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ABSTRACT

The Role of Farmers’ Market Incentives on the Fruit and Vegetable Intake and Food
Security Status of Supplemental Nutrition Assistance Program Participants
By
Mateja R. Savoie Roskos
Utah State University, 2016

Major Professor: Dr. Carrie Durward
Department: Nutrition, Dietetics, and Food Science

Socioeconomic status strongly impacts food choices and eating patterns of
both adults and children. Low-income individuals tend to eat diets high in calories
and fat, and low in nutrient dense foods such as fruits and vegetables. Barriers such
as cost, access, availability, and knowledge are commonly reported reasons for
limited intake of fruits and vegetables. Low-income individuals are more likely to
experience food insecurity, which can also limit the consumption of nutrient dense
foods. As a result, low-income individuals are at an increased risk for obesity and
chronic diseases.
Farmers’ market incentives were found to significantly increase food security
status among program participants and although fruit and vegetable consumption
among those participants did increase, the change was not statistically significant
for fruit and most types of vegetables. However, mean carotenoid levels were found
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to increase among participants who received an 8-week intervention that included
weekly farmers’ market incentives. Data collected through qualitative interviews
indicates that farmers’ market incentives helped participants overcome barriers
associated with poor fruit and vegetable intake. Furthermore, parents expressed
value in the opportunity for children to select, purchase, prepare, and consume fruit
and vegetables purchased at the farmers’ market. However, qualitative and
quantitative data suggest that farmers’ market incentive programs would have
greater participation if individuals were not required to match their federal
nutrition assistance benefits. Further research should be conducted using a
completely randomized design and larger sample sizes to determine changes in fruit
and vegetable intake among participants of farmers’ market incentive programs.
The combination of nutrition education and farmers’ market incentives should be
investigated to determine if program participants would further benefit from a
combination of two intervention strategies.
(309 Pages)
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PUBLIC ABSTRACT

The Role of Farmers’ Market Incentives on the Fruit and Vegetable Intake and Food
Security Status of Supplemental Nutrition Assistance Program Participants

Mateja R. Savoie Roskos

Public health professionals in the United States are implementing various
interventions in effort to improve dietary intake in low-income individuals. One
intervention strategy that has gained attention over the past several years is
providing financial incentives for federal nutrition assistance users when they
purchase fruit and vegetables at local farmers’ markets. The overall objective of the
research studies included in this dissertation were to develop, implement, and
evaluate farmers’ market incentive programs in Utah in effort to determine if this
intervention increases fruit and vegetable intake and improves food security status
among low-income individuals.
The first study conducted in the Healthy Eating for Life study assessed the
feasibility of implementing and evaluating a farmers’ market incentive program and
to determine the utilization of benefits among individuals receiving incentives.
Results of this study show that there was a slight but not significant increase in
carotenoid levels among most intervention groups. Additionally, there was greater
participation in the farmers’ market incentive program and an increase in the
amount of incentives utilized among participants who were not required to match
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Supplemental Nutrition Assistance Program benefits to receive the incentives.
Individual interviews were conducted with participants of Healthy Eating for Life
for the second study. Participants were asked about their experiences with receiving
farmers’ market incentives after receiving the intervention for 8-weeks. Results of
this study confirm that farmers’ market incentives help reduce common barriers to
purchasing fruit and vegetables allowing participants and their families to consume
more produce during the study period.
Double Up Food Bucks is a farmers’ market incentive program that was
implemented at the Downtown Farmers’ Market in Salt Lake City. Individuals at one
farmers’ market were surveyed before and four-weeks after receiving the matching
incentives to determine changes in fruit and vegetable intake and food security
status among each individual. Although there was not a significant change in the
intake of most fruit and vegetables, food security status of participants did
significantly improve.
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CHAPTER 1
INTRODUCTION AND BACKGROUND

Abstract

In general, low-income individuals are at increased nutritional risk as a result
of food insecurity and poor dietary intake. Although programs such as the
Supplemental Nutrition Assistance Program aim to improve nutritional status of
low-income Americans, these nutrition-related issues remain a problem for many
individuals. As a result, innovative interventions strategies for low-income
individuals receiving federal nutrition assistance have been implemented across the
United States. Among the most noteworthy includes the implementation of farmers’
market incentive programs, which encourage the use of federal nutrition assistance
benefits at farmers’ markets for the purchase of fruit and vegetables and other
nutrient dense foods. Farmers’ market incentive programs provide an opportunity
for low-income individuals to increase fruit and vegetable consumption and reduce
food insecurity by lowering the cost of produce at local markets. Evaluations of
farmers’ market incentive programs were conducted to determine changes in food
security status and fruit and vegetable intake among program participants in Utah.
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Introduction

Socioeconomic status (SES) is a strong predictor of morbidity and mortality
in the United States (Darmon & Drewnowski, 2008). Low-income individuals
commonly suffer from higher rates of chronic diseases such as obesity, diabetes,
cancer, and heart disease, all of which are directly related to poor dietary intake and
nutritional status among this population (Darmon & Drewnowski, 2008). The
increased risk for poor health and nutrition status among this population results
from numerous barriers such as inadequate financial resources, transportation,
time, access, availability, and knowledge, to name a few (Eikenberry & Smith, 2004;
Wheeler & Chapman-Novakofski, 2014). Federal nutrition assistance programs have
been implemented as a way to improve the nutritional health of this population and
therefore reduce the health inequalities.
The Supplemental Nutrition Assistance Program (SNAP), previously known
as the Food Stamp Program, aims to reduce food insecurity and improve diet quality
among low-income Americans (Andreyeva, Tripp, & Schwartz, 2015; Gregory & Deb
2015). An estimated 45.7 million people used SNAP benefits in 2015, costing
roughly 74 million dollars (United States Department of Agriculture [USDA], 2015).
This makes SNAP the largest nutrition assistance program in the United States
(USDA, 2015). Although numerous studies have found that participation in SNAP
reduces food insecurity among program participants, dietary quality among these
individuals remains poor (Andreyeva et al., 2015). Diverse interventions strategies
have been implemented in collaboration with SNAP and other federal nutrition
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assistance programs in effort to reduce food insecurity and improve dietary intake
among low-income individuals.

Background

Although a diet rich in fruits and vegetables (F&V) reduces the risk for
obesity and chronic diseases, very few low-income Americans are meeting the
Dietary Guidelines for Americans recommended intakes (Kimmons, Gillespie,
Seymour, Serdula, & Blanck, 2009; Stewart, Blisard, & Jolliffe, 2003). More
specifically, low-income individuals only consume 0.96 cups of fruit and 1.43 cups of
vegetables per day on average compared to their higher income counterparts who
consume 1.80 and 2.60 cups, respectively (Dong & Lin 2009). As previously
mentioned, there are numerous barriers preventing low-income individuals from
consuming F&V rich diets. First, low-income families would have to spend an
estimated 40-70% of their grocery budget on F&V to meet the dietary guidelines
recommendations for everyone in the household, an amount that is substantially
greater than the proportion of food dollars that would have to be spent in higher
income households (Cassady, Jetter, & Culp, 2007). Second, low-income families
living in low-income neighborhoods tend to have less access to F&V. Data from the
National Health and Nutrition Examination Survey (NHANES) indicates that total
F&V intake decreases by 0.24 servings per day as a result of each 1 standard
deviation decrease in a neighborhood SES index (Dubowitz et al., 2008). This is not
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surprising since many low-income neighborhoods are known to have a limited
number of supermarkets and other venues that sell produce, which may be making
it difficult for these individuals to consume adequate F&V (Evans et al., 2015; Moore
& Roux, 2006; Parsons & Morales, 2013). In addition to lack of access and high cost
of F&V, lack of food resources or food insecurity can also contribute to low intake of
F&V in this population.
Food insecurity is defined as the inability to continuously access safe and
nutritious foods in a way that is socially acceptable (Anderson, 1990). In the United
States, an estimated 50 million people experience food insecurity at any given time,
most of which are considered lower SES as evidence by a household income below
the federal poverty guidelines (Coleman-Jensen, Rabbitt, & Gregory 2015; USDA,
2015). For the first time since the Great Recession, rates of food insecurity are
demonstrating a slight decline in the U.S. (Coleman-Jensen et al., 2015). However,
the impact of food insecurity on the overall health status of affected individuals
remains substantial.
Food insecurity typically results in the consumption of processed foods
causing dietary intakes that are higher in calories, sugar, sodium, and saturated fat
(Drewnowski & Darmon, 2005; Seligman, Laraia, & Kushel, 2010). Nutrient dense
foods such as F&V, whole grains, and lean meats are often limited, if not entirely
skipped, due to their higher cost, shorter shelf life, and fewer calories (Seligman et
al., 2010). Therefore, extended periods of food insecurity can result in serious
nutritional deficiencies and chronic diseases as previously mentioned.
Implementation of diverse intervention strategies is necessary to improve food
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security status and F&V intake and therefore reduce the risk of chronic diseases in
low-income populations (Bazzano, 2006; McCormack, Laska, Larson & Story, 2010;
Wheeler & Chapman-Novasofski, 2014).
Farmers’ markets have been established in communities across the country
in effort to increase consumption of locally grown F&V (Blanck, Thompson,
Nebeling, & Yaroch 2011; Pitts et al., 2014; Quandt, Dupuis, Fish, & D’Agostino,
2013). Low-income rural communities have found farmers’ markets to be especially
valuable for improving access to F&V in areas where limited F&V are commercially
sold (Dimitri, Oberholtzer, & Nischan, 2013). Many farmers’ markets are now
accepting federal nutrition assistance benefits provided through programs such as
SNAP and the Special Supplemental Nutrition Program for Women, Infants, and
Children (WIC) as a way to increase F&V consumption in these individuals (Byker,
Shanks, Misyak, & Serrano, 2012). However, only a small proportion of federal
nutrition assistance benefits are currently being redeemed at farmers’ markets each
year (Dimitri et al., 2013). For example, only $18.8 million in SNAP benefits were
redeemed at farmers’ markets in 2012, a meager 0.27% of SNAP benefits redeemed
that year (USDA, 2015; USDA, 2015). Although this is a significant increase from
previous years, it remains a small portion of SNAP benefits currently being spent
(Dimitri et al., 2013). Incentive programs have been developed and implemented
across the country as a way to support the use of federal nutrition assistance at
farmers’ markets.
Farmers’ market incentive programs encourage the use of federal nutrition
assistance benefits at farmers’ markets by lowering the cost of produce. These
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programs distribute financial incentives in effort to increase F&V consumption and
reduce food insecurity among this population. The WIC Farmers’ Market Nutrition
Program (FMNP) and the Senior Farmers’ Market Nutrition Program (SFMNP)
provide up to $30 and $50 respectively, as annual F&V incentives for eligible
participants (McCormack et al., 2010). Numerous other privately funded farmers’
market incentive programs such as the Double Value Coupon Program and Double
Up Food Bucks have also been established around the country (Dimitri et al., 2013;
Parsons & Morales, 2013). Together these programs help overcome the barrier of
cost, making it easier for low-income individuals to purchase F&V.
Although farmers’ market incentives reduce the cost of F&V, these programs
do not reduce other barriers such as lack of knowledge, skills, self-efficacy, family
support, preparation time, and personal preferences. Nutrition education is an
intervention strategy that has been shown to reduce these barriers and improve
dietary choices in low-income individuals (Gibson, 2003; Mello et al., 2010; Wall,
Least, Gromis, & Lohse, 2012). The Supplemental Nutrition Assistance Program–
Education (SNAP-Ed) and WIC both provide nutrition education to eligible
participants across the United States (Taylor-Powell, 2006; USDA, 2011).
Participation in SNAP-Ed nutrition education at a farmers’ market has been found to
result in higher self-efficacy and more positive attitudes related to preparing and
consuming F&V (Dannefer et al., 2015). Furthermore, individuals who participated
in at least two SNAP-Ed classes at the farmers’ market reported consuming nearly ½
cup of F&V per day more than their counterparts who received less nutrition
education (Dannefer et al., 2015). Pairing farmers’ market incentives with nutrition
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education may be one way to reduce multiple barriers to consuming F&V among
low-income individuals (Weinstein, Galindo, Fried, Rucker & Davis, 2014).
Very few studies have been published demonstrating the effect of farmers’
market incentive programs on the food security status and dietary intake of F&V
among low-income individuals. Additionally, only one previous study has
investigated the effect of farmers’ market incentives and nutrition education on the
dietary intake of low-income individuals receiving federal nutrition assistance
(Anderson et al., 2001). In addition, no studies to date have investigated the
feasibility of implementing and evaluating farmers’ market incentive programs.

Study Objectives and Hypothesis

The work in this dissertation is focused on the effect of farmers’ market
incentives on the F&V intake and food security status among SNAP participants in
Utah. Furthermore, this dissertation investigates the feasibility of implementing and
evaluating a farmers’ market incentive program. Objectives 1 and 2 are based on
data collected from the Healthy Eating for Life (HEaL) study, which was conducted
in the summer and fall of 2014. The purpose of HEaL was to examine the feasibility
and effectiveness of farmers’ market incentives among SNAP participants in Cache
Valley, Utah. Data from the HEaL study was used for objective 1 to investigate the
viability of implementing and evaluating a farmers’ market incentive program.
Qualitative data from semi-structured interviews was used in objective 2 to
investigate the participant’s experiences with receiving and using farmers market
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incentives offered through the HEaL study. Objective 3 is based on data collected
on the impact of Double Up Food Bucks, a matching program that provided a dollar
match for each dollar spent in SNAP benefits at a farmers’ market in Salt Lake City in
the summer and fall of 2014. Data regarding dietary intake of F&V, purchasing
habits, and food security were collected from Double Up Food Bucks participants at
the Salt Lake City Downtown Farmers’ Market.

The objectives and hypotheses of this study include:
1. The objective of this study was to determine the feasibility of program
implementation and evaluation and the utilization of benefits among
farmers’ market incentive program participants. It was hypothesized that as
the utilization of benefits at the farmers’ market increased, F&V intake would
increase.
2. To explore the experiences of SNAP participants at farmers’ markets after
receiving farmers’ market incentives. It was hypothesized that incentives
would reduce the common barriers associated with shopping at farmers’
markets among low-income individuals.
3. To determine whether Double Up Food Bucks increased F&V intake and
improved food security status among participants. It was hypothesized that
F&V intake would significantly increase and food security status would
significantly improve at the four-week follow up.
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Study Rational and Significance

The significance of this study includes:
•

This study is the first study of farmers’ market incentives to incorporate an
objective measurement of F&V intake. The Resonance Raman Light
Scattering Spectroscopy (RRS) was used to determine the carotenoid levels
at each data collection period of the quantitative portion of the HEaL study.

•

This study is one of few studies to use validated measurements including 24hour recalls and food frequency questionnaires to measure the effect of
farmers’ market incentives on F&V consumption.

•

This study is the only study to conduct qualitative semi structured individual
interviews among participants who have received farmers’ market incentives
and nutrition education.

•

This study is one of few studies to compare F&V intake and food security
status of farmers’ market incentive participants before and after program
participation.

•

This study is the first to investigate how the utilization of farmers’ market
incentives is associated with F&V intake among program participants.
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CHAPTER 2
BARRIERS AND INTERVENTIONS TO IMPROVE FRUIT AND VEGETABLE INTAKE
AND FOOD SECURITY STATUS AMONG LOW-INCOME POPULATIONS: A
LITERATURE REVIEW

Abstract

Obesity and chronic diseases are common health problems affecting many
adults in the U.S. Unfortunately, very few Americans are meeting the recommended
intakes of F&V, which has been known to contribute to an increased risk of chronic
disease. Low-income individuals especially have a difficult time consuming adequate
F&V as a result of numerous barriers such as cost, access, and availability. Food
insecurity, a common struggle for many low-income Americans, makes it even more
challenging for this population to consume healthy diets rich in F&V. Numerous
interventions have been implemented in effort to reduce food insecurity and
improve dietary intake among low-income individuals. Farmers’ market incentive
programs have been recently established in many states across the country with the
goal of reducing such barriers. Previous research suggests that these programs are
effective at improving F&V intake and reducing food insecurity among participants.
However, more research needs to be conducted using stronger study designs and
measurement techniques before conclusions regarding program effectiveness can
be made. This review of the literature discusses these issues in detail.
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Introduction

There is a well-established relationship between the consumption of a
healthy diet rich in F&V and the decreased risk for chronic diseases. Nutrients such
as lycopene, carotenoids, vitamin C, and fiber among many others have been found
to help protect against various chronic diseases such as heart disease, type 2
diabetes, certain cancers, and obesity to name a few (Bhupathiraju et al., 2013; Hung
et al., 2004; Joshipura et al., 1999; Joshipura et al., 2001; Michaels et al., 2000; &
Michaud et al., 2000). Unfortunately, very few Americans consume recommended
intakes of F&V, which negatively impacts overall health status (Blanck, Gillespie,
Kimmons, Seymour, & Serdula, 2008). The list of barriers preventing individuals
from consuming F&V is more extensive for the low-income population. Cost, access,
availability are among the most commonly discussed barriers for this population
(Eikenberry & Smith, 2004; Wheeler & Chapman-Novasofski, 2014). Consumption of
adequate F&V becomes difficult for families with a minimal food budget and for
those individuals that live in areas where limited healthy options are available. It is
even more of a challenge for low-income families experiencing consistent food
insecurity when food choices are often restricted to processed foods that are low in
cost (Seligman, Laraia, & Kushel, 2010). Numerous interventions have been
implemented targeting this demographic group in effort to increase F&V
consumption, change long-term dietary behaviors, and improve food security status
among low-income adults and children. Farmers’ market incentive programs is one
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intervention strategy that has been implemented over the past 10 years to
improve these nutrition-related behaviors.

