mar-
ket shopping and fruit and vegetable
consumption among a randomly
selected sample of county residents in
each of 3 rural counties in North Car-
olina: county A (Mountain Region,
Western North Carolina; n = 108 in
2013 and n = 100 in 2014), county B
(Coastal Plains, Eastern North Carolina;
n=100in 2013 and 2014), and county
C (Piedmont, Central North Carolina,
n =99 in 2013 and n = 100 in 2014).
The counties were selected based on be-
ing representative of the region and on
geographic spread throughout North
Carolina CTG regions, with each region
and county using various farmers' mar-
ket promotional strategies and initia-
tives. Each county was classified as
non-metro by the Office of Manage-
ment and Budget.'” County A was
located in CTG region 3, which
included 3 new and 14 enhanced

farmers' markets. County B was in
CTG region 9, which included 9 new
markets and 14 enhanced markets.
County C was in CTG region 6, which
included 9 new markets and 2
enhanced markets. Individuals within
counties were selected using a random
digit—dial telephone survey methodol-
ogy in June through September, 2013,
and a separate sample was contacted
1 year later, in May through June,
2014. In each county, there was slight
overlap in those called: 5% of the sam-
ple for county A participated in the sur-
vey in both years; 3% for county B; and
1% for county C. The sample was pur-
chased from Survey Sampling, Inc
(Encino, CA), and included cellular
and landlines, as in a previous study.’
This study was reviewed and approved
by the East Carolina University Institu-
tional Review Board.

Farmers’ Market Awareness,
Use, and Fruit and Vegetable
Consumption

The researchers assessed awareness of
farmers' markets by providing a list
of markets in the county and asking
whether participants had heard of it
before and whether they knew how
to find the market. Affirmative re-
sponses were summed to create an
awareness score.'' For example, if a
respondent had heard of a market
and knew how to find it, that repre-
sented 2 points. Total awareness
scores were based on the number of
markets in each county. In county A,
there were 2 markets in 2012 and 3
in 2014. In county B, there were 3
markets in 2012 and 3 in 2014. In
county C, in 2012 there were 10 mar-
kets and 14 markets in 2014. Thus, the
maximum awareness score in county
C was higher than in counties A and
B because there were more markets
in county C vs counties A and B. The
survey item assessing farmers' market
awareness changed slightly from
2013 to 2014 to include any addi-
tional markets in each county.
Farmers' market use (ie, shopping)
was assessed by asking a question
that was included on the 2013 North
Carolina BRFSS: How often in the
past 12 months did you buy fruits or
vegetables that were locally grown
from a farmers' market, community
supported agriculture (CSA), roadside



stand, or pick-your-own produce
farm? Response categories ranged
from =2 times per week to never,
and for the analysis responses were
dichotomized into never vs ever pur-
chasing owing to distribution of the
data. In 2014, participants were also
asked, In the past 12 months, has
your frequency of shopping at
farmers' markets decreased, stayed
the same, or increased?

Barriers and facilitators to farmers'
market shopping were also assessed
(yes/no) using a list generated from
examiningbarriers and facilitators as as-
sessed in prior studies'"'*; respondents
were asked to mark only 1 main barrier
and 1 main facilitator. Barriers on the
list included: no SNAP, EBT access, no
credit/debit accepted, not enough
money to shop, I don't have
transportation to the market, prices
are too high, extreme weather, not
enough parking, market days and
hours aren't convenient, out of the
way, I get what I need from other
places, 1 don't know where any
markets are, and other (specify). Faci-
litators on the list included: support
local farmers, fresher produce, produce
tastes better, better prices, it is close to
home, it is close to work, produce is
grown with fewer pesticides, good
service, quality of the products, variety
of the products, consistency of the pr-
oducts, convenient location, friendly
atmosphere, and other (specity).

