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Background
In the United States, obesity is a major public health pro
lem, disproportionately affecting rural residents [1,2
Disparate obesity rates among rural residents may be p
tially due to less access to healthy and fresh foods [3
Policies and environmental changes to increase availab
of healthy foods are suggested as contributing solutio
to the obesity epidemic [5,6]. In particular, increasin
use of farmers’ markets is one potential strategy to in
crease access to and consumption of fruits and vegetab
which would decrease risk of chronic disease [7]. Thu
farmers’ markets are thought to potentially improve popu
lation health and reduce population health disparitie
yet little is known about their impact on produce con
sumption [8].

Farmers’ markets may be a particularly effective strate
to improve access to healthy foods in rural areas, wh
improving the health status of rural residents may involv
more effectively leveraging of the strong rural historic
-
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(RDD) procedure. Both land lines (n = 887) and cellul
telephone lines (n = 500) were included in the purchas
sample provided by Survey Sampling International (http
www.surveysampling.com/), and numbers were cal
during a variety of days and times. Eligibility criteria fo
participation included being over 18 years of age, a P
 t
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Table 2 Participant characteristics from farmers ’ market intercept interview participants and random digit dial survey participants in Pitt County, eastern
North Carolina and in Boone, Jackson, and Fayette Counties, eastern Kentucky

Characteristic NC farmers’ market
intercept interview
participants (n = 70)

Kentucky farmers’ market
intercept interview
participants (n = 102)

Random digit dial
participants in North
Carolina (n = 109)

Random digit dial
participants in
Kentucky (n = 149)

Mean Standard
deviation

Mean Standard
deviation

Weighted
mean

Standard error
of the mean

Weighted
mean

Standard error
of the mean

Age in years 52.9 18.3 50.8 16.4 43.9 2.2 58.5 2.1

Length of time at current residence in years 8.9 9.6 13.9 13.5 10.6 1.8 NA NA

Fruit and vegetable Servings per day 4.3 2.0 3.7 1.8 7.2 0.4 7.3 0.2

BMI (kg/m2) 27.9 6.9 28.1 6.1 29.3 1.0 27.4 0.5

n % n % n Weighted %,
SE of %

n Weighted %,
SE of %

Female, n (%) 47 67.1 74 72.6 82 68.5, 6.9 111 79.4, 4.2

Race

African American/Other 19 27.5 1 1.0 58 38.5, 6.3 7 5.9, 3.1

White 50 72.5 100 99.0 50 61.5, 6.3 142 94.1, 3.1

Education

College graduate 44 62.9 56 55.5 34 35.4, 6.7 60 35.2, 5.0

Non-college graduate 4 37.1 45 44.6 74 64.6, 6.7 86 64.8, 5.0

Participation in Federal Food Assistance Programs

Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) 2 2.9 1 1.0 10 11.0, 4.5 5 6.8, 3.9

Special Supplemental Nutrition Program for Women, Infants, and Children (WIC)
Farmers’ Market Nutrition Program (FMNP)

1 1.4 4 7.8 6 4.9, 2.9 9 7.3, 3.9

Supplemental Nutrition Assistance Program (SNAP) 0 0 5 5.0 25 17.0, 4.7 18 9.5, 4.0

Senior Farmers’ Market Nutrition Program (SFMNP) 1 1.4 4 4.0 6 4.4, 2.5 3 5.8, 3.8
1For continuous weighted variables, the cells include the weighted mean and standard error of the mean, For categorical variables, the cells contain the true n, weighted %, standard error of %.
1NA = Not asked and thus not available.
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Table 3 Participant shopping practices among farmers ’ market customers and random digit dial survey participants in
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month consumed on average 1.3 servings of fruit a
vegetable more than those who visited a farmers’ market
at most once a month. There were no significant assoc
tions between the independent variables of interest a
BMI.

Among KY RDD respondents, in adjusted models wi
fruit and vegetable consumption as the dependent variab
consumption was positively related to farmers’ market use
(estimate = 1.0, standard error = 0.4, p = 0.02). Those w
visited a farmers’ market at least 2–3 times a month con-
sumed on average 1.0 servings of fruit and vegetable m
than those who visited a farmers’ market at most once a
month. There were no significant associations betwe
BMI and the independent variables of interest.

Finally, the NC and KY RDD samples were pooled t
gether and weights were adjusted by the states’ popula-
tion sizes. In the adjusted model with fruit and vegetab
consumption as the dependent variable, consumpti
was still positively associated with farmers’ market use
within each state but the difference between the tw
states was not significant. There were no significant a
sociations between BMI and the independent variab
of interest, and there were no significant differences b
tween the two states.