Link Between Fruit and Vegetable Intake and Chronic Disease

Obesity and chronic diseases are affecting the lives of many Americans. At
the current rate, obesity prevalence will increase by 65 million adults in the United
States by the year 2030 (Wang, McPherson, Marsh, Gortmaker, & Brown, 2011). This
increase in obesity will consequently lead to an increase in the prevalence of
numerous other chronic diseases such as diabetes, heart disease, and cancer, which
are estimated to increase in occurrence over the next 15 years (Wang et al., 2011).
As the prevalence of chronic diseases increase, the costs associated with prevention
and medical care also increases. In the U.S., the estimated increase in costs
associated with chronic diseases is approximately $48 billion per year, a growth of
exponential proportions (Wang et al., 2011). Effective interventions and policies to
decrease the risk for chronic diseases especially among high-risk groups would have
immense benefit.
Numerous nutrition interventions have been implemented to improve
dietary intake and reduce the risk for chronic diseases. More specifically, studies
have emphasized increasing F&V intake to meet the dietary guidelines for
Americans (Bazzano, 2006; McCormack et al., 2010; Wheeler & ChapmanNovasofski, 2014). There is a modest to strong association between F&V intake and
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reduced risk for chronic diseases such as diabetes, cardiovascular diseases,
certain cancers, hypertension, eye diseases, dementia, and osteoporosis among
many others (Bhupathiraju et al., 2013; Boeing et al., 2012; Ford & Mokdad, 2000;
Hung et al., 2004; Liu et al., 2000). F&V intake is also strongly associated with a
decreased risk for mortality from these chronic diseases (Bazzano, 2006). It has
been estimated that 2.635 million deaths per year worldwide can be attributed to
poor intake of F&V (Lock, Pomerleau, Causer, Altman, & McKee, 2005). Increasing
F&V intake could reduce morbidity and mortality from these diseases.
Strong inverse associations have been found between chronic disease risk
and F&V intake. For every 1 additional serving of F&V per day, there is a decreased
risk of ischemic stroke (6%) (RR=0.94), coronary heart disease (CHD) (4%)
(RR=0.96), and diabetes (14%) (Carter, Gray, Troughton, Khunti, & Davies, 2010;
Joshipura et al., 1999; Joshipura et al., 2001; McCall et al., 2009). Other studies have
found greater benefits resulting from an increase in two servings per days including
a 27% decrease risk for stroke, and a decrease in mortality from stroke (42%),
cardiovascular diseases (CVD) (27%), ischemic heart disease (24%) and over all
causes of mortality (15%) (Bazzano et al., 2002). The highest quartiles of F&V have
also been found to reduce the risk of CVD (RR= 0.68), CHD (RR=0.80) myocardial
infarction (MI) (RR= 0.62), and metabolic syndrome (Bhupathiraju et al., 2013;
Esmaillzadeh et al., 2006; Joshipura et al., 2001; Liu et al., 2000). In another study,
consuming 5 or more servings of F&V per day was found to decrease the risk for
CVD by 28% as compared to a consumption of less than 1.5 servings of F&V per day
(Hung et al., 2004).
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Other studies have investigated the relationship between chronic diseases
and specific nutrients found in F&V. An inverse relationship was found between
dietary beta-carotene and lycopene intakes and risk of lung cancer in men and
women (n = 124, 207) (Michaud et al., 2000). The risk (RR= 0.68) of lung cancer
decreased significantly with high intakes of carotenoids (Michaud et al., 2000).
However, significant results were not consistently found with other cancers such as
rectal and colon (Michaels et al., 2000; Michaud et al., 2000). Consumption of
vegetables rich in beta-carotene, citrus fruit and other vitamin C rich foods, are
associated with the greatest protective benefit from CHD and other chronic diseases
(Bhupathiraju et al., 2013; Hung et al., 2004; Joshipura et al., 1999; Joshipura et al.,
2001). It’s likely that the micronutrients found in the F&Vs play a large role in the
decreased disease risk (Hung et al., 2004). Other nutrients such as fiber and water
content in F&V may contribute to health outcomes such as weight loss and weight
maintenance (Boeing et al., 2012; Herman, Harrison, & Jenks, 2006; Ledikwe et al.,
2006).
Diets rich in F&V may be effective at aiding in weight loss and weight
maintenance in many populations (Boeing et al., 2012; Herman et al., 2006; Ledikwe
et al., 2006). A prospective cohort study found that women (n=74,063) with the
highest intakes of F&V were 24% less likely to become obese over a 12-year period
as compared to their counterparts consuming low amounts of F&V (He et al., 2004).
Several studies have found that high intakes of F&V replace energy dense foods and
therefore decrease caloric intake causing weight loss (Boeing et al., 2012; Herman,
et al., 2006; Ledikwe et al., 2006). Newby et al., (2003) found that higher F&V intake
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was associated with reduced weight gain and lower Body Mass Index (BMI) as
compared to individuals with low F&V intake. Weight reductions were also likely
influenced by the replacement of calorie dense foods such as soda, processed foods,
and fast food with F&V (Newby et al., 2003). However, an increase in F&V may not
contribute to weight loss or weight maintenance if other nutrition-related behaviors
are not adopted (Casazza et al., 2013).
In response to the significant amount of benefits found with high intakes of
F&V, recommendations exist to increase F&V consumption among children and
adults in the U.S (Hung et al., 2004; USDA, 2010). Healthy People 2020, the Dietary
Guidelines for Americans, and MyPlate all exist to improve the health of Americans.
One of the goals of Healthy People 2020 is to increase F&V consumption among
individuals of all ages due to current low intakes among all demographic groups
(USDA, 2010). The 2010 Dietary Guidelines for Americans recommend increasing
F&V intake as a way to reduce the risk of obesity, cancer and other chronic diseases,
as listed above (Bazzano, 2006; McCormack et al., 2010; Wheeler & ChapmanNovakofski, 2014). MyPlate, a dietary intake tool for Americans, encourages
individuals to make half of each plate F&V for the same health benefits (USDA,
2010). Unfortunately, these recommendations and guidelines have not been enough
to significantly change dietary patterns of Americans.
F&V intake has shown little improvement over the years (Serdula et al.,
2004). Despite the abundance of research demonstrating disease prevention, trends
in dietary intake of F&V remain well below the recommended levels (Rose &
Richards, 2004). It is estimated that adults are consuming no more than 28% and
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49% of the recommended intake of F&V, respectively (Krebs-Smith & Kantor,
2001; Rose & Richards, 2004). BRFSS data from 1994-2000 found very minimal
change in F&V intake per day in adults (Serdula et al., 2004). More recently, only
25% of individuals report consuming 5 or more servings of F&V per day however,
this is an increase from the 19% reported in 1990 (Blanck et al., 2008; Li et al.,
2000; Lutifyya, Chang, & Lipsky, 2012; Serdula et al., 2004). Although these numbers
provide a general idea of F&V consumption, they do not consider differences among
various populations of adults.
F&V intake varies depending on a variety of demographic and social factors,
therefore, the data mentioned may not accurately represent F&V intake for lowincome individuals. Several studies have suggested that F&V intake is even lower in
populations with low-income and education levels (Stewart & Blissard, 2008;
Dibsdall, Bobbine, & Frewer, 2002; Herman et al., 2006; McCormack et al., 2010;
Turrell, Hewitt, Patterson, Oldenburg, & Gould, 2002; Wheeler & ChapmanNovasofski, 2014). In fact, high-income individuals are twice as likely to meet the
dietary guideline recommendations for F&V as compared to their low-income
counterparts (Cleveland, Cook, Krebs-Smith & Friday, 1997). A qualitative study
found that very few low-income individuals were consuming the recommended five
servings of F&V per day (Dibsdall et al., 2003). More specifically, the average lowincome individual only consumes 0.96 cups of fruit and 1.43 cups of vegetables
compared to their higher income counterparts who consume 1.80 and 2.60 cups,
respectively (Dong & Lin 2009). Poor dietary intake of F&V is likely a contributing
factor to the disproportionately higher prevalence of chronic diseases such as
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obesity and type 2 diabetes in low-income populations (Blanck et al., 2011;
Drewnowski & Specter, 2004).

Increasing Fruit and Vegetable Consumption in Low-income Individuals

Most interventions aimed at increasing F&V intake have emphasized
changing attitudes, beliefs, knowledge and behaviors. Efforts have utilized nutrition
education and food assistance through federally funded programs like the
Supplemental Nutrition Assistance Program (SNAP) and Special Supplemental
Nutrition Program for Women, Infants, and Children (WIC) (Cassady Jetter, & Culp,
2007; Dong & Lin 2009). Although these programs have been successful at
decreasing food insecurity and promoting F&V intake, they have not significantly
increased F&V intake in the target population (Krebs-Smith & Kantor, 2001). More
recently, interventions have highlighted the food environment of low-income and
minority groups and how it plays a large role in food choices (Cassady et al., 2007;
Jennings et al., 2012; Morland, Wing, & Roux, 2002). Finding evidence-based
strategies to reduce barriers associated with poor F&V intake is vital to improving
dietary intake in this population (Evans et al., 2012).
There are multiple barriers that limit F&V consumption in low-income
individuals (Darko, Eggett, & Richards, 2013; Eikenberry & Smith, 2004; Morland et
al., 2002; Ni Mhurchu et al., 2011; Reyes, Klotz, & Herring, 2013; Treiman et al.,
1996; Wheeler & Chapman-Novasofski, 2014). Time, cost, access, and availability
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are a few of the most commonly cited barriers (Eikenberry & Smith, 2004;
Wheeler & Chapman-Novasofski, 2014). Transportation, lack of knowledge,
tradition, taste, habit, time, and food preparation are also perceived barriers
reported in this population (Eikenberry & Smith, 2004; Glanz, Basil, Mailbach,
Goldberg, & Snyder, 1998; Haynes-Maslow, Parsons, Wheeler, & Leone, 2013; Ni
Mhurchu et al., 2011; Treiman et al., 2006). As foods are more accessible and less
costly, low-income individuals are more likely to purchase and therefore consume
them (Bodor, Rose, Farley, Swalm, & Scott, 2008; Haynes-Maslow et al., 2013;
Larson & Story, 2009; Larson, Story, & Nelson, 2009). Typically, as individual level
determinants such as self-efficacy, nutrition knowledge and cooking skills improve,
there is an increase in F&V intake among low-income individuals (Williams, Ball, &
Crawford, 2010). Numerous interventions have been implemented to reduce
individual level determinants to improve nutritional intake.
Interventions aimed at increasing F&V intake should strive to change the
misconceptions and misinformation related to the self-reported barriers of the
participants (Williams et al., 2010). Reyes et al., (2013) found that low-income
mothers had many misconceptions about what constitutes healthy foods. For
example, many women thought that fruit juice was a healthy option for infants,
which predictably was associated with higher juice intakes among infants and
children of these parents (Reyes et al., 2013). Similarly, low-income individuals have
a skewed idea of their own dietary intake. Less than 5% of low-income women
reported consuming an unhealthy diet, however, of the 680 women surveyed, only
18% reported consuming at least 5 servings of F&V each day (Dibsdell et al., 2003).
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These misconceptions of healthy eating influence dietary intake and overall
health status of this population.
As previously stated, low socioeconomic status (SES) is associated with a
decreased intake of F&V (Serdula et al., 2004; Turrell et al., 2002). Additionally, lowincome individuals are less likely to purchase foods high in fiber or low in fat, sugar
and sodium as compared to their higher income counterparts (Turrell et al., 2002).
For these reasons, low-income individuals can be at higher risk for chronic diseases
and overall poorer health. Unfortunately, multiple barriers exist that make it
challenging for low-income individuals to consume the recommended intakes of
F&V. Interventions and policies must be implemented to reduce barriers such as
cost, accessibility, and availability of F&V to increase F&V purchase and
consumption habits among low-income populations.

Cost of Fruit and Vegetables

Cost of healthy food has been reported as the greatest barrier of poor dietary
habits in low-income individuals (Cassady et al., 2007; Darko et al., 2013; Larson &
Gilliland, 2009; Morland et al., 2002; Reyes et al., 2013). In fact, among focus group
participants, cost of food was discussed four times more than any other barrier
(Haynes-Maslow et al., 2013). Food costs occupy a greater proportion of income in
low-income households as compared to higher income households (McDermontt &
Stephens, 2010). This can make it especially challenging for individuals in this
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demographic group to eat a healthy diet (McDermontt & Stephens, 2010). In most
circumstances, F&Vs are more expensive than processed foods in terms of a source
of energy, however, they do provide key nutrients like vitamins and minerals at a
reasonable price (Darmon, Darmon, Maillot, & Drewnowski, 2005; Drewnowski,
2004). Unfortunately, with poor intakes of F&V, many low-income individuals are
consuming inadequate amounts of potassium, vitamin D, calcium, and dietary fiber
among others (Monsivais, Aggarwal, & Drewnowski, 2011). Increasing F&V intake to
improve the intake of potassium alone would cost an estimated $380 per person per
year in addition to the average food costs (Monsivais et al., 2011). As a result,
increasing F&V purchases may seem financially unrealistic for many low-income
families.
Food dollars allocated towards F&V each month is minimal in low-income
groups. Not surprisingly, low-income individuals spend significantly less food
dollars on F&V each month as compared to their higher income counterparts
(Frazao, Andrews, Smallwood, & Prell, 2007; French, Wall, & Mitchell, 2010; Guthrie,
Lin, Ver Ploeg, & Frazao, 2007; Kirpatrick et al., 2003). On average, low-income
households spend $49-$57 per month on F&V as compared to $76 per month spent
by higher income households (Frazao et al., 2007; Guthrie et al., 2007). In a similar
study, low-income households reported purchasing 59.61 ± 1.03 servings of F&V
each week as compared to 66.38 ± 1.01 reported in higher income households
(Kirpatrick et al., 2003). Furthermore, of the F&V that are consumed in low-income
households, many were canned and frozen due to their lower cost and longer shelf
life (Haynes-Maslow et al., 2013). Participants of federal nutrition assistance
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programs have reported that healthy diets rich in F&V are not feasible due to the
high cost (Eikenberry & Smith, 2004). Likewise, many low-income families are
focused more on consuming adequate energy instead of adequate nutrients (Darko
et al., 2013).
Several studies have found diets high in F&V are more costly than the typical
American diet (Darmon, Briend, & Drewnowski, 2004). Energy dense foods and
beverages high in sugar and saturated fat are often times more affordable than
nutrient dense foods high in nutrients like vitamins, minerals, and fiber (Darmon et
al., 2002; Darmon et al. 2004; Drewnowski & Specter, 2004). Early literature
suggested that foods high in added fats, added sugars, and refined grains were
among the lowest priced foods on the market (Drewnowski & Specter, 2004;
Drewnowski, Darmon, & Briend, 2004). However, more recent research, conducted
using a database from the USDA through the Nutrient Rich Foods index, suggests
that numerous F&V such as carrots, broccoli, tomato soup, tomato juice and
potatoes are affordable and nutritionally dense (Drewnowski, 2013). This new
methodology that emphasizes nutrient density instead of price per gram, likely
contributes to the changes in the results of these studies (Drewnowski, 2013).
Unfortunately, processed foods still seem more affordable to low-income individuals
on a small grocery budget (Drewnowski et al., 2004). Individuals report eating more
processed foods high in carbohydrates and calories as a way to feed the family
during times of limited financial resources (Darko et al., 2013). Similarly, SNAP
participants commonly rely on processed foods at the end of the month after their
benefits have run out (Seefeldt & Castelli, 2009). Unfortunately, these energy dense
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foods high in processed grains and added sugars and low in F&V have been linked
to chronic diseases such as heart disease, obesity, and type 2 diabetes (Ledikwe et
al., 2006; Liu et al., 2002; Ludwig, 2011). Although many chronic diseases are
preventable through a healthy diet, making healthy food purchases can be
challenging for low-income families on a limited food budget.
Following the dietary guidelines can be costly for low-income individuals
since a greater proportion of their income is spent on food (Morland et al., 2002).
According to Cassady et al., (2007) to meet the dietary guidelines for everyone in
the household, low-income families would have to spend 40-70% of their grocery
budget on F&V, an unrealistic amount for most households. This is significantly
more than the current 15% spent on F&V on average among consumers of all
income levels (Reed et al., 2007). To reduce the grocery budget, low-income
individuals use a variety of techniques including: using coupons, menu planning,
using local and federal nutrition assistance benefits, price matching and shopping at
stores with the lowest prices (Darko et al., 2013; Dong & Leibtag, 2010; Wiig &
Jeffery 2008). Although these techniques can reduce prices, the cost of groceries
remains a strong influence on shopping behaviors of low-income individuals.
Although many don’t agree with these findings, Stewart et al., (2011) found
that it was possible to meet the dietary guideline recommendations for F&V on a
budget that was similar to the Thrifty Food Plan, a food plan developed by the USDA
for individuals living on a limited food budget (Davis & You, 2010; Drewnowski &
Eichelsdoefer, 2010). However, low-income households would likely have to spend
less money on other foods such as processed items and fast food to meet these
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recommendations (Steward et al., 2011). These foods are often selected for
consumption as a result of the minimal time required for preparation (Davis & You,
2010). Approximately 26% of food dollars in low-income households goes towards
eating out at fast food restaurants (Frazao et al., 2007; Guthrie et al., 2007).
Furthermore, one study found that low-income families spend a larger percentage of
their food budget (54%) at carry out restaurants as compared to higher income
families (37%) (French et al., 2010). These restaurants typically have few healthy
choices available, which may result in fewer nutrient dense foods such as F&V to be
consumed (French et al., 2010). The perceived difficulty of purchasing F&V may be
influenced by the reduced food budget available to use at the grocery store (French
et al., 2010). It is possible that cost would be less of a barrier to F&V intake if more
food money was used to purchase food at the grocery store where prices are
cheaper. Some have argued that if food dollars were budgeted more carefully lowincome individuals could consume a healthier diet within their current food budget
(McDermott et al., 2010).