Participants were also asked how
likely they would be to shop at a
farmers' market given various sce-
narios, including more public transpor-
tation to the market, more nutrition
education at the market, more adver-
tising, more parking, more vendors at
the market, more shelter from the
weather, more accessible facilities for
individuals with disabilities, and
increased availability of SNAP/EBT.
Response options were on a S-point
Likert scale ranging from much less
likely to much more likely.

Fruit and vegetable consumption
was assessed in 2 ways: (1) using the
Block Fruit, Vegetable, and Fiber
Screener questions (Block FV),'®*
and (2) the BRFSS questions. The
Block FV asks respondents about how
often they typically eat various fruits
and vegetables, ranging from less
than once per week to =2 times per
day. Food items include fruit juice,
fruit, vegetable juice, green salad,

potatoes, vegetable soup, and other
vegetables. The Block FV has been
used in a prior study to examine
intervention-related change in fruit
and vegetable consumption.”’ The
BRFSS questions ask respondents
about fruit and vegetable consumption
over the past 30 days and respondents
can indicate frequency of consump-
tion by day, week, or month. Food
items include fruit (not juice), green
vegetables, orange vegetables, and
other vegetables. The following ques-
tion was also asked: Do you purchase
more fruits and vegetables for your
household when you are able to shop
at a farmers' market/produce stand (in
addition to a supermarket or other
food stores), compared with when
you shop at a supermarket only?
Response options were: yes, no, and
don't know. The researchers also asked:
Compared with other places you have
purchased food, do you think a
farmers' market is more or less expen-
sive? Response options included:
more expensive, less expensive, and
the same price.

Statistical Analysis

Descriptive statistics for all variables of
interest were examined, including gen-
eral trends in changes in farmers' mar-
ket awareness, use, and fruit and
vegetable consumption over 1 year by
county, using f tests to compare means
between years and chi-square tests to
compare proportions between years.
Analyses were completed in each
county separately owing to county-
and region-specific farmers' market ini-
tiatives present in each county. To
minimize the problem of different
samples in each county each year, the
authors used propensity score match-
ing.”" A logistic regression model was
fit with year (2013/2014) as the depen-
dent variable, and age, sex, race, col-
lege education (yes/no), marital status
(married/with partner vs single/sepa-
rated/divorced/widowed), and number
of children (0/>0) as the independent
variables, to estimate the propensity
score. Then 1/propensity score was
used for the actual year of the data to
weight all subsequent analyses.
P < .05 was considered statistically sig-
nificant and all analyses were conduct-
ed with SAS, version 9.3 software (SAS
Institute, Cary, NC, 2011/2012).

RESULTS
Participant Characteristics

Table 1 shows the weighted cha-
racteristics of respondents in 2013
vs 2014. Overall, mean age across
counties was age 55-58 years, mean
body mass index was 27-30 kg/m?,
and a small percentage was enrolled
in the Special Supplemental Nutri-
tion Assistance Program for Women,
Infants, and Children and SNAP. A
greater proportion of county B resi-
dents were enrolled in the Special
SNAP for Women, Infants, and Children
and SNAP, compared with county A
and C residents.

Farmers’ Market Awareness,
Use, and Fruit and Vegetable
Consumption

Table 2 shows awareness and use of
farmers' markets, and both measures
of fruit and vegetable consumption
in each county in each year, weighted
by the propensity score. Farmers' mar-
ket awareness did not change appre-
ciably from 2013 to 2014 in any of
the counties. There was a statistically
significant increase in farmers' market
use in 2014 vs 2013 in county A (chi-
square = 5.6; P = .02). In counties B
and C, there were no statistically sig-
nificant changes in farmers' market
use from 2013 to 2014. In county A,
there was a statistically significant in-
crease in fruit and vegetable consump-
tion between 2013 and 2014 for both
the Block FV and BRFSS estimates (t
for Block FV = -2.5, P = .01; t for
BRESS =-2.2, P = .03), no statistically
significant change in fruit and vege-
table consumption in county B, and
a statistically significant decrease in
fruit and vegetable consumption in
county C (t value for Block FV = 2.8,
P = .01; t for BRFSS = 2.5, P = .01).

