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Abstract: A diet rich in fruits and vegetables has been associated with decreased incidence of chronic disease.
The availability of fruits and vegetables is associated with higher intakes; however, there has been little focus
on the growing presence of farmers markets. This study evaluated the demographics, nutrition knowledge and
dietary habits of farmers market patrons at markets in Kentucky. A total of 153 surveys were collected, the
average age was 46.3 ± 21.1 years and 82% were female. Survey respondents reported consuming an average
of 2.1 ± 1.3 fruit and 2.9 ± 1.6 vegetable servings per day. As well, 49% of the market patrons indicated they
have an advanced or professional knowledge of nutrition. On a scale of 1-10, with 10 being "extremely
important", 59% of the patrons ranked having nutrition information listed on recipes provided at the farmers
market as an 8 or above. 
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INTRODUCTION also been positively associated fruit and vegetable intake

Diets high in fruits and vegetables have been and vegetables to both children and adults have also
associated with improved weight management [1,2] and been successful at increasing fruit and vegetable intake
decreased  incidence  of hypertension, type 2 diabetes in the short and long term [12]. Therefore, for produce
and heart disease [3]. Current dietary recommendations intake, availability appears to be a key factor in intake.
for cardiovascular disease prevention suggest dietary Socioeconomic status is a major determinant of fruit
patterns that promote achieving healthy weight, and vegetable consumption [13]. Food insecurity has
emphasize vegetables, legumes, fruit, whole grains, fish been associated with lower intake of fruits and vegetables
and nuts, substituting monounsaturated fats for saturated as well as poor nutrient consumption [14]. Rural
fats and restricting dietary sodium to less than 2300 populations face health disparities in part due to the lack
mg/day [4]. Despite the benefits, it is apparent that few of availability  of  fresh  fruits   and   vegetables  [15].
Americans report consuming the recommended amounts High cost and limited access to food have been
of fruits and vegetables each day [5]. Estimates of fruit associated with lower intake of fruits and vegetables in
and vegetable consumption among U.S. adults were far limited-income individuals as well [16]. It is therefore
short of Healthy People 2010 targets and trends in fruit crucial to identify and evaluate means for increasing
and vegetable consumption over the past decade were intake of fruits and vegetables in low-income populations.
relatively flat; no state has met the Healthy People 2010 Several studies have examined supermarket access
targets [6]. These findings are especially pronounced in for low-income residents, but few have explored how
low-income groups with high rates of obesity [7]. access to healthy food changes when a new food retailer,

There are many factors that influence dietary intake. such as a farmers market, opens in a place previously
In particular, research has repeatedly shown that known as a 'food desert’ [17]. Farmers markets have been
increased access to fruits and vegetables is correlated a commonly suggested way to make produce more
with increased fruit and vegetable consumption [8-10]. available in low-income areas with few or no grocery
Perception of the availability of fruits and vegetables has stores or supermarkets [7]. In addition, the development

[11]. Interventions to increase the accessibility of fruits
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and promotion of farmers markets and community gardens nutrition knowledge. Predictors of fruit and vegetable
is growing in popularity as a strategy to increase consumption were examined using the Pearson R
community-wide fruit and vegetable consumption. coefficient.
Despite large numbers of farmers markets and community
gardens in the United States, as well as widespread RESULTS AND DISCUSSION 
enthusiasm for their use as a health promotion tool, little
is known about their influence on dietary [18]. Farmers Sample: The  average  age of patrons completing the
markets could play a role in increasing the access and the after-market survey was 46.3 ± 21.1 years and 82% were
perceptions of access to fresh fruits and vegetables in female.
rural and urban food deserts. This paper seeks to
characterize the current farmers market patrons in 10 Nutrition Knowledge and Information: Almost half (49%)
locations in Kentucky in an effort to develop promotion of the market patrons indicated they have an advanced or
strategies for the markets. professional knowledge of nutrition. On a scale of 1-10,