Accessibility of Fruit and Vegetables

Accessibility is defined as an individual’s ability to access healthy foods
(Bustillos, Sharkey, Anding, & McIntosh, 2009). Food accessibility is an
environmental determinant of diet and diet-related health outcomes. One of the
most commonly reported barriers to F&V consumption in low-income populations
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is limited access to these foods (Evans et al., 2015; Wiig et al., 2008; Williams et
al., 2010). In fact, low-income individuals with the greatest perceived accessibility
of F&V, even if the actual access is poor, are more likely to have higher intakes of
F&V (Williams et al., 2010). Several factors influence perceived accessibility of food
including transportation, store accessibility, and fast food availability (Wiig et al.,
2008). Many low-income individuals live in areas with limited access to F&V, which
is a significant barrier to adequate F&V intake.
Many low-income individuals in rural and urban areas live in what are
known as “food deserts” (Larson & Gilliland, 2009; Morris, Reuhauser, & Campbell,
1992). Food deserts are considered areas with poor access to healthy foods such as
F&V (Larson & Gilliland, 2009). Low-income neighborhoods are more likely to have
limited access to supermarkets as compared to their higher income counterparts,
which can contribute to health disparities (Parsons & Morales, 2013). Often times
this causes individuals to shop in convenience stores or corner stores that typically
charge more for a limited variety of healthy options (Larson & Gilliland, 2009;
Morris, Reuhauser, & Campbell, 1992). Therefore, living in food deserts can limit the
accessibility of F&V and increases the availability of highly processed, calorie dense
foods, which have been linked to chronic diseases (Blanck et al., 2011; Moore &
Roux, 2006; Parsons & Morales, 2013). Individuals who live in food deserts typically
have higher grocery bills as compared to others with easy access to healthy foods
(Latham & Moffat, 2006).
Low-income and minority neighborhoods are known to have inadequate
access to stores with healthy foods (Zenk et al., 2005; Zenk et al., 2005). Several
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studies have found that individuals in low-income and minority neighborhoods
have significantly fewer supermarkets as compared to their affluent white
counterparts (Chung & Myers, 1999; Inagami, Cohen, Finch, & Asch, 2006). For
example, in an urban area of the U.S., African Americans lived in economically
disadvantaged areas that were approximately 1.1 miles further away from a
supermarket as compared to their white counterparts (Zenk et al., 2005). Typically,
this leads to higher food costs for individuals in these areas since chain
supermarkets tend to have the lowest prices. However, some authors have
disagreed that access is an issue for this population as a result of finding cities with
adequate access to healthy foods in low-income neighborhoods (Cassady et al.,
2007; Chung et al., 1999; Inagami et al., 2006; Liese, Weis, Pluto, Smith, & Lawson,
2007). However, a study conducted in a rural county in the U.S. found that only 16%
of the stores in the county were supermarkets with the majority of available stores
considered convenience stores (Liese et al., 2007). Most healthy food items
surveyed were found at the supermarkets, however, both convenience stores and
grocery stores had limited availability and higher cost than the same products
priced out at nearby supermarkets (Liese et al., 2007). For example, apples (per lb)
cost 1.12+/-0.22 at the supermarket compared to 2.07+/-0 at the convenience
stores (Liese et al., 2007). Similar results were found with other F&V such as
oranges (0.32 +/- 0.17 and 0.50), and tomatoes (0.32_0.17 0.50), at supermarkets
and convenience stores, respectively (Liese et al., 2007). Poor access to F&V or
perceived poor access is strongly associated with dietary intake of these items in
most studies.
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Access to grocery stores and other food venues are vital to the purchasing
habits and dietary intake of healthy foods especially in low-income communities
(Larson et al., 2009; Morland et al., 2002; Morland, Roux, & Wiig, 2006; Morland &
Evenson, 2009). Laraia et al. (2004) found that low to middle income pregnant
women living at least 4 miles away from a supermarket had significantly poorer
diets as compared to women living in closer proximity. Similar results were found in
SNAP participants who lived at least 5 miles away from the grocery store (Rose &
Richards, 2004). In fact, low-income individuals living in neighborhoods with
limited access to grocery stores and supermarkets have increased intake of fats and
processed meats and low intakes of whole grains and fruits as compared to
individuals with better access (Franco et al., 2009). One study found that individuals
with convenient supermarket access consumed 1 serving more of fruit per day as
compared to individuals with limited supermarket access (Rose & Richards, 2004).
Other studies have not found a relationship between access and poor F&V intake
(Boone-Heinonen et al., 2011; Fuller, Cummins, & Mathews, 2013). However, these
studies were not conducted specifically with low-income individuals, therefore, they
may not accurately reflect the access barrier in this population.
Improving access to F&V has been proposed through various interventions
including opening supermarkets in areas with limited food access. F&V has been
found to significantly increase in areas where supermarkets have been opened
(Wrigley, Warm, & Margetts, 2003). Among individuals with poor diets, F&V intake
increased by 60% after opening a supermarket in a food desert, a significant
increase of 1.31 to 1.75 portions of F&Vs per day (Wrigley et al., 2003). However,
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the time investment in opening supermarkets is lengthy and does not reduce the
immediate barrier of food accessibility in many areas (Blanck et al., 2011; Dimitri,
Oberholtzer, & Nischan, 2013). More realistic interventions must be implemented to
improve access to F&V.
There are more timely opportunities for nutrition professionals to improve
intake of F&V through improving accessibility. Several programs have been initiated
to increase access to healthy foods including mobile vending carts, farm stands,
community supported agriculture (CSA), produce basket delivery for seniors, and
adding F&V to convenience stores in food deserts (Abusabha, Manjoshi, & Klein,
2011; Blanck et al., 2011; Bodor et al., 2008; Evans et al., 2012; Johnson, Beaudoin,
Smith, Beresford, & LoGerfo, 2004; Quandt et al., 2013; Rose & Richards, 2004;
Scalzo, 2005; Tester, Stevens, Yen, Laraia, 2010). Most studies have found at least
modest effects on self-reported F&V intake after program participation.
Establishing farmers’ markets or farm stands in low-income areas has been
an additional strategy for improving access to F&V and reducing food deserts across
the country (Sage, McCracken, & Sage, 2013; Wang, Qiu, & Swallow, 2014). Evans et
al., (2012) found a significant increase in consumption of numerous F&V after
implementing farm stands in a low-income community. Additionally, a mobile
produce van intervention increased self-reported intake of fruits (0.54
servings/day) and vegetables (0.61 servings/day) in low-income communities by
reducing barriers to access and cost (Jennings et al., 2012). A more modest effect
was found in low-income senior neighborhoods. Abushabha et al., (2011) found that
a mobile produce van selling reduced priced produce in senior neighborhoods
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increased F&V consumption by 0.37 servings per day. These interventions have
the potential to increase access to F&Vs in areas with limited supermarket access.
Further research needs to be done to understand the relationship between F&V
accessibility interventions and long-term health benefits (Larson et al., 2009,
Larson & Story, 2009).
Few studies have investigated the association between access to food and
health outcomes. A study conducted in New York City found that access to food
through a variety of food sources including farmers’ markets, was inversely
associated with obesity (Rundle et al., 2009). Typically, obesity rates are lower in
areas with easier access to supermarkets and farmers’ markets and higher in areas
saturated with fast food restaurants (Morland et al., 2006; Morland & Evenson,
2009, Inagami et al., 2006; Rundle et al., 2009). Adults with limited access to
supermarkets have higher BMIs as compared to individuals with easy supermarket
access (Morland et al., 2006). Additionally, an inverse relationship exists between
farmers’ market access and obesity in nonmetropolitan areas in the U.S with a
decreased prevalence of obesity of 0.07% (Jilcott, Keyserling, Crawford, McGuirt, &
Ammerman, 2011). Similar results were found for supermarket access, comparable
with previous literature (Jilcott et al., 2011). Inagami et al. (2006) found that
individuals who shopped in grocery stores in their low-income neighborhoods had
higher BMIs than their counterparts shopping in the higher income neighborhoods
in which they reside. These studies suggest that the food environment plays a large
role in dietary intake and health related outcomes in low-income individuals.
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Accessibility of F&V is also influenced by transportation (Haynes-Maslow
et al., 2013). Many low-income individuals rely on the city bus, walking or
carpooling to get to the grocery store (Haynes-Maslow et al., 2013). Many of these
modes of transportation come with challenges such as the risk for theft,
inconvenient schedules, additional time commitment, and the need to physically
carry grocery purchases (Haynes-Maslow et al., 2013; Rose & Richards, 2004). Rose
& Richards (2004) found that although 75% of SNAP participants in the National
Food Stamp Survey lived within 5 miles of a grocery store, a round trip to the store
could take more than 30 minutes for transportation alone due to the different
modes of transportation used. Limited transportation lessens the ability to travel to
food stores and farmers’ markets that carry high quality produce (Haynes-Maslow
et al., 2013). It’s likely that individuals with limited transportation are also unable to
get to the grocery store often enough to keep fresh produce available.
Individuals living in low-income, minority, and rural neighborhoods are the
most likely to be effected by poor access to supermarkets and healthy food options
yet have access to a higher number of fast food restaurants and corner stores (Block,
Schribner, & Desalvo, 2004; Jones & Bhatia, 2010; Larson et al., 2009). Low-income
neighborhoods have half the number of supermarkets as compared to wealthier
neighborhoods (Moore & Roux, 2006). These areas are also more likely to have
fewer produce markets, health food stores, and specialty stores making it more
challenging for individuals living in these communities to make healthy food choices
(Moore & Roux, 2006).
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In contrast, low-income neighborhoods tend to have easy access to fast
food restaurants, which is likely contributing to the high rates of obesity in these
groups (Larson et al., 2009; Moore & Diaz Roux, 2006). A study conducted by Block
et al., (2004) found that predominately black neighborhoods had 2.4 fast food
restaurants per square mile, nearly double the amount as found in predominately
white neighborhoods. Corner stores are also easily accessible and frequently used in
low-income urban areas (D’Angelo, Surantkar, Song, Stauffer, Gittelsohn, 2011). In a
sample of low-income individuals, 97% reported shopping at corner stores
(D’Angelo et al., 2011). Unfortunately, corner stores typically have limited
availability of F&V. The combination of increased access of fast food and decreased
access to healthy foods are likely contributing to the health disparities such as
obesity among low-income minority groups (Zenk et al., 2006).
Although numerous studies suggest access to supermarkets and grocery
stores is limited among low-income neighborhoods resulting in poor dietary intake,
other studies suggest the opposite is true. For example, a study conducted by Smith
et al., (2010) found that the most low-income neighborhoods actually had better
access to grocery stores and supermarkets that sold F&V and other nutrient dense
foods than the nearby higher income neighborhoods. Authors of a similar study
used GIS mapping and found that individuals living in low-income housing in Boston
were located less than half a mile from the nearest supermarket therefore
eliminating access as a barrier (Caspi, Kawachi, Subramanian, Adamkiewicz, &
Sorensen, 2012). Furthermore, no association was found between supermarket
access and F&V intake (Caspi et al., 2012). Other authors are also concluding that
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access is not as much of an issue as previously thought (Dubowitz et al., 2015;
Ghosh-Dastidar et al., 2014) The results from these studies demonstrate the need
for further research to determine how much access is a barrier to F&V consumption
in low-income populations.
Availability of Fruit and Vegetables

Availability of F&V refers to the inconsistency of F&V stocked at food stores
(Bustillos et al., 2009). Despite an individual’s knowledge or self-efficacy, individuals
must have F&V available for them to increase purchasing and consumption habits
(Bustillos et al., 2009). Supermarkets and grocery stores carry the largest variety
and best quality of fresh F&V, however as previously mentioned these traditional
food stores are oftentimes not accessible to low-income individuals in urban and
rural areas (Bustillos et al., 2009). Food stores in low-income neighborhoods are
known for having limited amounts of fresh F&V stocked on the shelves (HaynesMaslow et al., 2013; Sloane et al., 2003; Zenk et al., 2006). This has been recognized
as a barrier to F&V consumption among individuals living in these areas (HaynesMaslow et al., 2013; Sloane et al., 2003; Zenk et al., 2006). Low-income communities
typically have corner stores or convenience stores with produce of poor quality and
limited variety (Bustillos et al., 2009; Inagami et al., 2006; Sloane et al., 2003; Zenk
et al., 2006). Fresh produce is especially uncommon in low-income black
neighborhoods where stores are more likely to carry canned and frozen F&V
(Morland & Filomena, 2007). Buyers lose interest in purchasing produce in food
stores that sell the same limited variety of F&V each week (Haynes-Maslow et al.,
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2013). Limited availability of F&V is an important barrier to purchasing and
consumption habits related to F&V.
Availability of F&V directly influences F&V intake. In fact, individuals with
greater perceived availability of F&V are more likely to consume diets rich in F&V as
compared with individuals with poor perceived availability (Williams, et al., 2010).
Bodor et al., (2008) found that individuals who consumed the lowest intakes of
vegetables lived in low-income areas that did not have F&Vs at the nearest store.
Greater consumption of F&V has been found in individuals who shop at corner
stores with better availability (Martin et al., 2012). Increasing the variety of F&V for
sale at corner stores has been shown to increase the odds for purchasing fruits
(12%) and vegetables (15%) among groups with limited availability (Martin et al.,
2012). In fact, as shelving space for F&Vs increases in local stores, intakes of
vegetables significantly increase for individuals living in a one to three block radius
of the stores (Bodor et al., 2008). Increasing availability of healthy foods such as
F&V at local food stores is a step towards improving health and reducing the risk for
disease in low-income minority neighborhoods (Zenk et al., 2006). Although a
general increase in F&V availability would be beneficial in many neighborhoods,
food stores should also consider the specific needs of their customers when
determining which produce to stock on the shelves.
F&V availability is even more concerning for individuals who prefer
culturally specific foods. The availability of culturally specific F&V is limited in the
neighborhood food stores in many areas. A study by Grigsby-Toussaint et al., (2010)
found that only 42% of stores stocked culturally sensitive F&V for African
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Americans and Latinos in the Chicago area. Pinto beans, one of 16 culturally
specific F&V was the only item commonly found in food stores in African American
communities (Grigsby-Toussaint et al., 2010). Nearly one third of the culturally
specific F&V were not found in any of the food stores in the Latino communities
(Grigsby-Toussaint et al., 2010). Stocking more F&V that are specific to the cultural
food choices of individuals living in the general area may be another strategy to
increase F&V intake.

Food Insecurity

Most Americans have reliable access to adequate and nutritious foods to live
a healthy and active life. However, roughly 50 million people in the United States are
experiencing food insecurity, meaning they are unsure where their next meal will
come from (USDA, 2015). Food insecurity is defined as the inability to continuously
access safe and nutritious foods in a way that is socially acceptable (Anderson,
1990). Nearly one third of food insecure individuals are considered to have very low
food security, which is defined as having a lack of financial resources preventing one
or more people in a household from eating at times (USDA, 2015).
Rates of food insecurity have only recently started to decline after a several
year period of remarkably high rates during the Great Recession (Coleman-Jensen,
Rabbitt, Gregory, 2015). Income level and poverty are the greatest contributing
factors to food insecurity with individuals being more likely to experience food
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insecurity if their income is below the federal poverty guidelines (ColemanJensen et al., 2015). There are many other factors that increase the risk of food
insecurity such being Hispanic, African American, single, elderly, unemployed,
having limited education, or living in a single parent household (Coleman-Jensen et
al., 2015; Corrigan, 2011). For example, nearly 25% of Hispanic households
experience food insecurity compared to a much lower 11% of non-Hispanic white
households (Kaiser et al., 2015). Geographic region also influences food security
status with individuals living in metropolitan cities and those living in the southern
part of the United States at the highest risk (Kaiser et al., 2015). Although these
factors increase the risk for food insecurity, unfortunate circumstances can be
enough to lead individuals of any socio demographic background into temporary or
short-term food insecurity (Andrews & Nord, 2009).
Although the U.S. produces enough food to feed all Americans, food
insecurity remains an issue all over the country (Corrigan, 2011). As a result, food
insecurity remains a significant public health concern in the U.S. People often
experience repeated stretches of short-term food insecurity with most food insecure
households experiencing food insecurity for at least seven months of the year (Nord,
Andrews, & Carlson, 2009; Seligman et al., 2010). There are numerous health
consequences associated with long-term food insecurity such as obesity, birth
defects, nutritional deficiencies, mental health problems, behavioral problems, poor
oral health, and greater risk for a variety of chronic diseases such as hypertension
and diabetes (Gunderson, 2012; Seligman et al., 2010). Children who grow up in
food insecure households are more likely to have difficulty learning, problems with
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anxiety and depression, and reduced psychosocial functioning, to name a few
(Mabli & Worthington, 2014). Due to the implications on overall health and well
being, reducing food insecurity is a vital determinant of improving health status of
Americans.
Families can experience food insecurity in many different ways. Food
insecure individuals report they are unable to afford balanced meals, are afraid they
won’t have enough food to feed the household, skip meals because there is not
enough food, and/or go hungry when food is not available (Nord et al., 2009). Food
insecurity usually results in the consumption of energy dense foods that are low in
cost (Seligman et al., 2010). These foods are typically processed making them higher
in calories, sugar, sodium, and saturated fat (Drewnowski & Darmon, 2005).
Nutrient dense foods such as F&V whole grains, and lean meats are often limited if
not entirely skipped in the diet due to their higher cost, shorter shelf life, and fewer
calories (Seligman et al., 2010). As a result, food insecure individuals typically have
poor intakes of vitamins and minerals specifically iron, zinc, calcium, and b vitamins
(Eicher-Miller, Mason, Weaver, McCabe, & Boushey, 2009; Lee & Frongillo, 2001;
Seligman et al., 2010). Extended periods of poor dietary intake can lead to serious
nutritional deficiencies and health problems, as listed above. Federal, state, and local
governments and nonprofit organizations have implemented programs in attempt
to reduce food insecurity and therefore improve the diet and health of individuals in
the community.
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Traditional Food Insecurity Interventions

Several federal nutrition assistance programs have been implemented to
reduce food insecurity among individuals living under the federal poverty
guidelines in the United States. Programs such as SNAP and WIC provide
participants with financial resources to increase the amount of food dollars
available over the course of a month for the purchase of nutritionally adequate food
(Jilcott, Liu, DuBose, Chen, & Kranz, 2011; Leung, Willett, & Ding, 2012; USDA 2014).
Nearly any food item can be purchased with SNAP benefits. Restricted items include:
tobacco, alcohol, pet food, hot foods, and other non-food items (USDA, 2014). This
means that items such as soda, chips, candy, energy drinks and other high fat, high
sugar foods can currently be purchased using these benefits which is different from
WIC where participants receive vouchers to use towards specific nutrient dense
foods such as beans, cheese, milk, and F&V (USDA, 2014; USDA 2015). Very few
studies have been conducted to determine the influence of these programs on food
security status of participants.
Among the limited data available, studies indicate SNAP improves food
security status of program participants. For example, Nord (2012) used data from
the 2001-2009 Current Population Survey Food Security Supplements and found
that very low food security status decreased by 50% among SNAP participants
(n=23,082). Furthermore, food insecurity was found to decrease most significantly
as the amount of allotted SNAP benefits increased (Nord, 2012). Similar results
were found among households (n=3,000) with children especially when households
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received SNAP benefits for six months or longer (Mabli & Worthington, 2014).
More specifically, participation in SNAP was associated with a one third decrease in
the odds of being food insecure (Mabli & Worthington, 2014).
Unfortunately, other studies have not found such promising results when
comparing SNAP participants to low-income non-SNAP participants. A study by
Mayer, Hillier, Bachhuber, and Long (2014) found that individuals who did not
receive federal nutrition assistance were less likely to experience food insecurity
then their counterparts receiving SNAP benefits. A similar study found SNAP
participation was associated with a three-fold greater risk of food insecurity
compared to their low-income counterparts not receiving SNAP benefits
(Burkhardt, Beck, Kahn, & Klein, 2011). The authors speculate that food insecurity
remains high among SNAP participants as a result of being susceptible to certain
financial and health crisis (Mayer et al., 2014). These mixed results raise questions
about whether or not SNAP is effectively reducing food insecurity as intended by the
USDA.
It has been hypothesized that the monthly payment cycle of SNAP benefits
contributes to periods of binging in the beginning of the month followed by periods
of food insecurity at the end of the month, a trend that has been termed the “food
stamp cycle” (Dinour, Bergen, & Yen, 2007; Ploeg, Mancino, & Wang, 2007). Since
SNAP benefits are only allotted once per month, many SNAP participants report
spending the majority of their benefits in the first two weeks after the benefits are
distributed, leaving limited food dollars for the end of the month resulting in
increased food insecurity (Dinour et al., 2007). SNAP participants have been
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estimated to consume 10-15% fewer calories at the end of the month as a result
of the food stamp cycle (Shapiro, 2005). It is possible that self-reported food
security status does not improve among SNAP participants as a result of the worry
associated with the ebb and flow of food security over the course of a month.
Although the studies presented above suggest that food security status does not
improve as a result of participating in SNAP, other nutrition assistance programs
may be more effective at reducing food insecurity in this population.
Although the goal of WIC is not to improve food security, it does provide
nutrition assistance, which increases the amount of financial resources available for
the purchase of food (USDA, 2014). A longitudinal study of nearly 80,000 women
and children found the longer women and children participated in WIC, the less
likely they were to experience food insecurity (Metallinos-Katsaras, Gorman, Wilde,
& Kallio, 2011). However, data from this study was collected using only 4-items
from the 18-item Household Food Security Survey Module, which may reduce the
validity of study results. Other studies with much smaller sample sizes have found
different results. A cross sectional study of 144 infant caregivers participating in
WIC found that food insecurity was more prevalent in families receiving WIC and
SNAP compared to low-income individuals who were not receiving any federal
nutrition assistance (Burkhardt et al., 2011). Similarly, food security status among
individuals receiving only WIC benefits was found to be the same as low-income
individuals not receiving nutrition assistance (Mayer et al., 2014). The results of
these studies suggest that WIC may or may not be effective at reducing food
insecurity among program participants. However, the variations in samples sizes
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among these studies make it difficult to compare study results. More research
needs to be done to determine if participation in federal nutrition assistance
programs such as WIC and SNAP improve food security status. Individuals may need
to participate in multiple federal and local nutrition assistance programs to see
improvements in food security, however, minimal research has been conducted to
investigate the influence of multiple program participation on food security status.
Food pantries are another traditional method to improving food security
among low-income individuals. Historically, food pantries were used to provide food
to families experiencing a time of crisis, however, many families are now relying on
food pantries as a long-term source of food (Martin, Rong, Wolff, Colantonio, &
Grady, 2013). A study in Canada investigated food security status of participants
receiving a food pantry intervention called Freshplace (n=113) compared to a
control group (n=115) over a one-year period of time (Martin et al., 2013). The
Freshplace intervention included access to a client-choice pantry, which allowed
participants to select the types of food they wanted (Martin et al., 2013). The control
group went to a traditional food pantry where bags of food were provided without
allowing for participant to select preferred foods (Martin et al., 2013). After
receiving the three-month intervention, significantly fewer Freshplace participants
were experiencing very low food security compared to the control group (Martin et
al., 2013). It’s possible that food security improved among the Freshplace
participants since they had the ability to select foods they were familiar with
compared to the control group who received a bag of food that may not have meet
their own cultural and taste preferences. Allowing participants to select foods that
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are consistent with their personal and cultural preferences likely increases the
amount of food that is consumed therefore reducing food insecurity. It is difficult to
determine the effectiveness of using food pantries to reduce food insecurity with
such limited literature on the topic.
Although select studies have found these programs reduce food insecurity,
we continue to see a staggering number of low-income individuals who are unsure
where their next meal will come from. Furthermore, funding for federal programs
has recently decreased as a result of budget cuts, making it even more difficult to
improve food security status through these programs (Mayer et al., 2014). Most
noteworthy is the $5 billion cut in SNAP benefits in 2013, occurring near the peak of
food insecurity rates in the U.S. (Mayer et al., 2014). Although these federal
programs are receiving less funding and may not have the resources to reduce food
insecurity in the U.S., programs focused on increasing food access are experiencing
increased local and federal funding opportunities which have allowed for
alternative interventions for improving food security status.