There were no significant changes
in people who responded affirma-
tively that they purchased more fruits
and vegetables when they were able to
shop at a farmers' market in any of the
counties. Notably, when asked about
the relative expense of farmers' mar-
kets, the percentage stating that
farmers' markets were more expensive
was significantly higher in 2014 vs
2013 in counties B and C.

When asked about whether the fre-
quency of shopping at farmers' markets



Table 1. Weighted Characteristics of North Carolina Farmers’ Market Evaluation Participants in a 3-County Random Digit-Dial

Survey Administered in 2013 and 2014, by County

Characteristic County A County B County C
Year 2013 2014 2013 2014 2013 2014

(n = 108)* (n =100) (n = 100) (n = 100) (n=99) (n = 100)
Age, y (mean [SD]) 55.3(15.8) 55.3(15.2) 55.4(17.0) 55.4(1760) 57.7 (16.8) 57.8(14.9)
Body mass index (kg/m?) (mean [SD]) 27.5 (4.9) 27.6 (6.2) 30.2 (6.9) 30.3(7.2) 27.4(6.8 27.5((5.7)
Gender (% male) 38.2 38.3 19.5 19.6 26.6 271
Race (% black/African American) 1.0 1.0 66.5 66.6 20.2 20.2
Ethnicity (% Hispanic) 0.0 1.0 1.0 1.0 1.0 1.0
Education (% with less than college degree) 44.3 44.9 50.9 50.5 30.0 29.5
Currently receive WIC? (n, % yes) 1,0.8 5,57 9,9.0 6, 5.0 4,42 2,1.9
Redeemed WIC FMNP vouchers, n° 1 1 2 1 0 0
Currently receive SNAP? (n, % yes) 19, 16.6 9,11.0 34, 32.9 14,14.2 12, 11.7 5,4.9
Used SNAP/EBT at farmers’ market, n® 8 0 13 6 2 0
Participated in senior FMNP, n® 3 3 3 3 1 4

EBT indicates Electronic Benefit Transfer; FMNP = Farmers’ Market Nutrition Program; SNAP = Supplemental Nutrition Assis-
tance Program; WIC = Special Supplemental Nutrition Assistance Program for Women, Infants, and Children.

an = unweighted sample size; PQuestions about WIC FMNP vouchers and SNAP/EBT use at farmers’ markets were asked only
of those respondents who reported receiving WIC or SNAP, respectively. This resulted in small numbers, and so only the num-
ber (and not weighted percentage) is presented.

decreased, stayed the same, or increased
compared with previous shopping fre-
quency (asked only in 2014), 17.7%
of county A respondents, 15.2% of
county B respondents, and 16.0% of
county C respondents stated that shop-
ping increased.

In all counties, the top barriers and
facilitators remained largely un-
changed from 2013 to 2014. People
stated that barriers included: “Market
days and hours are not convenient,”
“The market is out of the way,” and
“I get what I need from other places.”

Facilitators included fresher produce,
support of local farmers, and quality
of the products (Table 3) (data pre-
sented are unweighted because results
between weighted and unweighted
data were similar).

Table 4 shows various scenarios and
(unweighted) percentages of respon-
dents indicating that they would be
much more likely to shop at a farmers'
market given a particular scenario. In
county A in 2013, the top scenarios
were more parking at the market and
more transportation to the market, in

contrast to 2014, in which more ven-
dors and more shelter from the
weather were more frequently selected
as scenarios that would make respon-
dents more likely to visit a farmers'
market. In county B in 2013, the top
strategies were more accessible facil-
ities for people with disabilities and
more transportation to the market,
whereas in 2014, the top strategies
were more vendors and more shelter
from the weather. In county C, the sce-
nario with more vendors was a top
strategy in both years.