MATERIALS AND METHODS ranked having nutrition information listed on recipes

Survey  participants  (n=153)  were  recruited  over a patrons are specifically interested in the salt (87%), fat
9-month period at ten diverse farmers markets in (74%), calorie (72%) and sugar (58%) content of recipes
Kentucky. Market patrons were offered a sample of one of offered at the market. They were less interested in the
three Kentucky Proud recipes (Apples & Sweet Potatoes, vitamin (16%) and calcium (12%) content of recipes. 
Asian Asparagus Salad, or Cucumber, Corn and Bean
Salsa) and given a recipe card for the sample they tasted. Consumption Patterns: Survey respondents (N= 153)
Participants completed a short pen and paper survey after consumed an average of 2.1 ± 1.3 fruit servings per day
tasting the sample. Participants were asked for and 2.9 ± 1.6 vegetable servings per day. The mean
demographic information and about how many fruits and number of fruit servings consumed per day did not differ
vegetables they consume per day, what nutritional significantly between male and female patrons (1.9 ± 1.2
information they usually look at when reviewing nutrition vs. 2.4 ± 1.2, p= 0.09). The mean number of vegetable
labels, their level of nutrition knowledge and how servings consumed per day did differ significantly by
important they believe nutrition information is on recipe gender. Males consumed an average of 2.5 ± 1.2 and the
cards. Approval for the study procedures was obtained mean consumed by females was 3.2 ± 1.5, p=0.03. 
from the University of Kentucky Institutional Review In the overall sample there was a positive correlation
Board. between age and fruit consumption (r=0.17, p=0.04) and a

Sample: Farmers market patrons were surveyed in Fall consumption (r=0.22, p=0.01). Participants reporting
2010 and Summer 2011 at farmers markets located in professional knowledge of nutrition also reported a
Boone, Caldwell, Fayette, Hardin, Harrison, Jefferson, significantly greater daily intake of fruits (p<0.001) and
Mason, McCracken, Nelson and Russell Counties in vegetables (p<0.001) than those reporting lower levels of
Kentucky. These markets were selected because of their nutrition knowledge. See Table 1 for more information.
diversity, ranging from markets with just a handful of There was a positive correlation between reported
producers to large markets with over 20 producers. As importance of seeing nutrition information on recipes and
well, the markets are from geographically and fruit (r=0.30, p<0.001) and vegetable consumption (r=0.28,
economically diverse parts of the state, representing both p<0.001).
rural and urban areas. There were a total of 153 web-based The average number of visits to the market per month
surveys collected. was 4.3 ± 4.6 and the average amount of money spent per

Data Analysis: All analyses were performed using number of visits to the market per month was correlated
Windows version 19.0 of the Statistical Package for the with total fruit and vegetable consumption (r=0.16,
Social Sciences (SPSS, Chicago, IL). Descriptive statistics p=0.05). The average amount of money spent per visit was
were used to characterize survey respondent’s also correlated with total fruit and vegetable consumption
demographics, fruit and vegetable consumption and (r=0.24, p=0.002).

with 10 being "extremely important", 59% of the patrons

provided at the farmers market as an 8 or above. Market

positive correlation between age and vegetable

trip was estimated to be $16.46 ± $12.17. The average
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Fig. 1: Patrons Interest in Label Information educated and those with the greatest knowledge of

Table 1: Fruit and Vegetable Consumption by Level of Nutrition
Knowledge

Self-Reported Fruit Vegetable
Nutrition Knowledge Servings/Day [SD] Servings/Day [SD]
Beginner 1.7 (0.7) 2.0 (0.9)
Practicing 2.0 (0.9) 3.0 (1.5)
Advanced 2.4 (1.1) 3.2 (1.4)
Professional 3.0 (2.0) 3.6 (1.4)
P-value for difference <0.001 <0.001

DISCUSSION

Results from this survey indicate that farmers market
patrons in Kentucky are mostly female, have a high level
of nutrition knowledge and consume approximately five
servings of fruits and vegetables daily. On average,
farmers market patrons in Kentucky are meeting the
national fruit and vegetable recommendations, compared
to only a small number of Kentucky adults meeting these
same recommendations. Data from the 2009 Behavioral
Risk Factor Surveillance System (BRFSS) Annual Report
indicate that only 24.4% of Kentucky adults consumed
fruit two or more times per day and only 29.4% of
Kentucky adults consumed vegetables three or more
times per day [6]. These results suggest that more
emphasis could be placed on farmers markets as a vehicle
to increase fruit and vegetable intake in the United States.
Others have found that increased availability of farmers
markets provides communities with economical options
for meeting fruit and vegetable intake recommendations
[19,20]. As well, markets often provide a better variety of
fresh fruits and vegetables than may be found in the local
supermarket [17].