Discussion
In this paper, not surprisingly, farmers’ market customers
reported shopping more frequently at farmers’ markets
-

,

o

e

-

compared to RDD respondents: Among farmers’ market
customers, about half reported shopping at a farme’
market at least once per week, compared to less than o
fifth of NC and KY RDD respondents. This finding is i
agreement with a previous study in Pitt County, findin
that 17% of Pitt County, NC residents receiving foo
stamp benefits shopped at a farmers’ market, [15] and sug-
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survey administration (in person at the farmers’ market
versus over the phone for the RDD survey). This diffe
ence could also indicate that farmers’ market customers
are more health-aware in general, when compared to
representative sample of county residents, and thus m
be better able to accurately estimate fruit and vegeta
consumption. Counter to previous findings of inverse a
sociations between access to farmers’ markets and obesity
in an ecologic, national sample, [31] and in an individu
analysis of eastern NC children from rural and urba
areas, [32] we found no associations between farm’
market use and BMI among farmers’ market customers or
RDD respondents.

Our study findings should be interpreted with caution
This is a cross-sectional study design and thus demo
strates association and not causation. In addition, p
ticipant responses may have been influenced by so
desirability bias, particularly among those sampl
in-person at the farmers’ market, such that they overest
mated healthy behaviors. However, farmers’ market cus-
tomers may also have reported more accurately abo
healthy behaviors than RDD respondents. Farmers’ market
customer recruitment methods may have led to systema
bias within the NC and KY farmers’ market customers. Fo
example, farmers’ market customers who were willing to
complete the survey may have been more likely to be
male, higher socio-economic status, and thus able to spe
more money at farmers’ markets, compared to those wh
were not willing to respond to our survey. In Pitt County
to increase survey administration efficiency, 25/70 cu
tomer surveys were completed by the customers versus
interviewers, and had incomplete responses, especiall
terms of items in which an individual was supposed
mark only one choice. In addition, shopping patterns, fru
and vegetable consumption, and height and weight w
self-reported among all respondents, and may be system
ically biased. For instance, heavier individuals may und
report weight to a greater extent than normal weigh
individuals. Slightly different RDD methods were use
in NC versus KY, but these methods were designed
be as consistent as possible, and the substantive be
fits of conducting simultaneous analyses of the fo
samples in the two diverse rural areas outweighed
limitations. Another limitation is the small sample size
large standard errors, and lack of inclusion of potent
confounders such as other dietary or physical activity fa
tors that may influence BMI. Although we included ce
phone numbers in the RDD survey, we may have had s
tematic bias in the sample. KY RDD response rate m
have been higher than the NC RDD response rate beca
more call attempts were made in KY, and because
sample was older and only land lines were called. Fina
responses for the question regarding how often the r
spondents purchased fruits and vegetables locally gro
y
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from a farmers’ market, CSA (community supported agri
culture), roadside stand, or pick-your-own produce far
may vary by the season in which the surveys were c
ducted, and may lead to an underestimation or an ove
estimation of the 12-month average.

Strengths of this study included use of the validat
Block Fruit and Vegetable Screener, and RDD methods
cluding cell phone numbers to select participants. Als
we assessed the frequency of farmers’ market shopping
using typical behavior over the past 12 months, and sin
shopping at a farmers’ market may a fairly unusual exper
ence for most people, such shopping may be easier to
call compared to other behaviors. Another strength of th
study was the examination of rural populations, includin
two geographically diverse, rural southern population
which have not been widely studied in farmers’ market
research.

Conclusions
The results provided here can assist in planning a
evaluation of the NC Community Transformation Gran
Project’s farmers’ market initiative, which has the goals o
starting new farmers’ markets and making enhancemen
to farmers’ markets which include: creating or enhancin
land use protections to support markets, improving phy
ical structure of markets, increasing transportation to
from markets, and implementing SNAP EBT at market
These enhancements are to be coupled with increas
market promotion activities. Our results shed light on th
farmers’ market enhancements that may be most need
in NC. First, to address the barrier of‘out of the way’ loca-
tion, more farmers’ markets are needed, including incorp
orating supports for farmers’ markets in land use planning
and local zoning ordinances. Second, to address the b
rier of ‘market days and hours’, existing farmers’ markets
should consider extending or rearranging hours to b
more convenient to customers, and new markets shou
open during hours that existing markets are not open. A
the two top scenarios that would encourage individuals
shop more frequently at farmers’ markets are more ven
dors and more promotional activities, both these enhanc
ments should be explored. The knowledge gained fro
this evaluation can also be shared with other CTG-fund
states, especially those states funded at the CTG-capa
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