Alternative Food Insecurity Interventions

Recent public health efforts have worked towards increasing access to
nutrient dense foods such as F&V, through various interventions in hopes of
improving food security status and dietary intake of program participants. A
growing number of private and grant funding programs have incorporated
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gardening and farmers’ market interventions in effort to reduce food insecurity in
urban and rural communities. A study that provided a community garden
intervention to 38 families over the course of two growing seasons found that food
insecurity decreased from 31% to 3% among participating families after receiving
the gardening intervention (Carney et al., 2012). Although food security improved in
general, skipping meals as a result of food insecurity was uncommon among
participants prior to the interventions, therefore, there was not a significant
difference in the number of participants who reported having to skip meals after the
intervention (Carney et al., 2012). Self-reported food security status was also found
to improve among individuals (n=5) who were interviewed after participating in a
community gardening intervention in Baltimore, Maryland (Corrigan, 2011).
Improving access to food through gardening interventions may be an effective
intervention for food insecure households however not all low-income households
have the time, skills, or interest in gardening.
Farmers’ market incentives have been another approach to improve food
security among low-income individuals by increasing the household food budget.
One study found that women who were food insecure had the greatest intentions of
using their WIC Farmers’ Market Nutrition Program (FMNP) incentives at farmers’
markets than their more food secure counterparts, however, actual shopping
behaviors were not observed or identified in this study (Grin, Gayle, Saravia, &
Sanders, 2013). Food security status of women receiving WIC (n=829) and women
receiving WIC FMNP (n=246) was compared in a cross sectional study in Ohio
(Kropf, Holben, Holcomb, & Anderson, 2007). Food security status did not differ
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between the two groups even though participants receiving WIC FMNP incentives
received more resources to use towards the purchase of food (Kropf et al., 2007). A
similar study comparing WIC participants (n=170) and WIC FMNP participants
(n=65) found that receiving additional WIC benefits to use at the farmers’ market
was not associated with improved food security status of program participants
(Walker, Holben, Kropf, Holcomb, & Anderson, 2007). However, participants of WIC
FMNP only received $18 to use towards purchasing F&V at the farmers market
therefore, the incentive provided may not have been large enough to significantly
improve food security status (Walker et al., 2007). Another farmers’ market
incentive program was developed for low-income individuals who were not eligible
to receive federal nutrition assistance such as WIC or SNAP (Dailey et al., 2015).
Participants (n=47) received $40 per month to use towards the purchase of any
food items at three participating farmers’ markets (Dailey et al., 2015). Surprisingly,
the results of this study show a 40% increase in food insecurity status after
receiving farmers’ market incentives (Dailey et al., 2015). The authors hypothesized
that participants of farmers’ market incentive programs may worry about food
security as a result of not knowing if they will be able to sustain their current diets
once the incentives are no longer available (Dailey et al., 2015). It is also likely that
the individuals with very low food security status are not being reached through
these programs.
A recent study investigating the use of farmers’ market incentives in cities
such New York City, Boston, and San Diego found that participants who dropped out
from the study were more likely to experience food insecurity as compared to their
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counterparts who received the incentives (Dimitri, Oberholtzer, Zive, & Sandolo,
2015). Although the authors did not explain this relationship, it is possible there are
barriers to participating in farmers’ market incentive programs that are especially
difficult to overcome for individuals with the greatest need (Dimitri et al., 2015).
Commonly reported barriers for shopping at farmers’ markets for low-income
individuals include, location, lack of transportation, hours of operation, food safety
concerns in regards to chemicals used during growing, and lack of
knowledge/awareness of farmers’ markets in the area (Fish, Brown, & Quandt,
2015; Jilcott Pitts et al., 2015; Jones & Bhatia, 2011). These common barriers
preventing low-income individuals from shopping at farmers’ markets may also be
limiting the use of incentive programs among the individuals with the greatest need.
Individuals participating in alternative food insecurity interventions, such as
community gardens, tend to have more resources and greater food security status
than their counterparts participating in traditional interventions (Roncarolo, Adam,
Bisset, & Potvin, 2015). The authors hypothesized that individuals with the fewest
resources and greatest food insecurity participate in clearly defined and well-known
interventions as a result of knowledge and awareness of these programs (Roncarolo
et al., 2015). Interviews conducted among food insecure families (n=371) in Canada
found that programs such as community gardens and food box programs do not
work for many low-income individuals (Loopstra & Tarasuk, 2013). The top barriers
to participating in these alternative programs include limited access to the
intervention as a result of limited transportation or the program not being available
in their neighborhood and the lack of fit with family schedules, needs, and interests
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(Loopstra & Tarasuk 2013). It is possible that alternative type interventions are
not realistic strategies for reducing food insecurity among all food insecure
individuals.

Need for Further Food Insecurity Research

Minimal research has been conducted to determine effective interventions
for reducing food insecurity in the United States. Future studies should compare
food security status among program participants to a control group before and after
the implementation of interventions such as community gardens, farmers’ market
incentive programs and federal nutrition assistance programs. Utilizing a control
group would allow for the elimination of confounding variables that may be
influencing food security status of participants. Comparing food security status of
intervention participants before, during, and after program participation through
validated measurements tools such as the USDA’s U.S. Household Food Security
Module would provide greater insight into whether or not food security is sustained
after the conclusions of the program. Since traditional and alternative interventions
to reducing food insecurity may benefit different low-income individuals, future
research should investigate the effectiveness of offering both types of programs
within the same organization to meet the needs of all individuals experiencing food
insecurity (Roncarolo et al., 2015).
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There are many different interventions to improve food security status of
low-income individuals at the federal, state, and local level. The current research
demonstrates conflicting results of these interventions making it difficult to
determine if program participation actually reduces food insecurity. Future research
using stronger study designs and larger sample sizes are necessary for advancement
of this literature. Programs with the goal of improving food security should consider
publishing program results to ensure program effectiveness and support the need
for continued funding.

Farmers’ Markets

Farmers’ markets have been growing in popularity over the past 20 years
with 6,132 U.S. farmers’ markets in 2010, a significant increase from the roughly
3,700 markets in 1994 (Byker et al., 2012; McCormack et al., 2010). Improved food
access and support of local farmers are two commonly cited reasons for farmers’
market expansion across the country (Jones & Bhatia, 2011; McCormack et al.,
2010). Farmers’ markets have been implemented as a strategy for reducing the
barriers associated with eating fresh and local foods (Blanck, et al., 2011; Pitts et al.,
2014; Quandt et al., 2013). Few studies have investigated the impact of farmers’
markets on dietary intake (Boeing et al., 2012). Pitts et al., (2014) found that
shopping at a local farmers’ market was positively associated with F&V
consumption in market patrons however, data was collected on a convenience
sample of farmers’ markets shoppers which doesn't accurately represent the
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behaviors of low-income individuals. A more recent study investigating diet
quality among low-income individuals (n=205) found a positive association
between shopping at farmers’ markets and consuming F&V (Jilcott Pitts et al., 2015).
Similar results were found among shoppers (n=3312) in New York City (Olsho et al.,
2015).
Historically, farmers market patrons were considered high SES, however
many farmers markets are now accepting federal nutrition assistance benefits such
as SNAP, WIC FMNP, and SFMNP (Byker et al., 2012). In 2005, the WIC FMNP and
SFMNP averaged sales of $18,000 and $16,000 respectively per participating market
in the U.S. (Ragland & Tropp, 2009). In 2012, roughly $18.8 million in SNAP benefits
were used at farmers’ markets around the country (USDA, 2015). Although it seems
significant, the SNAP benefits spent at farmers’ markets accounted for only 0.27% of
SNAP purchases that year (USDA 2015). To increase federal benefit sales, the USDA
implemented $5 million to use towards the purchase of point of sale equipment
necessary for the use of federal nutrition assistance benefits at markets (USDA,
2014). Currently, one in four farmers’ markets across the country accepts SNAP
benefits through the Electronic Benefit Transfer (EBT) card (Variyam, 2014).
Farmers’ markets across the country that accept EBT cards have typically
found an increase in food sales. A pilot study was conducted by collecting weekly
sales data from five farmers’ markets in Arizona before and after wireless terminals
were adopted for EBT use (Bertmann, Ohri-Vachaspati, Buman, & Wharton, 2012).
Farmers’ market sales significantly increased after the 10-week intervention period
with sales nearly doubling at each market (Bertmann et al., 2012). Furthermore,
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additional sales reported after implementation of the EBT machine resulted from
EBT purchases and non-EBT purchases such as cash and credit cards (Bertmann et
al., 2012). A study conducted at a large farmers’ market in Philadelphia found EBT
sales increased by 38% when each individual farmer at the market had a wireless
terminal for EBT transactions as compared to sales when only one wireless terminal
was available for the whole market (Buttenheim, Havassy, Fang, Glyn, & Karpyn,
2012). Although accepting SNAP benefits can be inconvenient for farmers, many
farmers value the ability to decrease barriers and support low-income individuals in
their community (Cole, McNees, Kinney, Fisher, & Krieger, 2013; Montri, Behe, &
Chung, 2013). Furthermore, qualitative data indicates that farmers believe accepting
EBT cards at farmers markets draws in new customers and increases reoccurring
customers (Montri et al., 2013). As a result, many farmers support the
implementation of wireless terminals for EBT use (Montri et al., 2013). Other
farmers are concerned about the ability to make adequate returns on F&V that are
sold at a cost that is affordable and appealing for low-income individuals (Sage et al.,
2013).
Federal nutrition assistant users are able to support local farmers and the
local economy when EBT cards are accepted at farmers’ markets in their
communities. Low-income consumers participating in a farmers’ market incentive
program overwhelmingly indicated the value of purchasing local F&V and other
food items from nearby farmers and growers (Dailey et al., 2015). Furthermore, the
ability for low-income individuals to use nutrition assistance benefits at farmers’
markets has economic ramifications for the local economy. Each SNAP dollar spent
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has been estimated to generate an additional $1.73 for the general economy
(Schumacher, Nischan, & Bowman Simon, 2011). For every dollar spent at a farmers’
market, an estimated $0.62 is then re-spent locally, further supplementing the local
economy (Sonntag, 2008). A farmers’ market incentive program in Michigan that
requires the use of SNAP benefits to receive matched financial incentives, generated
over five million dollars in the past five years from SNAP benefits and incentives for
local farmers and growers alone (Double Up Food Bucks, n.d.). Therefore, using
SNAP benefits for local agricultural products has been recommended for improving
the local economy (Schumacher et al., 2011).
The ability to use federal nutrition assistance benefits at farmers markets has
influenced shopping patterns among low-income populations. Ruelas, Iverson,
Kiekal & Peters (2012) found that most low-income farmers’ market patrons visited
the farmers market several times a month. Twenty-seven percent of SNAP
participants (N=207) surveyed in North Carolina indicated they use farmers’
markets consistently for the purchase of fresh F&V (Jilcott, Wall-Bassett, Moore, &
Sharkley, 2011). A different study in North Carolina found that roughly 42% of
SNAP participants shopped at farmers’ markets over a 12-month period (Jilcott Pitts
et al., 2015). Besides the ability to use benefits, other facilitators to shopping at
farmers’ markets among low-income individuals include lower prices, fresher and
better quality produce, and support of local farmers (Jilcott Pitts et al., 2015).
However, shopping at farmers markets is not always convenient for lower income
shoppers. The most common barriers to purchasing produce at farmers markets for
low-income individuals included markets not allowing the use of federal nutrition
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assistance benefits, location, lack of transportation, hours of operation, food
safety concerns, and lack of knowledge/awareness of farmers markets in the area
(Fish et al., 2015; Jilcott Pitts et al., 2015; Jones & Bhatia, 2011; Leone et al., 2011;
Pitts et al., 2014). African American and Latino women in North Carolina reported
that the location of farmers’ markets usually results in increased travel and
therefore eliminated the benefit of cost savings (Fish et al., 2015). A qualitative
study found that most SNAP participants were not aware SNAP benefits could be
used at select farmer’ markets therefore they did not shop at farmers’ markets in
their area (Wetherill & Gray, 2015).
Decreased costs, market information, and convenient transportation have
been found to increase farmers’ market usage in this population (Leone et al., 2011).
A qualitative study of SNAP participants found that most individuals perceived that
produce at farmers’ markets were too expensive for what they could afford
(Wetherill & Gray, 2015). The mean cost of F&V (n=230) sold at farmers’ markets in
North Carolina were found to be significantly lower in price ($0.29 for vegetables
and $0.74 for fruit) as compared to the same F&V sold at nearby grocery stores
(McGuirt, Jilcott, & Ammerman, 2011). However, farmers’ markets in some
locations have been found to be more expensive than local grocery stores and
supermarkets. Families of four living in urban areas are estimated to spend up to
$14 more per week on F&V when shopping at farmers’ markets as compared to
nearby grocery stores (Pearson et al., 2014). Farmers’ market incentives for lowincome individuals have been implemented at markets across the country as a way
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to overcome the barrier of cost, allowing more low-income families to purchase
locally grown F&V.