In addition to consuming higher than average amount
of fruits and vegetables, our data also suggests that
farmers market patrons have a strong interest and
knowledge of nutrition and health. While numerous
interventions have been designed to target at-risk

populations [21,22], particularly elderly and low-income
families, our research does not suggest these are the
individuals frequenting the farmers markets. Nearly half of
all patrons surveyed indicated they had an advanced or
professional knowledge of nutrition. Yet, in the state of
Kentucky median family income is $40,061 [23] with
numerous economically-challenged families and regions
of the state. High school graduation rates in Kentucky are
77%, consistent with the national average of 74.5%, but
certainly not leading the nation [24]. Our findings suggest
that farmers markets are primarily serving the well-

nutrition, providing evidence that further efforts should
target less educated consumers. 

We found that farmers market patrons are very
interested in the nutrition information for commodities and
recipes at the market. According to the 2005-2006 National
Health and Nutrition Examination Survey, when making
food purchase decisions 61.6% of participants reported
using the nutrition facts panel while 51.6% looked at the
ingredient list, 47.2% at the serving size and 43.8% at
health claims [25]. Consistent with other findings, we
found consumers are particularly interested in the salt, fat,
calorie and sugar content of recipes offered at the market
[26]. Others have found that nutrition fact panel use
appears to be greatest in those with increasing knowledge
and motivation to follow a particular diet [27]. By better
educating consumers on the health benefits of fruit and
vegetable intake, purchase and use of these commodities
can be increased, particularly in low-income populations
[28].

Over three-quarters of surveyed market patrons were
female. While this could indicate women are more likely to
try a recipe sample and participate in a survey, the finding
is consistent with food purchasing trends in the United
States. According to the Bureau of Labor Statistics,
women do most of the grocery shopping, food
preparation and meal cleanup. Women spend an average
of 8 minutes per day grocery shopping, compared to 4
minutes for men. Conversely, men spend more time eating
and drinking per day than women [29]. These data
suggest that women continue to drive food purchasing
and meal preparation in many American homes. Therefore,
continued marketing and educational efforts to improve
access and availability of fruits and vegetables should
target females, who are more likely to be making food
purchasing decisions. 

The survey data also indicate that patrons tend to
visit the farmers market on a weekly basis and that the
number  of  visits  made and the amount of money spent
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both correlate with reported fruit and vegetable intake. 2. Jennings, A., A. Welch, A.P. Jones, et al., 2011.
According to a 2010 USDA survey of Washington D.C.
farmers market patrons, 57% of patrons report that
shopping at the farmers market increases their fruit and
vegetable consumption [30]. However, that same survey
also found that only 38% of market patrons purchased
fresh fruits and vegetables while 26% purchased baked
goods and 18% purchased prepared foods at that market
visit. Nevertheless, our data supports the USDA report
that those who shop at the farmers market tend to be
repeat customers, often purchasing from the same
producer at each visit. This provides evidence that if
programs can be developed to get consumers to the
farmers market at least once, it is likely that they will go
back, thus increasing the probability that they are meeting
their fruit and vegetable requirements. 

Limitations: One important limitation is that no control
group was included in this study; however, we were able
to make comparisons to fruit and vegetable consumption
obtained from the BRFSS data for Kentucky. In addition,
as described previously, 82% of the subjects were female
making the results less generalizable. 

CONCLUSIONS

Current patrons of farmers markets in Kentucky have
higher than average fruit and vegetable intake and higher
than average nutrition knowledge. Farmers markets can be
a place for affordable fresh fruit and vegetable purchase,
which may lead to overall greater consumption. However,
these markets may not be reaching the populations at
greatest need, particularly those living in poverty and in
food deserts. There is a need for better marketing,
education and visibility of farmers markets within
communities. Recipe cards and product sampling may
promote farmers market use. Lastly, further research on
the impact of farmers markets on fruit and vegetable
consumption at a national level could help dietitians and
other community health professionals in their efforts to
promote health.
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