Table 2. Differences Between Weighted Farmers’ Market Awareness, Use, and Fruit and Vegetable Consumption in 2013-2014

County A County B County C
Characteristic 2013 2014 P 2013 2014 P 2013 2014 P
Farmers’ market awareness (mean [SD]) 2313 25(24) 49 09(1.4 11(1.5 .34 6.8(7.4) 6.2(6.6) .56
Farmers’ market use (% ever) 54.5 69.9 .02 423 43.9 .80 56.1 542 .84
Block Fruit and Vegetable Consumption 36(1.8) 43(1.9 .01 3.6(1.9 39@21) .29 43(1.7) 3.6(1.9 .01
(mean [SD])
Behavioral Risk Factor Surveillance System Fruit 2.7 (1.6) 3.3 (2.2) .03 2.9(2.6) 2.9((2.1) .94 33(.3) 2.6(1.6) .01
and Vegetable Consumption (mean [SD])
Purchase more fruits and vegetables when able 39.1 487 90 28.1 30.1 a7 447 34.3 .10
to shop at farmers’ market (% yes)
Farmers’ markets are more expensive (% yes) 26.4 346 .09 319 37.8 < .001 16.4 22.7 .05

Note: t tests were used to compare county weighted means; chi-square tests were used to compare county weighted
frequencies. Statistical significance was set at P = .05.



Table 3. Top 3 Barriers and Facilitators to Farmers’ Market Use, by Year and County, Unweighted

County A County B County C
2013 2014 2013 2014 2013 2014
Barriers Market days and Market days and Out of the way Out of the way Market days and Market days and
hours aren’t hours aren’t hours aren’t hours aren’t
convenient convenient convenient convenient
Qut of the way
Out of the way Out of the way Market days and ~ Market days and Out of the way Other
| get what | hours aren’t hours aren’t
need from convenient convenient
other places
Other | get what | | don’t have | don’t know | get what | | get what |
need from transportation where any need from need from
other places to the market markets are other places other places
| don’t where Other
any markets are
Other
Facilitators  Fresher produce Fresher produce Fresher produce Fresher produce Fresher produce Fresher produce

Support local Support local Produce tastes Quality of Support local Support local
farmers farmers better products farmers farmers
Quality of Quality of Support local Better prices Produce tastes  Quality of
products products farmers better products
Produce tastes
better

Note: When more than 1 barrier or facilitator is in the cell, this indicates a tie.

DISCUSSION subsequently leading to increased

there was no change in farmers' market

The goal of the North Carolina CTG Proj-
ect farmers' market initiatives was to in-
crease awareness of farmers' markets,

farmers' market use, and that these in-
creases would lead to increased produce
consumption among residents. How-
ever, in this initial impact evaluation,

Table 4. Percentage (Unweighted) of Respondents Who Would Be Much More

Likely to Shop at a Farmers’ Market Given Each Scenario®

County A (%) County B (%) County C (%)
List of Scenarios 2013 2014 2013 2014 2013 2014
Public transportation 9.5 6.0 14.0 9.1 4.0 3.0
to market
More nutrition education 3.8 5.0 3.0 111 4.0 1.0
activities at market
More advertising of market 4.8 7.0 6.0 111 3.0 5.0
More promotional events 6.7 8.1 7.0 101 3.0 8.0
held at market
More parking at market 10.5 6.0 4.0 13.1 4.0 2.1
More vendors at market 7.6 11.0 7.0 18.2 5.1 141
More shelter from weather 7.6 11.2 8.0 16.5 1.0 6.1
More accessible facilities 7.6 51 15.0 101 3.1 4.0
for people with disabilities
Supplemental Nutrition 6.7 4.0 10.0 8.1 2.0 2.0

Assistance Program
Electronic Benefit
Transfer access

8Using the following scale (1 = much less and 5 = much more likely), please rate
how likely you would be to shop at a farmers’ market if there were ....

awareness in the 3 counties between
2013 and 2014. There was a slight in-
crease in farmers' market use and
in fruit and vegetable consumption in
county A and no change in use in
counties B and C. Results in county A
support those of research by Evans
et al, who found that adding farm
stands in low-income areas resulted in
increases in fruit and vegetable con-
sumption among residents.”” In
county A, it could be that residents
were already aware of farmers' markets
but became more motivated to use
farmers' markets in the county owing
to heightened promotions and adver-
tisements.