Farmers’ Market Incentive Programs

Incentives are a commonly cited intervention strategy to change health
related behaviors. Historically, monetary incentives such as coupons and price
discounts have been effective at improving non-dietary behaviors such as smoking,
immunizations, weight loss and exercising (Paul-Ebhohimhen & Avenell, 2007;
Purnell, Gernes, Stein, Sherraden, Knoblock-Hahn, 2014; Wall et al., 2006). More
recently, incentives have been used as an intervention to overcome the barriers
associated with F&V intake to reduce the risk of obesity and chronic disease of lowincome individuals (Payne et al., 2013). Farmers’ markets have been one shopping
destination used to promote the purchase of F&V through financial incentives. A
study of SNAP stakeholders (n=522) agreed that incentivizing F&V at farmers’
markets is one effective strategy to improving access to produce among SNAP
participants across the country (Blumenthal et al., 2014). Farmers’ market
incentives are considered a promising policy-related intervention strategy to
increase F&V intake among low-income individuals (Dimitri, Olberholzer, Zive, &
Sandolo, 2015). The USDA has also indicated that incentives are a much better
alternative to other potential policies such as restricting EBT purchases of ‘junk
foods’ (USDA, 2007). Most importantly, incentive programs provide low-income
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individuals with greater purchasing power and the freedom to choose F&V that
they may not be able to afford otherwise (Schumacher et al., 2011).
The WIC FMNP was established as the first farmers’ market incentive
program for low-income individuals in the U.S (McCormack et al., 2010). In 1992,
congress established WIC FMNP to increase F&V purchasing and consumption
habits of low-income women and children receiving WIC (McCormack et a., 2010).
Each WIC participant is eligible to receive up to $30 a year in farmers’ market
vouchers (McCormack et al., 2010; Byker et al., 2012). In 2012, this program
operated in 46 states, providing $2.3 million in farmers’ market vouchers to lowincome mothers and children (Byker et al., 2012; McCormack et al., 2010). Few
studies have investigated the effectiveness of providing farmers’ market vouchers to
low-income individuals receiving WIC benefits most of which found short-term
changes in self-reported intake of F&V.
One of the first published incentive studies provided WIC participants in the
intervention group (n=411) with $20 vouchers to use towards F&V purchases at the
farmers’ market (Anliker & Drake, 1992). Nearly half of respondents reported
making dietary changes such as eating more F&V and whole foods (Anliker & Drake,
1992). Twenty-five percent of participants reported trying at least one new fruit or
vegetable that they purchased with the incentives (Anliker & Drake, 1992). F&V
intake of WIC participants was compared to a convenience sample of WIC FMNP
participants in a more recent study (Racine, Smith Vaughn, & Laditka, 2010). WIC
FMNP participants self-reported statistically greater intakes of vegetables per day,
excluding fried potatoes (7.1 ± 6.7) as compared to WIC participants not receiving
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farmers’ market benefits (5.5 ± 4.9). However, since F&V intake was only
captured using a Food Frequency Questionnaire (FFQ), it is possible that F&V intake
was overestimated in both groups (Racine et al. 2010).
A similar study determined self reported changes in dietary intake of F&V
after a convenience sample of WIC FMNP participants received farmers’ market
vouchers (Herman, Harrison, Afifi, & Jenks, 2008). Intervention participants
received up to $10 per week in vouchers for a 2-month period of time (Herman et
al., 2008). Intervention participants reported a significant increase in F&V
consumption after the intervention with increased intakes of 1.4 servings per 1,000
calories consumed as compared to a decrease in 0.02 servings per 1,000 calories
consumed in the control group (Herman et al., 2008). As a group, participants
reported purchasing around 60 different types of F&V over the intervention period
(Herman et al., 2006). Six-month follow up data found the increased intakes of F&V
were sustained six months after the incentive intervention had concluded (Herman
et al., 2008). No other studies to date have investigated the long-term effects of
participation in a farmers’ market incentive program on low-income populations.
However, several studies have found short-term benefits from similar interventions.
Shopping and dietary intake practices after receiving WIC FMNP incentives
have been gathered from participants in several studies. For example, women who
participated in FMNP were more likely to use the farmers’ markets and have higher
consumptions of F&V after participating in the FMNP (Racine et al., 2010). A more
recent study found that WIC FMNP participants who shopped at the farmers’ market
and received vouchers ate more vegetables as snacks as compared to low-income
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individuals who shopped at the grocery store and did not receive vouchers
(Wheeler & Chapman-Novakofski, 2014). However, in many areas WIC FMNP is not
established and therefore not used by low-income mothers (Grin et al., 2013). Other
farmers’ market incentive programs exist for low-income individuals who are not
eligible for or who do not have access to WIC FMNP.
Low-income consumers who are not eligible to receive federal nutrition
assistance have also been targeted for farmers’ market incentives. A recent study
provided a monthly $40 voucher to low-income participants to use at numerous
farmers’ markets (Dailey et al., 2015). Over 80% of participants reported trying new
F&V during the study period and 55% reported increasing F&V intake as a result of
the vouchers. Furthermore, 26% of participants reported less worry and stress
related to purchasing nutritious foods (Dailey et al., 2015). Unfortunately, very few
farmers’ market incentive programs target this population.
Low-income seniors are another population that have been targeted for
farmers’ market incentive programs through SFMNP. This program provides
farmers’ market incentives to low-income seniors across the country (McCormack et
al., 2010). In 2009, over 900,000 seniors participated in this program throughout 48
states (McCormack et al., 2010). Participating seniors can receive up to $50 each
year to spend at participating farmers’ markets (McCormack et al., 2010). In one
study, 15,000 seniors who received $50 farmers’ market vouchers through the
SFMNP were surveyed (Kunkle, Luccia, & Moore, 2003). Nearly 55% of participants
reported buying additional F&V with either SNAP benefits or cash (Kunkel et al.,
2003). Sixty-five percent of participants reported that receiving farmers’ market
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vouchers changed their dietary habits (Kunkel et al., 2003). Nearly 90% of
participants reported they intended to consume more F&V through out the year due
to this program, however, no long term follow up was conducted to determine
actual intake (Kunkel et al., 2003).
An increase in F&V intake was found in a produce basket delivery program
for low-income seniors (Johnson et al., 2004). Weekly F&V baskets contained 1.6
servings of vegetables and 0.67 servings of fruit per day (Johnson et al., 2004). Self
reported F&V consumption increased 1.04 servings per day in the intervention
group, with a 1.31 servings per day difference between the intervention and control
group (Johnson et al., 2004). Among the senior participants in a similar F&V basket
program, 94% indicated they ate more F&V after participating in the program
(Dover, Buys, Allocca, & Locher, 2013). This seems to be an appropriate option for
homebound seniors or other low-income individuals who are unable to shop at the
farmers’ markets. However low-income seniors who are able to do their own
shopping could also participate in farmers’ market incentive programs.
Less promising results have been reported in farmers’ market incentive
programs that have provided smaller one-time allotments of F&V vouchers. Only
thirty-two percent of participants (n=17,200) reported purchasing significantly
more F&V after participating in a farmers’ market incentive program that provided
each senior $5 annually (Webber, Balsam, & Oehlke, 1995). Some studies have
provided even smaller incentives of 50 cents a year to use towards purchasing F&V
at farmers’ markets and supermarkets (Coit, 1998; Kristal, Goldenhar, Muldoon, &
Morton 1997). It’s likely the incentives were not large enough to change shopping
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behaviors or F&V consumption. Several studies have found that at least 10% and
up to 20% of what is purchased on healthy foods should be provided in an incentive
to get high program participation (Lin, Yen, Dong, & Smallwood, 2010; McGuirt et al.,
2014; NiMhurchu et al., 2010). A 10% subsidy was estimated to increase fruit intake
from 0.89 to 0.97 cups per day and vegetables from 1.26 to 1.33 cups per day among
SNAP participants (Lin et al., 2010). Similarly, a 10% price reduction in F&V would
increase the purchase of these foods by 7.0% and 5.8%, respectively (Andreyeva,
Long, & Brownell, 2010). It has also been suggested that a weekly incentive of $20 is
the minimum amount to notice changed in dietary intake in low-income individuals
(Ni Mhuchu et al., 2012). The size of the F&V voucher may be vital to the behavior
change of participants and noticeable increases in F&V intake.
Matching incentive programs have become a more common way to increase
F&V intake in individuals receiving federal nutrition assistance (Parsons & Morales,
2013). Recently, these programs have been used to incentivize individuals to use
federal benefits at farmers’ markets by providing a dollar for dollar match for each
dollar spent with federal benefits such as SNAP. Typically, the purpose of these
programs are to increase the amount of federal benefits that are redeemed at
farmers’ markets thus increasing the purchasing and consumption of F&V in federal
benefit recipients (Dimitri et al., 2013). Nonprofit organizations and local
governments fund the majority of the matching incentive programs currently
available (Dimitri et al., 2013). However, the 2014 Farm Act includes funding of
$100 million over a five year period for the Food Insecurity Nutrition Incentive
(FINI) program, a USDA funded program that provides a dollar-for-dollar match
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among SNAP participants who use their SNAP benefits at the farmers’ market
(USDA, 2014). Through this program, more SNAP participants will have the
opportunity to receive farmers’ market incentives.
Although many of these programs exist around the country, very minimal
data has been collected regarding program effectiveness of increasing F&V
consumption and improving food security status. Further, a majority of the data
available on these programs has been published in annual reports with very little
published in peer-reviewed journals. With the extensive amount of financial
contribution necessary for implementation of these programs, its vital to determine
if matching incentives to federal benefit dollars is an effective strategy for increasing
F&V intake and reducing food insecurity.
The Double Value Coupon Program, funded by Wholesome Wave, is one of
the first and largest privately funded farmers’ market incentive programs (Dimitri et
al., 2013). Incentives at farmers’ markets through this program began in 2007 and
have since spread to over 225 farmers’ markets around the country (Dimitri et al.,
2013). Low-income participants can receive dollar for dollar match during each visit
to the farmers’ market up to $10 in incentives for each dollar spent in federal
nutrition benefits (Dimitri et al., 2013). A study conducted with program participant
data found through select survey questions that perceptions of higher intake of F&V
occurred in individuals who purchased produce at the farmers’ market (Dimitri et
al., 2013). Additionally, nearly 70% of participants reported the incentives were an
influential factor in using federal nutrition assistance benefits at the farmers’ market
(Dimitri et al., 2013).
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Double Up Food Bucks is a very similar farmers’ market incentive program
that provides incentives to SNAP participants shopping at over 100 Michigan
farmers’ markets. This program, funded by the nonprofit, Fair Food Network, has
resulted in the sale of over three million pounds of F&V since 2009 (Double Up Food
Bucks, n.d.). Furthermore, 93% of participants reported eating greater amounts and
varieties of F&V as a result of receiving farmers’ market incentives (Double Up Food
Bucks, n.d.). Since the implementation of Double Up Food Bucks, many farmers’
market incentive programs have been piloted across the country.
A similar program provided match tokens to California refugees (n=908)
(Lindsay et al., 2013). Self-reported intake of F&V increased significantly from
baseline to follow up. Participants who reported eating at least five servings of F&V
daily increased from 23% to 30% after six months and 19% to 24% after twelve
months, respectively (Lindsay et al., 2013). Self-reported intake of F&V, through one
select survey question, also significantly increased at six and twelve month followup (Lindsay et al., 2013). Young et al., (2013) provided participants with $4 in Philly
Food Bucks for every $5 spent in SNAP benefits at a local farmers’ market.
Participants in the Philly Food Bucks program (n=175) were more likely to report
higher intakes of F&V (OR 2.4; 95% CI, 1.6-3.7) as compared to nonusers (n=433)
when compared using a select few survey questions (Young et al., 2013).
Participants of the Health Bucks program, a farmers’ market incentive program in
New York City, also reported purchasing more F&V and using more SNAP benefits at
the farmers’ market as a result of receiving farmers’ market incentives (Olsho et al.,
2015). In another study, farmers’ market incentives were provided to 300 federal
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nutrition assistance users in three U.S. cities for up to 16 weeks (Dimitri et al.,
2015). A modified National Health and Nutrition Examination Survey Food
Frequency Questionnaire was administered at baseline and endpoint to determine
changes in F&V intake (Dimitri et al., 2015). Participants who reported the lowest
consumption of vegetables at baseline were found to have the greatest increases in
vegetable consumption (Dimitri et al., 2015). Furthermore, individuals with lower
education levels were more likely to have a greater increase in vegetable
consumption over the study period as compared to their higher educated
counterparts (Dimitri et al., 2015). It’s likely that matching programs reduce the
barrier of cost associated with purchasing F&V, which increases purchasing and
consumption behaviors. However, use of stronger dietary evaluation methodologies
are needed to determine the influence of matching programs on dietary intake and
purchasing behaviors.
Farmers’ market incentive programs have become a popular intervention to
increase F&V consumption in low-income populations. As explained above,
vouchers for F&V have facilitated larger purchases, a greater variety and an
increased self-reported consumption of F&V in families who would have struggled
to provide these foods to their family otherwise (Hood, Martinzez-Donate, &
Meinen, 2012; Wheeler & Chapman-Novakafski, 2014). Additionally, participants of
these programs are more commonly using federal benefits such as SNAP and WIC at
farmers’ markets to purchase produce instead of using federal benefits on calorie
dense foods at the grocery store (Wheeler & Chapman-Novakafski, 2014).
Participation in a farmers’ market incentive program may be an optimal time to
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provide nutrition education to increase skills, knowledge and self-efficacy in
nutrition, cooking, preparing, storing, and preserving F&V (Wheeler & ChapmanNovakafski, 2014).
Indeed, one of the limitations of incentive research has been the limited
involvement of nutrition education interventions. Incentives alone do not address
the barriers of self-efficacy, culinary skills, or the time commitment of cooking raw
F&V (Dimitri et al., 2012). It has been proposed that incentives should be provided
in addition to an education intervention instead of using incentives in place of an
education intervention (Paul-Ebhohimhen & Avenell, 2007). In a few circumstances,
nutrition education has been used to supplement the price incentives as a way to
expand skills and knowledge related to purchasing, preparing and cooking healthy
foods. Several authors have indicated the importance of using programs such as the
Supplemental Nutrition Assistance Program (SNAP-Ed) to help improve dietary
choices of low-income individuals (Anderson et al., 2001; Bihan et al; 2012; Martin
et al., 2012). Dannefer et al., (2015) found an increase of ½ cups of F&V per day
among SNAP-Ed participants who had attended at least two nutrition education
classes at the farmers’ market (Dannefer et al., 2015). Incorporating nutrition
education with farmers’ market incentive programs may be an effective way to
reduce multiple barriers associated with purchasing and consuming F&V.
Of the WIC farmers’ market incentive studies conducted, only one study
investigated how vouchers and nutrition education influenced F&V intake in
participants (Anderson et al., 2001). Education alone was found to reduce barriers
and improve positive attitudes regarding F&Vs (Anderson et al., 2001). Incentives
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alone decreased cost as a common barrier and increased F&V intake although no
changes were found in beliefs or attitudes towards F&V in the incentive only group
(Anderson et al., 2001). The greatest reported change in attitudes and dietary intake
was in the education plus voucher group. Perceived availability of F&V and selfreported dietary intake increased the most as a result of combined education and
vouchers as compared to either intervention alone (Anderson et al., 2001). A study
conducted by Bihan et al., (2012) also investigated nutrition education and vouchers
for F&V. A group of low-income participants (n= 302) were randomized to either an
education group or an education plus vouchers groups. Similar to the previously
reported results, Bihan et al., (2012) found a significant increase in self-reported
F&V consumption in both education only (0.62 servings per day) and education plus
vouchers (0.74 servings per day) groups. The combination of the two interventions,
education and farmers market incentives, seems to be the most effective way to
improve self-reported F&V intake in a low-income population.

Limitations of Previous Farmers’ Market Incentive Research

Although many of the studies that have investigated farmers’ market
incentive programs were well designed, they all relied on self-reported
measurements of F&V intake such as 24-hour recalls and food frequency
questionnaires. Some studies relied solely on one or a few survey questions asking
participants if their F&V intake had increased after participating in the study. As
commonly stated in the literature, self reported dietary intake instruments are
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subject to bias, which can reduce the credibility of the study results (Martin et al.,
2002; Miller et al., 2008). This is especially true among the various dietary recalls
used in these studies in which participants often underestimate and overestimate
the amount of food consumed (Bingham, 1991; Macdiarmid & Blundell 1998).
Relying solely on these measurements reduces the validity of the study results.
Improvements in nutrition-related behaviors reported by participants might have
been a consequence of their awareness of being studied via the Hawthorne effect
(Campbell, Honess-Morreale, Farrell, Carbone, & Brasure, 1999). Moreover, many of
the surveys that have been used to evaluate farmers’ market incentive programs
have failed to report internal consistency and reliability. There is a critical need for
objective measurements in a randomized controlled trial to be used to determine
the effectiveness of farmers’ market incentive programs. Furthermore, few studies
have investigated the long-term implications of farmers’ market incentives on
dietary intake and food security status of program participants (An, 2013).

Conclusion

Low-income individuals are at higher risk for chronic diseases, obesity, and
overall poorer health as compared to their higher income counterparts. Limited
intake of nutrient dense foods such as F&V has been found to contribute to the
increased risk for many of these diseases. However, multiple barriers such as cost,
access, and availability make it challenging for low-income individuals to consume
the recommended intakes of F&V. Food insecurity, a common struggle for many
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low-income Americans, also contributes to poor dietary intake. As a result, there
is a critical need for interventions and policies aimed to reduce barriers in effort to
increase F&V intake and improve food security status among this population.
Several programs currently exist to overcome these issues, however, research
regarding program effectiveness is limited resulting in the need for additional
research.
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CHAPTER 3
DETERMINING THE FEASIBILITY OF IMPLEMENTING AND EVALUATING A
FARMERS’ MARKET INCENTIVE PROGRAM

Abstract

Introduction Farmers’ market incentive programs have been implemented in effort
to increase F&V consumption and food security status of federal nutrition assistance
users. The objective of this study was to determine the feasibility of implementation
and evaluation of a farmers’ market incentive program.
Methods Participants were randomly assigned to one of four farmers’ market
incentive groups or a control group. Individuals and couples were eligible for $10
worth of incentives each week. Families were eligible for an additional $5 per child
up to $30 total. Participants in the matching incentive group received $1 in farmers’
market incentives for every $1 they spent in SNAP benefits at the farmers’ market
using their Electronic Benefits Transfer (EBT) card. Participants in the nonmatching incentives groups were not required to match any of their SNAP (EBT)
benefits to receive incentives. Fruit and vegetable (F&V) intake was assessed
through a food frequency questionnaire, a 24 hour recall, and carotenoid levels
through Resonance Raman light scattering spectroscopy at three time points over
the 8-week intervention period. These measurements were also collected at a follow
up data collection session, which was conducted six months after the intervention
period. Repeated Measures Multivariate Analysis of Variance was run to compare
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differences in means among the groups at various time periods. Utilization of
benefits data was collected from participants each week at the farmers’ market.
Pearson Correlation Coefficient was used to determine the correlation between the
F&V measurement tools and carotenoid levels and the correlation between the
utilization of benefits and F&V intake.
Results Of the 74 individuals who started the study, 56 participants completed both
baseline and endpoint data collection, and 28 individuals participated in the 6month follow up. No significant differences in means of F&V intake or carotenoid
levels were found between groups at any time period. Carotenoids were found to be
significantly correlated with self-reported F&V intake at most time points. The
correlation between the change in F&V intake and total incentives spent among the
completers (n=32) who received farmers’ market incentives was not significant
(P=0.51). However, individuals in the highest quartile (n=8) increased F&V intake
measured by the ASA24, by a mean of 0.84 servings per day and the lowest quartile
(n=7) decreased F&V intake by a mean of 0.79 servings per day.
Conclusion Farmers’ market incentive programs may be beneficial for low-income
individuals if barriers to spending federal nutrition assistance benefits are limited.
Future studies should be conducted using larger sample sizes and objective
measurement tools to determine if nutrition-related behaviors significantly change
after program participation.
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Introduction

Farmers’ market incentive programs were first implemented in 2008 in the
Northeast region of the United States and have since been established around the
country as a way to improve food security and encourage consumption of locally
grown fruit and vegetables (F&V) among federal nutrition assistance users (1–3).
Nonprofit organizations and local governments have funded the majority of the
matching incentive programs through grants and donations (4). The Fair Food
Networks’ Double Up Food Bucks, Wholesome Waves’ Double Value Coupon
Program, and New York City’s Health Bucks programs are among the largest
farmers’ market incentive programs in the country (1,5). However, as a result of the
2014 Farm Bill, the United States Department of Agriculture (USDA) has recently
offered over $31.5 million dollars through the Food Insecurity Nutrition Incentive
(FINI) grant, which has primarily been used to develop, implement, and evaluate
new and existing farmers’ market incentive programs (6). Although the incentive
allocation for each of these programs vary, most programs offer a dollar for dollar
incentive match based on the amount of federal nutrition assistance benefits an
individual spends at the market. Most programs will allow a match up to $10 to $20
of per week as a way to double the purchasing power for these individuals (1).
The rapid growth of farmers’ market incentive programs suggest that
stakeholders perceive this intervention strategy to be valuable to overcoming the
nutrition-related concerns influencing federal nutrition assistance users (1). The
evaluation of these incentive programs is necessary in effort to inform policy
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makers of the most effective ways to implement incentive programs and to
demonstrate program effectiveness through behavior change of program
participants (6).
Most studies to date investigating farmers’ market incentives have focused
on short-term nutrition-related behavior change among individuals after receiving
farmers’ market incentives (3,7–9). Minimal data has been published regarding the
feasibility of implementing a farmers’ market incentive program. Furthermore,
additional research needs to be conducted relating to the extent to which
participants utilize the benefits provided through these initiatives. The purpose of
this study was to investigate the feasibility of implementing and evaluating a
farmers’ market incentive program.

Methods

Farmers’ market incentives and nutrition education interventions for lowincome individuals were evaluated to determine program effectiveness. To be
eligible to participate in the study, individuals had to be 18 years of age or older and
receiving nutrition assistance benefits. To determine eligibility of program
participants, interested individuals were asked to complete a 21-item recruitment
survey. The recruitment survey included questions regarding federal assistance use,
demographics, anthropometrics, household size, and other general health questions.
The Institutional Review Board at Utah State University approved the protocols for
this study.
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Recruitment was conducted by calling (n=1,500) and sending postcards
(n=500) to SNAP participants living in one county in Utah. Of the SNAP participants
contacted, 202 individuals completed the recruitment survey and 131 were eligible
to participate in the study. Participants were recruited in two cohorts. Cohort 1 had
30 participants and cohort 2 had 44 participants. Participants were randomly
assigned to one of five groups including: control group (group 1), education only
group (group 2), non-matching incentives and education group (group 3), matching
incentives and education group (group 4), and non-matching incentives only group
(group 5). Random assignment was based on stratification by gender and household
size.
Participants attended a 20-minute orientation session prior to data
collection. Researchers explained the informed consent and answered questions
related to the study. After consenting to participate, each participant was assigned a
participant identification (ID) number to ensure confidentiality. Researchers aimed
to randomize at least 15 participants to each group. However, because 28
participants decided not to participate after randomization but before the beginning
of the study, group sizes were not equal. Group 1 started with 14 participants, Group
2 started with 15, Group 3 started with 15, Group 4 with 13, and Group 5 with 16.
The control group received weekly handouts on cooking and eating healthy
on a budget (Table 1). The handouts were from the USDA 10 Tips Nutrition
Education Series (10). Specific handouts were chosen because they did not include
information regarding F&Vs. Handouts were mailed to the control group each week
over the intervention period.
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Weekly nutrition classes were provided to participants in the education
only, non-matching incentives and education group, and the matching incentive and
education group. Participants were asked to attend nutrition education classes for
eight weeks. The education was based on the SNAP-Ed “Creates” curriculum, which
emphasizes a diet following the Dietary Guidelines for Americans and MyPlate (11).
Common barriers to eating fruits and vegetables such as access, cost, availability,
knowledge, skills, and dietary traditions were also addressed in the curriculum.
Education was provided by Nutrition Education Assistants (NEAs) who received
training through the National Nutrition Certification Program (NNCP) (12).
Education was provided in small groups to increase the social support for
participants. Participants were able to try a variety of F&V in various recipes after
observing a cooking demonstration. Participants were provided with recipes and
helpful tips to increase F&V in effort to increase self-efficacy.
Non-matching and matching incentives were accepted at one farmers’
market in Utah during the 8-week intervention period. The amount of incentives for
each participant was based on family size. Individuals and couples were eligible for
$10 worth of incentives each week and families received an additional $5 per child
up to $30 total. Participants in the matching incentive and education group (group
4) received $1 in farmers’ market incentives for every $1 they spent in SNAP (EBT)
benefits at the farmers’ market. Participants in the non-matching incentives and
education group (group 3) and non-matching incentives only group (group 5) were
not required to match any of their SNAP (EBT) benefits to receive incentives.
Participants were asked to record the total amount of incentives, SNAP (EBT)
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benefits, and cash they spent at the farmers’ market each week.

Table 3-1. Description of Each Intervention Group
Group
Intervention
Intervention Details
Group 1
Control
Mailed USDA’s 10 Tips Nutrition Education Series
each week. Handouts did not discuss fruit or
vegetables.
Group 2
Education only
Received weekly nutrition education focused on
addressing common barriers to F&V intake and
increasing self-efficacy related to F&V
consumption.
Group 3
Non-matching incentives Received weekly incentives to use at the farmers’
and education
market and were not required to match SNAP
benefits.

Group 4

Group 5

Matching incentives and
education

Non matching incentives
only

Received weekly nutrition education focused on
addressing common barriers to F&V intake and
increasing self-efficacy related to F&V
consumption.
Received $1 in farmers’ market incentives for
every $1 they spent in SNAP (EBT) benefits at the
farmers’ market each week.
Received weekly nutrition education focused on
addressing common barriers to F&V intake and
increasing self-efficacy related to F&V
consumption.
Received weekly incentives to use at the farmers’
market and were not required to match SNAP
benefits.

All participants were asked to participate in three data collection periods
including baseline (0 weeks), midpoint (4 weeks), and endpoint (8 weeks).
Participants who completed the endpoint data collection were invited to attend a 6month follow up data collection session. The data collection sessions were held at a
central location that was easily accessible by public and private transportation. Each
data collection session took approximately 60 minutes for each participant.
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Anthropometrics (height, weight, and waist circumference) were collected at
each data collection period. Weight and waist circumference were measured three
times for each participant at each data collection session to ensure accuracy.
Pregnant women were excluded from weight and waist-circumference
measurements. Resonance Raman light scattering spectroscopy (RRS) was used to
collect skin carotenoid levels of participants at all data collection periods. RRS has
the ability to measure carotenoid levels in skin by detecting vibrational energy of
molecules through the use of a resonate laser (13,14). This method has been found
to be a valid, reliable, noninvasive, and practical alternative to High Performance
Liquid Chromatography (HPLC), which was previously, deemed the most effective
and accurate carotenoid assessment available (15). Carotenoids were measured two
times at each data collection session for each participant to ensure accuracy. If the
two measurements were not similar, a third measurement was taken.
Participants were also asked to complete a variety of validated
questionnaires at each data collection session including a 24 hour recall through the
Automated Self-Administered 24 hour Recall (ASA24), the Eating at America’s Table
Study All Day Screener which is a food frequency questionnaire developed by the
National Cancer Institute, the USDA’s U.S. Household Food Security Survey Module
6-Item Short Form, and a series of questions about beliefs/behaviors regarding
F&Vs (16–19). Researchers were available to answer questions and assist with the
ASA24 during each data collection session. Participants were asked to complete at
least two more 24-hour recalls in the week after each data collection session
through the ASA24. Researchers conducted the 24-hour recalls over the phone with
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individuals who did not have access to the internet or for those who requested
assistance.
Participants were compensated differently depending on which group they
were randomly assigned to. Each participant received $10 for each data collection
session with a $10 bonus if they attended all three data collection sessions. The
control group received an additional $10 bonus for attendance at all three data
collection sessions for a total bonus of $20. The education only group also received
$5 for each week they attended the nutrition education class with a $10 bonus if
they attended all eight classes. Participants who attended the 6-month follow up
data collection session received an additional $20.