It is interesting that county C resi-
dents decreased fruit and vegetable
consumption even though county C
has more farmers' markets than do
counties A and B. Because county C
had more markets and a greater in-
crease in markets from 2012 to 2014
(10 markets in 2012 and 14 in 2014)
than did counties A (2 markets in
2012 and 3 in 2014) and B (3 markets
in 2012 and 3 in 2014), it could be
that the best strategy is to promote
the markets that a county has,
compared with establishing more
farmers' markets. This may be



especially true in rural areas, where the
customer base might not be able to
support additional markets. In addi-
tion, the top barriers to shopping at
farmers' markets were stated as: “mar-
ket days and hours not convenient,”
“out of the way,” and “I get what I
need from other places.” The top facil-
itator for county C residents to shop
more at farmers' markets was “more
vendors,” which possibly indicated
that county C had many farmers' mar-
kets, but possibly not enough vendors
at each location to attract regular cus-
tomers. Taken together, results suggest
that increasing market hours and
variety is possibly more important
than establishing new markets to pro-
mote farmers' market shopping and
increased fruit and vegetable con-
sumption in rural areas. Because of
this study's findings about Perceived
prices of produce at farmers' markets,
it may also be necessary to present
marketing materials to show potential
consumers that produce at farmers'
markets is the same price as or lower
than produce at supermarkets.”” The
current results are in agreement with
the general findings of Fang et al,**
who conducted interviews with
farmers' market stakeholders in Penn-
sylvania and emphasized the notion
that simply establishing a new farmers'
market in an underserved community
may not be a silver bullet: Thoughtful
consideration of how to address and
overcome barriers to establishing and
maintaining farmers' markets are
required to promote market vitality
and optimal community health.

This study has limitations,
including the potential for confound-
ing by unmeasured factors in the
different groups sampled at each time
point. To minimize this limitation,
the researchers used propensity score
matching. Despite the use of propen-
sity scores, it would be overstating the
results to say that any increases in fruit
and vegetable consumption observed
were the solely the result of North Car-
olina CTG farmers' market initiatives.
In addition, increases in fruit and vege-
table consumption, without subse-
quent decreases in energy intake from
other more calorie-dense food sources,
will not result in population-level
shifts in obesity prevalence. It is diffi-
cult to evaluate such broad initiatives
because individuals cannot be ran-
domized into intervention and control

groups. Therefore, the authors relied
on data from a random digit-dial sur-
vey. This study was also limited in
that exposure to farmers' market initia-
tives other than changes in awareness
over 1 year could not be assessed. The
1-year follow-up may have been inade-
quate to measure change in awareness
over time. A reliance on self-reported
data on farmers' market awareness,
use, and fruit and vegetable consump-
tion is also a limitation, which may
include recall bias and other errors. In
addition, the authors used 2 measures
of fruit and vegetable consumption,
which vyielded different results in
some cases, indicating their varying de-
grees of error. Although the random
digit-dial methodology included
cellular phone numbers, the sample
may not have included low-income in-
dividuals with pay-per-use phones.

IMPLICATIONS FOR
RESEARCH AND
PRACTICE

Because rural residents face a dispro-
portionate burden of nutrition-
related chronic disease, it is important
to learn about ongoing initiatives to
promote healthy eating among this
population. Next steps will include
more in-depth evaluation to deter-
mine the most effective ways to adver-
tise and enhance farmers' markets to
increase salience to underserved, rural
residents. Results of the current study
suggest a new hypothesis to test:
There may be a level of market satura-
tion in rural areas at which adding
new markets only diffuses the
customer base and reduces the variety
of products offered at markets. Future
research could examine this question
in a variety of rural settings to deter-
mine threshold levels for numbers of
markets, vendors, and customer base
needed to promote thriving farmers'
markets and healthy communities.
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