Analysis
Data were double entered in Excel for accuracy. One-way analysis of variance
(ANOVA) was conducted to compare demographic differences among the five
groups. Independent sample t-tests were used to compare demographic differences
among baseline participants and completers. Completers were considered
individuals who attended both baseline and endpoint data collection sessions.
Participants who were not considered completers were excluded from data analysis
related to changes in F&V intake and carotenoid levels. An average of the carotenoid
measurements was used to determine carotenoid level at each data collection
session (baseline, midpoint, endpoint, and follow up). Total vegetable intake and
total fruit intake provided by the ASA24 were combined to create total F&V intake
for each participant at each data collection session. Data from the FFQ was scored
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based on the scoring guidelines provided by the National Cancer Institute (20).
FFQ questions (n=9) that asked for the frequency of intake among several F&V
categories were expressed as daily averages by standardizing the midpoint of each
category into number of times per day (20). Each of the F&V portion size questions
(n=9) was assigned a cup equivalent based on MyPlate servings (20). Daily average
F&V servings were computed for each F&V by multiplying the times per day by the
cup equivalents (20). The sum of all the F&V categories was calculated which
provided the average F&V intake for each participant at each time point (20). All
FFQ questions were included in the calculation of the score except for the question
that asked for frequency of consuming mixtures that include vegetables, as specified
by the NCI scoring details (20).
Descriptive statistics such as mean, standard deviation, and 95% confidence
interval were analyzed for carotenoids and F&V intake from the ASA24 and FFQ at
each data collection session. Repeated Measures Multivariate Analysis of Variance
(MANOVA) was conducted to compare the mean differences in F&V intake and
carotenoids levels of the groups at each time period. Correlations analysis was
conducted using Pearson Correlation Coefficient to determine the linear
relationships between carotenoids and F&V intake from ASA24 and FFQ data.
Means were calculated for the amount of financial resources such as
incentives, SNAP (EBT), and cash that were spent per household member in the
incentive groups. Household size was calculated based on the number of adults and
children living in a household at the time of recruitment. Percentages of incentives
utilized were calculated. The percentage of participants who used at least 75% of
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incentives were calculated based on the number of baseline participants in each
group to determine drop out and compliance rates. Pearson Correlation Coefficient
was conducted to determine the linear relationship between total tokens spent and
the change in F&V intake from baseline to endpoint among completers. All data
analysis was conducted using SPSS 21.0 (SPSS version 21.0, SPSS Inc., Chicago, IL,
2012).

Results

Of the 74 individuals who participated in baseline data collection, fifty-six
participants attended at least the baseline and endpoint data collection periods and
28 participants also attended the follow up data collection period. The majority of
completers were white, non-Hispanic, married females (Table 2). The age of
participants ranged from 18-62 years old with the average age of 33 years old. The
average household had 2.5 children with ages ranging from newborns to 17 years of
age. Participants reported diversity in employment status with being a stay at home
mom and working part time being the most common jobs. The majority of
participants (n=51) reported an annual household income of less than $30,000. In
addition to receiving SNAP benefits, many participants (n=52) reported receiving
other types of assistance, most commonly WIC. Dropouts were significantly older
(M=42.4 years, SD 14.0) than completers (M=33.4 years, SD 9.72; p=0.018). No
other significant differences were found when comparing demographic
characteristics of participants who completed baseline only to the completers.
There was a significant difference in average household size among the five groups
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Table 3-2. Sociodemographic Characteristics of Baseline, Completers, and Follow up
Participants
Characteristics
Baseline (n=74) Completers(n=56) Follow up (n=28)
Gender
Women
86.5
85.7
82.1
Age
56.8
61.8
67.9
18-34 years
36.4
35.7
28.6
35-59 years
60 years or older
6.8
3.6
3.5
Race*
1.4
1.8
0
American Indian or Native American
Asian
2.7
0
0
Black/African American
1.3
1.8
0
Hawaiian Native or Pacific Islander
0
0
0
Hispanic/Latino
2.7
3.6
4.0
White
98.6
98.2
96.0
Employment
Full time
13.7
15.7
16.0
Part time
22.8
25.5
28.0
Day Laborer
1.5
2.0
0
Unemployed
15.1
11.7
8.0
Housewife or stay at home mom
36.3
33.3
32.0
Retired
1.5
2.0
4.0
Other
9.1
9.8
4.0
Income
$0-$14,999
45.6
46.4
40.0
$15,000-$24,999
36.0
37.5
48.0
$25,000-$34,999
10.6
10.8
4.0
$35,000-$44,999
4.0
3.6
8.0
$45,000 and up
4.0
1.8
0
Marital Status
Married or long term partner
66.2
67.9
72.0
Single
13.5
16.1
8.0
Widowed
1.4
0
0
Divorced or separated
18.9
16.1
20.0
Children in household
No children
30.7
26.8
35.7
1-2 children
37.3
44.6
39.3
3-4 children
26.6
26.8
25.0
5 or more children
5.4
1.8
0
Food Assistance*
SNAP or Food Stamps
83.6
87.3
78.6
WIC
30.1
30.9
50.0
Food Bank
9.6
5.5
3.6
Family Assistance
5.5
3.6
3.6
Other assistance
2.7
1.8
3.6
None
6.8
7.3
7.1
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*Participants could check all that apply therefore total percentage does not add up to
100%.

(P=0.004). Post hoc analysis using Tukey HDS indicated that there was not a
significant difference in mean household size among the three groups that received
farmers’ market incentives such as non-matching incentives and education group
(group 3) (M=3.5, SD=1.4), matching incentives and education group (group 4)
(M=4.3, SD 1.9), and the non-matching incentives only group (group 5) (M=3.6,
SD=1.7). However, the household size of these groups did vary which influenced the
total amount of incentives provided to participants in each group. There was also a
significant difference in the mean age of participants in each group (P=0.01). Post
hoc analysis using Tukey HSD indicated that mean age of the matching incentives
and education group (group 4) (M=43.9 years) was significantly different (P=0.007)
from the control group (group 1) (Mean=28.5 years) and the non-matching
incentives and education group (group 3) (M=31.8 years, P=0.048). No additional
significant differences in demographic characteristics were found between groups.
No significant differences in means of F&V intake or carotenoid levels were
found between groups at any time period. Minor changes in carotenoid levels and
F&V intake (through the ASA24 and FFQ) were found going various directions and
were not consistent within groups. Carotenoid levels slightly increased from
baseline to endpoint and endpoint to 6-month follow up for most groups.
Carotenoids were found to be significantly correlated to F&V ASA24 data at all data
collections points while the F&V FFQ data was only significantly correlated with
carotenoids at baseline (r=0.395, P=0.003) and midpoint (r=0.425, p=0.001) (Table
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4). The F&V ASA24 data and F&V FFQ data were found to be significantly
correlated at midpoint (r=0.583, P<0.001) and endpoint (r=0.530, P<0.001),
however, they were not significantly correlated at baseline (r=0.210, P=0.127).
Participants submitted data on the amount of financial resources spent at the
farmers’ market 95% of the time. Of the three groups receiving the farmers’ market
incentives, the non-matching incentives only group (group 5) spent the largest at
midpoint (r=0.583, P<0.001) and endpoint (r=0.530, P<0.001), however, they were
not significantly correlated at baseline (r=0.210, P=0.127).
Participants submitted data on the amount of financial resources spent at the
farmers’ market 95% of the time. Of the three groups receiving the farmers’ market
incentives, the non-matching incentives only group (group 5) spent the larges
percentage of their incentive benefits while the percentage of eligible benefits spent
in groups 3 and 4 were lower, yet comparable to one another (Table 5). The nonmatching incentives only group (group 5) spent the most incentives and SNAP
(EBT) benefits.
The non-matching incentives only group (group 5) spent the highest amount
of incentives per household member (M=$28.40, SD=5.0) and the matching
incentives and education group (group 4) spent the highest amount of SNAP (EBT)
per household member (M=$15.60, SD=12.8). The non-matching incentives and
education group spent a moderate amount of incentives per household member
(M=$21.50, SD=10.5), however they spent minimal SNAP (EBT) compared to the
other two groups (Figure 1).

Table 3-3. Descriptive Statistics of Fruit and Vegetable Intake and Carotenoids among Participants at Four Data Collection Periods

Group

F&V

Baseline
F&V Carotenoids

ASA24

FFQ

Mean
SD
95% CI Lower
95% CI Upper

2.82
1.10
2.07
3.55

2.75
1.40
1.75
3.75

Mean
SD
95% CI Lower
95% CI Upper

2.54
1.78
1.35
3.37

Mean
SD
95% CI Lower
95% CI Upper

Midpoint
F&V
F&V
ASA24

FFQ

28000
12943
19305
36696

2.98
2.09
1.57
4.39

2.37
1.67
1.18
3.55

2.19
1.44
1.22
3.15

21818
3601
19398
24238

2.48
1.77
1.28
3.67

3.07
1.70
2.07
4.11

2.85
1.74
1.80
3.90

24734
9216
19165
30304

Mean
SD
95% CI Lower
95% CI Upper

2.60
1.31
1.39
3.82

2.28
1.72
0.69
3.87

Mean
SD
95% CI Lower
95% CI Upper

3.34
1.89
2.31
4.40

2.01
1.71
1.06
3.12

Endpoint
Carotenoids F&V
F&V
ASA24

FFQ

29144
11937
21125
37164

3.38
2.98
1.38
5.39

2.11
1.55
1.07
3.16

1.91
1.05
1.20
2.62

22764
5215
19260
26268

2.22
0.70
1.75
2.70

3.35
1.69
2.32
4.37

2.69
1.67
1.68
3.71

26803
11656
19760
33847

31127
18580
13943
48311

4.29
2.32
1.37
5.37

2.79
1.16
1.72
3.86

27344
17637
17139
37548

3.58
1.95
2.39
4.75

2.44
2.10
1.17
3.71

Follow Up
Carotenoids F&V
F&V

Carotenoids

ASA24

FFQ

31235
12963
21855
40616

3.80
2.84
-3.25
10.85

1.31
0.34
0.46
2.16

41010
12951
8838
73183

2.11
1.16
1.33
2.90

24012
5131
24012
20564

1.71
0.99
0.14
3.28

1.24
1.04
-0.05
2.53

19729
6689
11423
28036

3.04
1.93
1.81
4.17

2.83
1.73
1.78
3.88

26807
10355
20549
33064

2.68
1.53
1.07
4.29

2.50
0.81
1.65
3.35

25518
10974
15369
35668

31906
18454
14839
48973

2.56
1.84
0.42
4.18

2.23
1.32
0.85
3.61

34205
21681
14153
54257

2.53
0.79
1.55
3.51

1.66
0.62
0.66
2.65

47048
11065
29441
64656

25674
16872
15932
35416

2.63
1.91
2.63
3.73

2.17
1.30
1.43
2.92

26134
15319
17289
34980

3.09
2.60
1.23
4.95

3.13
3.52
0.42
5.84

29658
21824
12882
46435

1

2

3

4

5
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F&V data was collected from the ASA24; F&V FFQ data was collected from the National Cancer Institute’s Food Frequency Questionnaire;
Carotenoids are measured by Raman intensity counts
Baseline, midpoint, and endpoint n=56; Group 1 n=11, Group 2 n=11, Group 3 n=13, Group 4 n=7, Group 5 n=14
Follow up n=28; Group 1 n=3, Group 2 n=5, Group 3 n=7, Group 4 n=4, Group 5 n=9
No significant mean differences were found among F&V intake or carotenoid levels with Repeated Measures MANOVA

Table 3-4. Correlations of Carotenoid and Fruit and Vegetable Intake Among Completers (n=56)
Variable

1

2

3

4

5

6

7

8

1. BL Carotenoid

--

2. MP Carotenoid

.915*

--

3. EP Carotenoid

.905*

.944*

--

4. BL F&V ASA24

.290*

.249

.259

--

5. MP F&V ASA24

.303*

.325*

.316*

.521*

--

6. EP F&V ASA24

.316*

.294*

.361*

.477*

.517*

--

7. BL F&V FFQ

.395*

.481*

.406*

.210

.332*

.357*

--

8. MP F&V FFQ

.383*

.425*

.396*

.274*

.583*

.512*

.661*

--

9. EP F&V FFQ

.217

.233

.239

.305*

.557*

.530*

.524

.619*

9

--

Correlation analysis conducted using Pearson Correlation Coefficient
* Correlation is significant at the level of 0.05 level (2-tailed)
BL stands for Baseline; MP stands for Midpoint; EP stands for Endpoint
F&V is data collected from the ASA24; F&V FFQ is data collected from the National Cancer Institute’s Food Frequency Questionnaire
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Table 3-5. Total Amount of Financial Resources Spent by Group
Spent at Market
Group 3
Group 4
Group 5
(n=13)
(n=7)
(n=14)
Total Incentives Eligible
$1840
$1080
$1960
Incentives
$1093
$631
$1464.50
SNAP-EBT
$105
$530
$376.00
Cash
$98.75
$12.25
$63.00
Total Financial Resources Spent $1296.75
$1173.25
$1903.50
Weekly incentives were provided to each participant for the 8-week intervention period.
Weekly incentive allotment was based on participant household size.
Table shows the total amount of financial resources spent by all participants in each group
during the intervention period.
The amount of incentives, SNAP-EBT, and cash spent by participants was collected weekly
from each participant.

As a result of the similarity in intervention designs among the three nonmatching and matching intervention groups, drop out rates and utilization of
benefits was compared (Table 3-6). The two non-matching incentive groups (group
3 and group 5) had lower dropout rates compared to the matching incentive and
education group (group 4). Furthermore, the non-matching incentive only group
(group 5) had the highest percentage (79%) of participants who used at least 75%
of the incentives they were eligible for.
Lastly, a weak relationship was found between the utilization of incentives at the
farmers’ market and the change in F&V intake using ASA24 data (Figure 2). The
correlation between the change in F&V intake and total incentives spent among the
completers (n=32) who received farmers’ market incentives was not significant
(P=0.51). However, individuals in the top quartile (n=8) increased F&V intake
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measured by the ASA24, by a mean of 0.84 servings per day and the lowest
quartile (n=7) decreased F&V intake by a mean of 0.79 servings per day.

Figure 3-1. Average Amount of Financial Resources Spent per Household Member
by Group

Group 5

$28.40

$5.00$1.40
Incentives per household
member

Group 4

$19.40

$15.60

$0.40

SNAP-EBT per household
member
Cash per household member

Group 3

$21.50

$0

$10

$1.70 $2.10

$20

$30

$40

Group 3: Non-matching incentives and education; Group 4: Matching incentives and
education; Group 5: Non-matching incentives only.
Weekly incentive allotment was based on participant household size.
Household size was calculated based on the total number of adults and children under
the age of 18 living in the household at the time of recruitment.
Weekly incentives were provided to each participant for the 8-week intervention period.

Table 3-6. Utilization of Benefits in Non-Matching and Matching Incentive Groups

Drop outs
Participants who used ≥ 75%
of incentives they were eligible
for

Group 3
2/15 (13%)
7/15(47%)

Group 4
6/13 (46%)
2/13 (15%)

Group 5
2/ 16 (13%)
11/14 (79%)

Drop outs were participants who quit the study before endpoint.
Percentages are based on the number of participants in each group at baseline.
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Figure 3-2. Relationship Between Total Incentives Spent at the Farmers’ Market and
Fruit and Vegetable Intake

Change in F&V intake was calculated using data from ASA24
No significant correlation between change in F&V intake and total incentives spent (P=0.51)

Discussion

Results of this study show that although there were no significant differences
in means at any time period, there was a slight increase in carotenoid levels among
most intervention groups from baseline to endpoint and endpoint to 6-month follow
up. This study is consistent with previous studies that have found moderate
correlations between carotenoids with 24-hour recalls and FFQ (15,21–24). For
example, a comparable correlation was found between serum carotenoid levels and
F&V intake from a FFQ (r=0.35) and a 24-hour recall (r=0. 37) in a previous study
(24). RRS may be a useful alternative to 24 hour recalls or FFQ as a way to estimate
changes in F&V intake as it is an objective and less time consuming method.
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This pilot study suggests there would be greater participation in farmers’
market incentive programs and an increase in the amount of incentives utilized if
participants were not required to match SNAP (EBT) benefits to receive the
incentives. Of the three groups that received farmers’ market incentives, the nonmatching incentives only group (group 5) spent the largest percentage of their
incentive benefits over the 8-week intervention period. SNAP participants
consistently report the challenge of making SNAP benefits last throughout the entire
month which limits their ability to match SNAP benefits to receive the incentives
offered through matching incentive programs (25, 26). Interviews among farmers’
market incentive program participants from group 4 (n=7) from the current study
indicate it was difficult for participants to save enough SNAP benefits on their EBT
card to use at the market in the last couple weeks of the month which often times
reduced the amount of matched incentives they could receive during that time
period (26).
However, individuals who received non-matching incentives spent very
minimal SNAP (EBT) benefits at the market. Matching programs are fundamental for
increasing federal nutrition assistance revenue at farmers’ markets. One study
found that federal nutrition assistance revenue nearly doubled after implementation
of a matching farmers’ market incentive program at a rural farmers’ market in South
Carolina (27). Furthermore, current funding for farmers’ market incentive
programs specifically supports the implementation of matching-based programs as
a way to get federal nutrition assistance users to spend their benefits at farmers’
markets on F&V that they mat not have been able to afford otherwise (6,28). Future
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studies should further study the combination of matching-based farmers’
market incentives and nutrition education to determine if the combination of the
two interventions provides participants with the knowledge and resources to
ensure federal nutrition assistance benefits last throughout the month and allow for
optimal use of incentives.
With the liberal amount of farmers’ market incentives that were provided
and utilized by participants in this study, the authors expected to see a larger
increase in carotenoid levels among individuals receiving incentives after the 8week intervention. It is possible that although individuals purchased F&V at the
market, they did not consume the produce until after endpoint data collection.
During interviews conducted with study participants, a majority of participants
reported preserving the F&V purchased at the market through freezing, canning,
and storing as they discussed in one of the nutrition education classes (26). This
may have influenced F&V consumption during the study period among the groups
receiving incentives and education. Since carotenoid levels slightly increased for
two of the intervention groups at follow up, it is possible that preserved F&V were
still being consumed at that time. Future studies should collect data on how F&V
purchased with incentives are being utilized during the intervention period.
There are limitations of this study that should be addressed. During the
explanation of the informed consent, individuals in this study were notified the
carotenoid scan primarily detected F&V intake. This may have influenced the
behaviors of the control group, which were found to have a slight mean increase in
carotenoid levels and self-reported F&V intake through the ASA24 over the
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intervention period. Also, the FFQ used in this study was specific to F&V
consumption and did not ask questions related to any other food groups. The
control group may have recognized the emphasis placed on F&V intake and
increased intake as a result of the Hawthorne Effect (29).
One limitation of this study was that 5% of data related to the utilization of
benefits was missing. This was demonstrated by the fact that the matching
incentives and education group only reported using $530 of SNAP (EBT) benefits
yet $631 of incentives. Since this group received matching incentives, the amount of
SNAP (EBT) dollars spent should have been equal to or more than the amount of
incentives spent. It is possible that the missing data influenced the study results.
Future studies should monitor the amount of incentives, SNAP (EBT) benefits, and
cash that were spent at the farmers’ market each week through recording sales
transactions instead of relying on self-reported data from participants.
The small sample size used in this study limited the ability to compare for
significant differences in means of carotenoid levels and F&V intake among program
participants at the different time periods using MANOVA. It was difficult for
researchers to recruit SNAP participants for this study even with the compensation
and incentives offered to participants. In addition, the dropout rate in this study was
high especially among the matching incentives and education group (group 4).
Researchers in future studies should find opportunities to recruit SNAP participants
in person as opposed to relying on less personalized communication methods such
as post cards and phone calls. Direct contact with SNAP participants may increase
participation rates and allow for the use of stronger statistical designs. Furthermore,
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future studies should consider providing additional compensation for
individuals receiving matching incentives to improve study participation.
This was a pilot study with a small sample size that was not designed with a
power analysis. Future studies should be conducted with larger sample sizes among
each group and powered to determine effect changes. Since most funding
opportunities support the implementation of matching-based incentive programs, a
completely randomized design should be conducted in future studies to compare
F&V intake and carotenoid levels among participants receiving matching incentives,
matching incentives and nutrition education, and a control group. A larger sample
size and the use of a completely randomized design would allow for protection
against confounding variables and create a basis for inference.
The current study supports the need for future research related to the
feasibility of implementing and evaluating farmers’ market incentive programs. This
study demonstrates that participants of matching-based incentive programs may
require nutrition education to improve management of food dollars to optimize the
use of matched incentives each month. This study can be used a guide for the
development of future studies related to farmers’ market incentives that are
powered to determine significant changes in nutrition-related behaviors.
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CHAPTER 4
UNDERSTANDING THE EXPERIENCES OF LOW-INCOME INDIVIDUALS RECEIVING
FARMERS’ MARKET INCENTIVES IN THE UNITED STATES: A QUALITATIVE
STUDY
Abstract

Objective To explore the experiences of Supplemental Nutrition Assistance
Program participants at farmers’ markets after receiving farmers’ market incentives
and nutrition education.
Design Qualitative semi-structured interviews based on inductive content analysis
were conducted. Participants were asked about their experiences with shopping at
farmers’ markets, barriers to fruit and vegetable intake, and dietary intake after
program participation. Interviews were recorded and transcribed. Transcriptions
were coded and themes were developed.
Setting A rural farmers’ market and community in Utah, USA
Subjects In October 2014 a convenience sample of Supplemental Nutrition
Assistance Program participants (n=14) completed a 45-60 minute semi structured
interview after receiving an 8-week intervention of weekly farmers’ market
incentives and nutrition education.
Results Results confirm the importance of a farmers’ market incentive program in
reducing barriers associated with shopping at farmers’ markets such as cost and
accessibility among program participants. Incentives provided participants with
greater spending flexibility, allowing parents to provide children with fruit and
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vegetables that previously did not fit into the food budget. Participants reported
an increased intake of fruit and vegetables as a result of receiving weekly incentives.
However, the limited hours and days of operation were factors that reduced the use
of farmers’ markets among participants, even when incentives were provided.
Conclusions Farmers’ market incentives are one intervention strategy to increase
fruit and vegetable consumption among low-income families by helping individuals
overcome barriers associated with shopping at farmers’ markets.
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Introduction

Farmers’ markets have been promoted among low-income populations in the
United States (U.S.) as a way to decrease perceived barriers associated with poor
intake of fruit and vegetables (F&V) (1–3). Low-income rural communities have found
farmers’ markets to be especially valuable for improving access to F&V in areas
where limited F&V are commercially sold (4). Many U.S. farmers’ markets are now
accepting federal nutrition assistance benefits provided through programs such as
the Supplemental Nutrition Assistance Program (SNAP) and the Special
Supplemental Nutrition Program for Women, Infants, and Children (WIC) as a way
to increase F&V consumption among individuals receiving federal nutrition
assistance (5). However, shopping at farmers’ markets is not always convenient for
low-income individuals. The most common barriers to purchasing produce at
farmers’ markets for low-income individuals includes markets not accepting federal
nutrition assistance benefits, inconvenient location, lack of transportation, limited
hours of operation, food safety concerns, and lack of knowledge/awareness of
farmers’ markets in the area (1,6–10). As a result, only a small proportion of federal
nutrition assistance benefits are redeemed annually at farmers’ markets (4). For
example, in 2012, only $7.5 million in SNAP benefits were redeemed at farmers’
markets, a meager 0.01% of SNAP benefits redeemed that year (4).
Farmers’ market incentive programs have been recently established to help
overcome barriers associated with F&V intake and to encourage the use of federal
nutrition assistance benefits at farmers’ markets. These programs provide an
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opportunity for low-income individuals to increase F&V consumption by
reducing the cost of produce, which is commonly indicated as the greatest barrier to
greater F&V intake (11,12). The WIC Farmers’ Market Nutrition Program and the
Senior Farmers’ Market Nutrition Program are two federally funded farmers’
market incentive programs that provide annual incentives of up to $30 and $50
respectively for eligible individuals (13). Numerous other privately funded farmers’
market incentive programs have also been established around the U.S. (4). Many
incentive programs offer a dollar-for-dollar match on SNAP benefits redeemed at
farmers’ markets, allowing participants to double their food dollars to use towards
the purchase of F&V (14). Farmers’ market incentives are considered a promising
policy-related intervention to increase F&V intake among low-income individuals
(15).

Most importantly, incentive programs provide low-income individuals with

greater purchasing power and the freedom to select F&V they may not be able to
afford otherwise (16). Previous studies have found participation in farmers’ market
incentive programs to be associated with increased intakes of F&V and improve
food security status (14, 17–21). Herman (17) found that F&V consumption increased by
1.4 servings per 1,000 calories among individuals receiving farmers’ market
incentives through WIC. Minimal qualitative data has been collected from farmers’
market incentive participants to determine their experiences with participation in a
farmers’ market incentive program. The objective of this study was to explore the
farmers’ market shopping experiences of SNAP participants after receiving farmers’
market incentives and nutrition education.
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Methods

Participant Recruitment
A convenience sample of participants who had received farmers’ market
incentives and nutrition education through the Supplemental Nutrition Assistance
Program-Education (SNAP-Ed) were recruited for this study. To be eligible to
participate, individuals had to be 18 years of age or older and receiving SNAP
benefits. Twenty-eight participants received this intervention and 21 participants
who completed endpoint data collection were asked during a face-to-face
interaction with a researcher if they were interested in being interviewed regarding
their experiences. Out of the 17 participants who signed up to be interviewed, three
participants dropped out as a result of not showing up for scheduled interviews and
inability to reschedule. Participants reviewed and signed the informed consent form
prior to the interview. Each participant received $20 compensation for their time.

Intervention
Prior to the interviews, participants received an 8-week intervention that
included weekly farmers’ market incentives and weekly SNAP-Ed nutrition
education. Participants received either regular incentives or matched incentives.
Regular incentives did not require participants to spend their own food dollars at
the farmers’ market. Participants who received matched incentives received $1 in
farmers’ market incentives for every $1 they spent in SNAP benefits at the farmers’
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market. The amount of regular and matched incentive for each participant was
based on family size. Individuals and couples received $10 worth of incentives each
week and families received an additional $5 per child up to $30 weekly total. Both
types of incentives could be used to purchase SNAP approved items such as fruit,
vegetables, meat, dairy, bread, herbs, and honey at one farmers’ market in rural
Utah. Participants received the incentives in the form of plastic tokens at the
farmers’ market each week. The market was open each week on Saturday from 9am1pm.
Weekly nutrition education was based on the SNAP-Ed “Creates Curriculum”,
which emphasizes the Dietary Guidelines for Americans and MyPlate. The Creates
Curriculum was modified to emphasize overcoming common barriers associated
with F&V consumption. Common barriers such as access, cost, availability,
knowledge, skills, and cultural preferences were each individually addressed within
a lesson of the curriculum. Nutrition Education Assistants provided the group
education and cooking demonstrations. All Nutrition Education Assistants were
trained through the National Nutrition Certification Program prior to teaching
classes (22). Each weekly nutrition education lesson lasted 60 minutes. Education
was provided in small groups ranging from three to eight people to increase the
social support of peers. Participants were exposed to a variety of F&V through the
weekly cooking demonstrations and recipe tasting. Participants were provided with
recipes and helpful tips to increase self-efficacy for consuming more F&V.
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Data Collection
Qualitative semi-structured individual interviews were conducted with 14
participants of the previously described intervention to gather detailed information
about the participants’ experiences with shopping at farmers’ markets and using
incentives, barriers to fruit and vegetable intake, and dietary intake before and after
program participation. In-person interviews were conducted in a university clinic
that was easy for participants to get to through free public transit and had free
parking available. Interviews lasted from 45-60 minutes. Each interview was audio
recorded, transcribed verbatim, and reviewed for accuracy.
One researcher (MSR) conducted all interviews for consistency. The
interviewer, an adjunct faculty at Utah State University at the time of the study, is a
Registered Dietitian with a Masters’ of Public Health. She has experience with
interviewing low-income individuals, transcribing audio recordings, and coding
qualitative data. The interviewer dressed casually to help participants feel more
comfortable. No other researchers were present during the interview, however, a
few participants brought a family member with them. The interviewer established a
rapport with participants prior to the interviews during the three data collection
sessions for the 8-week intervention. Participants were informed of the researcher’s
interest in investigating the behaviors and experiences of farmers’ market incentive
participants. The interviewer informed participants that the data from the
interviews would be used as part of her dissertation for completion of a PhD. The
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interviewer took notes throughout interviews based on thoughts and reactions
towards the participant comments.
Participants were informed the interviews were about their personal
experiences with the previously explained study. Open-ended interview questions
were developed based on the research questions, a practice interview, and gaps in
the literature. Follow-up questions were added to successive interviews based on
previous interviews to generate in-depth responses. The interview script included
questions about self perceived barriers to F&V intake, experiences with using the
farmers’ market incentives, experiences with nutrition education, perceived
nutrition related behavior changes, and future SNAP use at the farmers’ market. The
interview guide also included probes for each question such as “can you say more
about that?” to get participants to answer questions in greater detail. The
interviewer tested the interview questions and probes with a low-income individual
prior to the recorded interviews to ensure questions were appropriate and sensitive
for the target audience. The interviewer prompted more in-depth information from
participants as a result of answers to previous questions. It is believed that
saturation was reached at 14 interviews, however, researchers were limited by the
number of participants willing to be interviewed. Interviews were transcribed in
Microsoft Word and codes were developed in Excel.
Basic demographic information was collected from all participants prior to
interviews. Participants completed a six-item survey following the intervention
period. Questions included the use of farmers’ market, foods purchased at farmers’
markets, barriers to using farmers’ markets, and likelihood of shopping at farmers’
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markets in the future.

Qualitative Data Analysis
Researchers used inductive content analysis, a research method used to
interpret data to gain a new understanding or greater knowledge of the topic area
(23).

Two researchers conducted independent coding. Codes were generated from

quotes derived from line-by-line review of the transcriptions. The researchers
compared codes and memos as transcriptions were being reviewed. All
disagreements in codes were discussed until researchers were in agreement.
Categories were developed based on the emergent codes.
After categories were created in the initial coding phase, each category was
defined and inclusion and exclusion criteria were developed and entered into a
codebook. Using the codebook, a third researcher went back through the
transcriptions and re-coded data into defined categories. The initial two researchers
developed themes based on the defined categories. The COREQ 32-item checklist
was used for reporting qualitative data in this study (24) .
Confidentiality and anonymity of participants was maintained by using
identification numbers (ID). In this paper, quotes are identified by ID number only,
to maintain the confidentiality of the small number of male participants. Recordings
were kept on a locked computer in an office only accessible to study personnel.
Study personnel upheld ethical standards by only accessing recordings and
transcriptions for study use. This study was approved by the Institutional Review
Board at Utah State University.
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Results

A total of 14 interviews were conducted in October 2014. Table 1 includes
the demographic characteristics of study participants. The majority of participants
were female (n=10) with an average age of 37 years old. All participants were white
low-income individuals from Northern Utah. Results of the 6-item survey indicate
that seventy-one percent of participants (n=10) reported that receiving farmers’
market incentives made them more likely to shop at the local farmers’ market. Fifty
percent of participants (n=7) reported that personal illness or family conflict
prevented them from shopping at the farmers’ market at some point during the
study. All participants reported going to the farmers’ market and purchasing either
fruits or vegetables while they were receiving farmers’ market incentives. Other
foods commonly purchased with SNAP and incentive benefits included breads,
herbs, and honey. Eighty-six percent of participants (n=12) reported they intend to
continue shopping at the farmers’ market in the future.
Table 2 includes the interview questions used to answer three research
questions related to the use of farmers’ markets, farmers’ market incentives, and
barriers overcome by receiving incentives. Themes developed through coding and
analyzing data are identified for each research question. Themes are discussed in
detail below.
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Use of Farmers’ Markets
Several factors influenced the use of farmers’ markets as a shopping
destination prior to participating in the farmers’ market incentive program. Lack of
knowledge that SNAP benefits could be used at the farmers’ market was a common
theme that influenced most of the participants. Numerous participants mentioned
they were unaware SNAP benefits could be used at select farmers’ markets. Many of
them also indicated they are more likely to shop at farmers’ markets in the future

Table 4-1 Demographic Characteristics of Interview Participants (n=14)
Characteristics

% of
Total

Gender
Women

71%

Age
18-39 years
40-59 years
60 years or older

71%
22%
7%

Children under the age of 18 in household
No children
1-2 children
3-4 children

14%
43%
43%

Annual Household Income
< $10,000
$10,000 to $19,999
$20,000 to $29,999
$30,000 to $39,999
$40,000 to $49,999
Employment Status
Full Time
Part Time
Unemployed
Housewife/Stay At Home Mom
Other

14%
43%
36%
0%
7%

21%
21%
15%
36%
7%
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now that they are aware of SNAP acceptance. This was described in statements such
as “First of all I didn't know that I could [use SNAP benefits at farmers’ markets].”
(ID45). Even the few participants who had shopped at the farmers’ market prior to
the study also did not realize SNAP benefits could be used as a form of payment. “We
have always just gone to the farmer's market and paid cash. I didn't even know that
we could [use SNAP benefits at the market].” (ID47). A few participants
recommended better advertisement of SNAP acceptance at farmers’ markets. For
example, one participant suggested the following, “I get mail sometimes about my
benefits from the state so if they were to just send a letter like once or twice a
year...to say how to use your EBT card at the farmers’ market.” (ID11).
Participants mentioned how shopping at the farmers’ market can be
inconvenient. The limited days and hours of operation made it difficult to attend for
many participants as a result of conflicting work and family schedules. A few
participants reported they were unable to attend the farmers’ market at times as a
result of family obligations. One participant mentioned, “There were a couple of
times when the kids were sick and so I couldn't go to the farmers’ market.” (ID50).
Sleep schedule as a result of shift work also influenced farmers’ market use for one
participant. For example, “We missed some of the [farmers’ markets] because our
sleeping schedule doesn’t work the best with it.” (ID53). A few participants
recommended keeping the market open later in the day or increasing the frequency
of the market during the week. For example, “Maybe if the farmers’ market was
open more days or longer hours.” (ID35). A couple people mentioned that the
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farmers’ market is not a one-stop-shop shop, making it less convenient to shop
at compared to the supermarket, which has everything on the grocery list. For
example, “[F&V] are so easily accessible at the grocery store where I also have to get
other things that it's just easier to use SNAP benefits at the grocery store instead of
making an extra trip to the farmers’ market just for the few items.” (ID46).
Participants discussed how the incentives motivated them to overcome
barriers to shopping at the farmers’ market. A few participants mentioned they
overcame their worries of shopping at the farmers’ market and talking with local
farmers. For example, “having the incentives made it easier to, more freeing to talk
to the vendors and discuss the different varieties of things that they had available.”
(ID50). One participant mentioned how the incentives helped her overcome
misconceptions about the farmers’ market and fear of doing something new that
prevented her from shopping at the market. She reported previously thinking that
farmers’ market produce “is all just organic and it's super expensive and so I
thought well I'm not even going to go…..Then I thought well I’m just going to go and
check this out and see how it works and got hooked.”(ID35). Another participant
mentioned overcoming the barrier of shopping at the farmers’ market with young
children as a result of the incentives. Several people declared they would continue
to shop at farmers’ markets if an incentive program was available in the long-term.
Although there is an assumption that SNAP participants may not utilize farmers’
markets as a result of a perceived stigma associated with using SNAP benefits, none
of the individuals in this study mentioned this as a barrier of shopping at this
specific farmers’ market.
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Table 4-2 Themes Resulting from Research and Interview Questions Related to
Farmers’ Market Incentive Use in SNAP Participants
Research Question
1. What influences the use
of farmers’ markets?

2. What were the benefits
of using farmers’ market
incentives?

Interview Questions
What would make it easier for you to
use SNAP benefits at the farmers’
market?
Tell me about your experiences using
farmers’ market incentives.
How does your diet now compare to
your diet before the study?
Tell me about your experiences using
farmers’ market incentives.

3. What barriers to
purchasing F&V were
overcome as a result of
the farmers’ market
incentives?

Before you started the study, what
were the reasons why you didn’t eat
more F&V?
Did participation in the study change
any of those reasons?

Theme
Awareness
Convenience

F&V Exposure for
Children
Improved F&V Intake
Local Connections
Budgeting
Cost
Availability

Benefits of Farmers’ Market Incentives
One of the greatest benefits of the farmers’ market incentives among
participants with children was the ability to expose their children to a variety of
F&V. Participants reported the incentives allowed them to “treat” their children with
F&V they wouldn’t normally be able to purchase due to a typically limited food
budget. Participants with young children consistently indicated how thankful they
were to be able to say yes when their children asked for F&V at the market. For
example “They loved it. You know, and my son would be like, ‘lets get this!’ and ‘lets
get this!’ and half the time I would say yes because we'd have the extra money.”
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(ID52). Participants reported that they were able to splurge of F&Vs for their
children because the incentives provided them with greater spending flexibility by
providing financial resources that weren’t already allotted to other foods. For
example, one participant told us about her daughter requesting peaches, “instead of
having to tell her, ‘No we can't afford it’ or, ‘No we have to buy things that we're
going to have for lunch’ or whatever, I could give her a peach for a treat.” (ID50)
Participants with children also described how much children enjoyed being
able to assist with selecting produce at the farmers’ market. Most participants with
children were excited to have their children involved in the process of selecting,
purchasing, and carrying F&V. One person stated “And they really enjoyed helping
to pick out the corn. We'd count the corn that goes in the basket or whatever, and
they loved helping to carry things.” (ID50). Another mom said “And so we got to let
them pick out different [fruit and vegetables] that they wanted, and we had them
use the tokens and pay for it too.” (ID99). Parents felt like including children in the
process of shopping and purchasing produce increased their ownership of the
selected foods. It also gave children the opportunity to select the F&V they wanted
to eat instead of being told what was being purchased by their parents. One mom
even felt like it made her children more aware of the food they were consuming. For
example, “I think it made them a little more aware of what they're eating and it
wasn't just what mom wants them to eat. It's something that they wanted as well.”
(ID99). In contrast with the major theme, one participant felt like having her
children with her at the farmers’ market made the shopping experience more
challenging, however, she was willing to do it because of the incentives.
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Another benefit to farmers’ market incentives was the improved F&V
intake among participants. Participants reported trying new F&V from what was
purchased at the market as a result of having more money to use towards produce.
Participants felt like they had greater spending flexibility, which allowed them to
purchase new F&V to try without worrying about their food budget. For example,
“Yeah the incentives made it even more fun to experiment with different things at
the farmers’ market. I could splurge and experiment on a particular fruit or
vegetable.” (ID50). Other participants mentioned trying new F&Vs such as celeriac,
Hawaiian apples, lemon cucumbers, yellow watermelon, sand cherries, and yellow
doll melon for the first time as a result of having the incentives available.
Most participants reported replacing calorie dense foods with F&V while
they were receiving farmers’ market incentives. For example, “Instead of pasta I was
eating spaghetti squash with marinara sauce on top.” (ID46). Another participant
said “We eat a little less meat at dinner and have 3 different kinds of vegetables.”
(ID39). A couple of participants mentioned they are adding more F&V into their
diets without replacing other foods. One participant mentioned she sneaks
vegetables into her families diet. “I have been sneaking stuff in. Like my six year old,
I'll put kale or stuff in to our smoothies in the morning.” (ID42).
Lastly, participants emphasized the value of building connections with
farmers, their community, and purchasing locally grown foods. Participants
appreciated the high quality of local produce compared to produce sold at grocery
stores. Many participants discussed the difference in taste, aroma, and appearance
of locally grown produce. One participant said “But [F&V] quality at the grocery
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store is significantly less than what you can get at the farmer's market…So when
you get them at the store they're nowhere near as good.” (ID53). Participants
appreciated being able to support local farmers and enjoyed developing
relationships with famers. Another participant said, “You know I enjoy getting the
produce [at the farmers’ market] because I always feel like it's more fresh than the
grocery stores. Plus I like supporting the community.” (ID52). Community
involvement and support was important for many participants. A few participants
indicated they valued being able to disperse their incentives to various farmers to
‘share the wealth’. One participant said “But we would disperse [incentives]
throughout different farmers, so it wasn't just one farmer.” (ID99). A minor theme
was participant involvement with farmers outside of purchasing produce at the
market. Two participants got involved in the community by volunteering for
farmers after getting to know them during their experiences at the farmers’ market.

Barriers Overcome By Receiving Incentives
It was difficult for participants who received matching incentives, a dollarfor-dollar match of incentives and SNAP benefits, to budget SNAP benefits to allow
them to be matched each week at the farmers’ market. Participants talked about
how SNAP benefits don't usually last the entire month, making it challenging to
leave SNAP benefits on the Electronic Benefit Transfer (EBT), the electronic form of
SNAP payment, to match for incentives that are provided later in the month. Most
participants found ways to budget their SNAP benefits to get their maximum
incentive allotment each week. One woman said “It was kind of a juggling for me to
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try and make [SNAP benefits] last to that third and fourth week, to make sure I
had $30 on [my EBT].” (ID12). Another woman said “I had an experience where had
to wait a week with 20 dollars [on my EBT] just waiting for that Saturday so that I
could [match SNAP benefits to get incentives]. (ID39). Another woman talked about
pretending that she was out of benefits so make sure she had SNAP benefits to
match for incentives.
Cost was the most commonly cited barrier to F&V consumption among
participants of this study prior to receiving farmers’ market incentives. However,
most participants reported the incentives helped them overcome the barrier of cost
and allowed them greater spending flexibility. For example, “I was able to get more
vegetables than I normally would.” (ID39). Some participants discussed how the
incentives decreased worry over the cost of food in general. For example, “[The
incentives] was just a really great blessing for us. To have that and not feel like we
were on such as tight budget every little second of picking and choosing all the
time.” (ID12) Another participant alluded that the incentives prevented her family
from being hungry during the study period. She mentioned “we are struggling right
now and that was definitely a help every week. That was sometimes what got us
through our meals for the week.” (ID42).
Participants also indicated that availability was a barrier to F&V intake prior
to the study. Most participants reported the incentives made F&V more available to
consume on a regular basis. Participants consistently reported they had more F&V
in the home and therefore noticed they consumed more for meals and snacks. For
example, “Because I had more fruits and vegetables on hand, then we ate more of
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them.” (ID50). Another participant said, “I'm trying to keep [fruits and
vegetables] more available at home, and things to eat it with.” (ID99). Several
participants talked about preserving F&V to make them more available to consume
later in the year after the farmers’ market season ended. For example, “I bought
extra veggies, cut them up and froze them.” (ID39). Another participant said, “I was
able to use a few fruits and vegetables to can, and that was kind of nice because then
I could store up my supply for winter.” (ID99). Many participants talked about
buying F&V in bulk at the farmers’ market to preserve through freezing and canning.
A few participants reported freezing F&V to use in smoothies.

Discussion

Farmers’ market incentives are an intervention strategy used to increase
F&V consumption among low-income families by helping individuals overcome
barriers associated with shopping at farmers’ markets. Prior to this study, minimal
qualitative data had been collected regarding the experiences individuals have when
they shop at farmers’ markets and use farmers’ market incentives. Awareness and
lack of convenience were the most commonly discussed reasons for not using
farmers’ markets before receiving farmers’ market incentives. Participants were not
aware SNAP benefits could be redeemed at farmers market, which is consistent with
previous studies (25,26). This noteworthy barrier is likely associated with the limited
use of farmers’ markets among low-income shoppers with SNAP benefits. Going
forward, farmers’ markets should ensure advertising and marketing efforts of SNAP
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acceptance are distributed in areas where low-income individuals congregate to
increase awareness and improve SNAP sales at farmers’ markets. Further research
should be done to determine the best ways to reach this target population through
marketing and advertising efforts. SNAP programs should consider sending out
information prior to the farmers’ market season about the names and locations of
farmers’ markets that accept SNAP benefits in the area. This should also be
considered for farmers’ markets with incentive programs to increase program
awareness in the community. Limited hours and days of operation were key
barriers to using farmers’ market among most participants. Previous studies have
also identified these as common barriers among SNAP participants in urban and
rural areas (25,26) . Furthermore, farmers’ markets are not a one-stop-shop, which
influences the use of farmers’ markets as a shopping destination even when
incentives are provided (26). Providing farmers’ markets in the parking lots of
grocery stores has been proposed as a way to make shopping at farmers’ markets
more convenient for low-income individuals (26,27).
The ability to ‘treat’ children to requested F&V’s and to allow them to be a
part of the selecting and purchasing process was of high value for participating
parents and exciting for the children. This is conflicting with studies investigating
shopping behaviors among parents and children at grocery stores. An observational
study found that when parents bring children grocery shopping at grocery stores,
children only ask for F&V 23% of the time, with other requests primarily for sweets
and snacks (28). A qualitative study also found that children influence purchasing
patterns of parents typically by increasing sweet and other snack food purchases
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(29).

Furthermore, parents report shopping with children at the grocery store is

stressful because they end up purchasing unplanned items, which increases their
grocery bill (29). Shopping with children at farmers’ market may be an avenue to
increase interest in nutrient dense foods such as F&V among children. Farmers’
market incentives may be an effective strategy for getting parents extra food dollars
to allow for purchases of F&V as requested by children.
Because farmers’ market incentive programs are costly to implement,
behavior change among program participants is vital to continued program
implementation. Participants in this study reported that receiving farmers’ market
incentives increased their F&V intake and the variety of F&V purchased. This is
consistent with previous quantitative studies that have reported significant
increases in consumption and diversity of F&V’s purchased after receiving farmers’
market incentives (17–21). However, the self reported dietary data is a limitation of
previous studies and may result in an overestimation of F&V consumption. Farmers’
market incentive programs may be an effective way to increase the amount and
types of F&V’s consumed among federal nutrition assistance users. Furthermore,
several participants reported replacing calorie dense foods with F&V during meals
and snacks. Long-term access to low cost produce through farmers’ market
incentive programs may reduce the consumption of calorie dense foods therefore
reducing the risk of obesity and chronic disease among this population.
Participants appreciated and valued local connections. Furthermore,
participants enjoyed being able to support local farmers’ by purchasing locally
grown foods at the market. These results are consistent with a previous study which
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found low-income shoppers receiving farmers’ market incentives highly valued
the ability to purchase locally grown foods from farmers in their community (20) .
Future studies should be conducted to determine if relationships with farmers
influence the long-term use of farmers’ markets among low-income shoppers.
Lastly, there are numerous barriers to purchasing F&V that can be limited as
a result of receiving farmers’ market incentives. Participants most commonly
reported budgeting SNAP benefits, cost, and availability as the main barriers that
were overcome during this study. A similar study found that low-income individuals
felt like mobile markets, a farm stand that can be moved to various locations,
reduced barriers such as access to F&V (30). However, this type of intervention does
not address the barrier of cost that is so influential for most low-income shoppers
(30).

Many participants in the current study reported canning and freezing F&V as an

avenue to improve food availability later in the year. A qualitative study of lowincome gardeners also found that participants utilized food preservation techniques
to help overcome the barrier of F&V availability (31). Farmers’ market incentives may
be an effective intervention strategy for limiting common barriers to consuming
seasonal F&V among low-income individuals. Future studies should further
investigate the relationship between overcoming barriers and improved F&V intake
among farmers’ market incentive participants.
Understanding the experiences and changes in behavior among farmers’
market incentive participants will allow for improved program implementation and
continued funding opportunities in the future. Although study participants received
SNAP benefits and farmers’ market incentives, the type and amount of incentive
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provided to each individual varied based on household size. This may have
influenced their experience with the farmers’ market incentive program. Most
farmers’ market incentive programs do not base benefit amount on family size,
which limits the generalizability of study results. Furthermore, this convenience
sample of participants does not represent the entire population of farmers’ market
incentive participants. It is possible that participants who agreed to be interviewed
had different experiences and perspectives than other participants (32). Since this
qualitative data represents only a small sample size from a limited geographic area
with minimal demographic diversity, results are not generalizable to the entire
population.
Conclusion

The findings of this study have potential implications for increasing farmers’
market use among SNAP participants in the U.S. Furthermore, this study
demonstrates the experiences of farmers’ market incentive participants, which can
be used to support the continued development and funding of farmers’ market
incentive programs across the country. The results of this study are aligned with
previous literature that suggests farmers’ market incentive programs are effective
at increasing F&V consumption among participants. Future studies should consider
investigating the long-term implications of farmers’ market incentives among lowincome populations.
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CHAPTER 5

REDUCING FOOD INSECURITY AND IMPROVING FRUIT AND VEGETABLE INTAKE
AMONG FARMERS’ MARKET INCENTIVE PROGRAM PARTICIPANTS1,2

Abstract

Objective: To determine if participation in a farmers’ market incentive pilot program had
an impact on food security and fruit and vegetable (F&V) intake of participants.
Methods: SNAP participants were eligible to receive a dollar per dollar match up to $10
per week in farmers’ market incentives. A pretest posttest design was used to measure
F&V intake and food security status of 54 adult participants before and after receiving
farmers’ market incentives. The six-item BRFSS questionnaire and U.S. Household Food
Security Survey Module were used to measure F&V intake and food security, respectively.
Wilcoxon Signed Rank Test was used to compare scores of F&V intake.
Results: After receiving incentives, fewer individuals reported experiencing food
insecurity related behaviors. A significantly (P<0.05) increased intake was found
among selected vegetables.
Conclusion and Implications: This study demonstrated that participation in a farmers’
market incentive program was positively related to greater food security and intake of
select vegetables among SNAP participants.
____________________________
1. Coauthered by Mateja R. Savoie-Roskos, Carrie Durward, Melanie Jewkes, Heidi LeBlanc (See Appendix G)
2. Published in the Journal of Nutrition Education and Behavior, 2016; 48(1): 70-76
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INTRODUCTION

Food security refers to the ability to have sufficient food available at all times,
resources available to purchase nutritious foods, and appropriate use of food based
on nutrition knowledge.1 Roughly 14.3% of American households experienced food
insecurity at some time in 2013.2 Food insecurity is most prevalent among
households that are at or below the federal poverty line.2 Households in rural
communities and those with children are also more likely to experience food
insecurity.2 The diet of food insecure individuals tends to be less nutritious and
balanced as compared to their food secure counterparts.3 More specifically, food
insecure individuals are more likely to have diets that do not meet the dietary
guideline recommendations for fruit and vegetables (F&V).4, 5
Shopping at farmers’ markets is associated with improved food security and
greater F&V consumption especially among low-income individuals.6,7,8 This
development corresponds with the current focus on incentivizing SNAP participants
to improve dietary intake and raise health outcomes among these individuals.9
Major federal nutrition assistance programs such as the Supplemental Nutrition
Assistance Program (SNAP) and the Special Supplemental Nutrition Program for
Women, Infants, and Children (WIC) are now allowing benefits to be used at
farmers’ markets as a way to improve food security and increase F&V consumption
among low-income participants.10,11,12 Federal nutrition assistance users are
encouraged to use nutrition assistance benefits at farmers’ markets through newly
established farmers’ market incentive programs. 13,14 The WIC Farmers’ Market
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Nutrition Program (FMNP) and the Senior Farmers’ Market Nutrition Program
(SFMNP) provide up to $30 and $50 respectfully, as annual F&V incentives for
eligible participants.15 Matching programs have become a common strategy for
incentivizing SNAP participants to use their benefits at farmers’ markets by
providing a dollar for dollar match on each dollar spent with federal benefits.16-19
Few studies have been published demonstrating the effect of farmers’ market
incentive programs, more specifically matching programs, on food security and F&V
intake among program participants. Furthermore, few studies have used validated
measurement tools to investigate behavior change before and after program
participation. Thus, the goal of the current pilot study was to determine whether the
Double-Up Food Bucks farmers’ market incentive program improved food security
and F&V intake among SNAP participants in Utah.

METHODS

Study Design
A pretest posttest study design was chosen for this pilot study. This design
allowed researchers to measure the change in food security status and F&V
consumption of participants from baseline to four weeks after initial participation in
the Double-Up Food Bucks program at a farmers’ market in Utah. The protocol for
this study was considered exempt and was approved by the Institutional Review
Board at Utah State University. Participants’ consent was obtained prior to data
collection after review of the informed consent document.
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To be eligible to participate in the study, individuals must be 18 years of
age or older, receiving SNAP benefits, and participating in the Double-Up Food
Bucks program at the Salt Lake City Downtown Farmers’ Market. The Double-Up
Food Bucks program is a grant-funded program that provides matching benefits to
SNAP participants who spend their SNAP benefits at selected farmers’ markets in
Utah. For every dollar spent using SNAP benefits, participants receive an additional
dollar in Double-Up Food Bucks up to a maximum of $10 Double-Up Food Bucks per
farmers’ market visit. Double-Up Food Bucks can only be used for F&V purchases.
A convenience sample of 96 adult farmers’ market patrons were recruited to
participate in the survey at the farmers’ market when they came to participate in the
Double-Up Food Bucks program. Participants who were interested in completing
the survey were provided with the letter of information and a 2-page, 28-item paper
survey, which took approximately 5-10 minutes to complete. A researcher was
available to answer questions about the study and the Double-Up Food Bucks
program. As an incentive, after participants completed the survey, they were
provided with $2 worth of tokens to use for F&V at the market. Participants were
asked if they were willing to participate in a four-week follow up survey. First name
and phone number were collected from 74 interested participants. Researchers
contacted participants via telephone four weeks after completion of the initial
survey. Researchers contacted participants up to three times to have them complete
the four-week follow-up survey. Fifty-four participants completed the follow-up
survey and were mailed a voucher worth $3 to use at the farmers’ market as an
additional incentive.
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Confidentiality was maintained by using ID numbers on data collection
instruments in place of names and other identifying information. Individuals who
were interested in completing the follow-up survey filled out a form separate from
the initial survey with their first name, phone number, and study ID number. The
contact information of follow-up participants was compiled and stored in a
computer file available only to study personnel who placed follow up phone calls

Data and Instrumentation
The 28-item initial survey used in this study included 16 questions about
demographics, F&V consumption, food security, food assistance use, and shopping
habits. These survey items were developed by nutrition faculty at Utah State
University. F&V consumption was measured using the six-item validated F&V
module of the Behavior Risk Factor Surveillance System (BRFSS).20 Responses were
modified based on the National Cancer Institute F&V Screener so it could be selfadministered.21,22,23 Responses for the six F&V BRFSS questions included: never, 1-3
times/month, 1-2 times/week, 3-4 times/week, 5-6 times/week, 1 time/day, 2
times/day, and 3 times/day or more. The six-item short form of the Food Security
Module, validated by the United States Department of Agriculture (USDA) was used
to measure food security.24,25 The 16-item follow-up survey included two questions
about self-reported changes in F&V intake and variety and two question about
farmers’ market shopping habits, the follow-up survey also included the 6-item F&V
BRFSS module and the six-item Food Security Module as discussed above. Each
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initial survey had a unique ID number that was matched with the participants
follow-up information.
To assess the content validity of the survey, several faculty and staff were
asked to independently review the survey prior to survey administration. Changes
were made to the survey to further align the questions with the data being
measured.

Data Analysis
Data were double entered for accuracy. Frequencies and descriptive statistics
including mean, standard deviation, medians, and interquartile range (IQR) were
analyzed. If more than one question from the food security module or the F&V
module were skipped, surveys were excluded from the final analysis. Two
participants who completed both the initial and follow-up survey were excluded
from the study as a result of not completing any of the questions within the food
security module and F&V module. Small amounts of data were missing randomly
from other surveys, however, missing data did not exceed the threshold previously
mentioned. There was no missing demographic data. Baseline differences between
participants who only completed the initial survey to those participants who
completed both the initial and four-week follow-up survey were analyzed using
independent sample t-tests. Scales were developed for the food security and F&V
questionnaires following instructions provided by the USDA and BRFSS,
respectively.20,25 Participants were categorized as food secure or food insecure
based on the developed scales. 25 Wilcoxon Signed Rank Test was used to compare
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each question in the F&V module, the total F&V consumption for each
participant, and the food security score for each participant. All data analyses were
conducted using SPSS 21.0 (SPSS version 21.0, SPSS Inc., Chicago, IL, 2012).

RESULTS

Fifty-four participants completed the initial and follow-up surveys. There
was no significant difference between the demographic characteristics of the
participants who only completed the initial survey compared to those who
completed both the initial and four-week follow up survey. Follow-up participants
were significantly (P<.05) more likely than participants who only completed the
initial survey to have shopped at the farmers’ market prior to the Double-Up Food
Bucks program.
The majority of participants who completed the initial and follow-up surveys
were white, non-Hispanic females (Table 1). Age of participants ranged from 23 to
83 years old with the average age of 38 years. The average household had 1.6
children under the age of 18. Seventy-four percent of participants reported
shopping at the farmers’ market prior to the Double-Up Food Bucks Program.
Additionally, 63% of participants reported they had not had enough money for food
at some point in the previous 12 months.
The percentages of the responses for the food insecurity questions for the
initial and follow-up surveys were compared. After participating in Double-Up Food
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Table 5-1. Demographic Characteristics of Double-Up Food Bucks Participants
in Utah (n=54)
Characteristics

% of
Total

Gender
Women

74%

Age
18-39 years
40-59 years
60 years or older

67%
28%
5%

Race/Ethnicity
Asian
Black/African American
Hispanic or Latino
White
Some Other Race or Multiple Races

2%
7%
9%
71%
11%

Children under the age of 18 in household
No children
1-2 children
3-4 children
5 children

32%
45%
22%
1%

Receive Other Nutrition Assistance*
Assistance from family or friends
Food Bank
Soup Kitchen or Community Meals Center
WIC

22%
26%
2%
20%

Employment Status
Employed
Not Employed

45%
55%

*Participants were able to select all the nutrition assistance programs they receive
therefore % of total does not equal 100%.
WIC indicates the Special Supplemental Nutrition Program for Women, Infants, and
Children

Bucks, fewer individuals reported experiencing food insecurity related behaviors
(Table 2). Participants reported a decrease in the frequency of skipping meals,
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eating less food, feeling hungry, and not having enough money to buy enough
food and eat balanced meals. The median of the food security score decreased
significantly from 3.0 to 2.0 (P=.002).
The mean, standard deviation, and P-value for each of the six F&V questions
and the F&V score were compared (Table 3). The individual question score for other
vegetables (tomatoes, corn, eggplant, peas, lettuce, cabbage, and white potatoes)
significantly increased (P=.001). The scores of the other individual questions
regarding the intake of fruit juice, fruit, canned beans, dark colored vegetables, and
orange colored vegetables did not change significantly; neither did the total F&V
score (P=0.10). However, 86% of participants reported an increase in F&V
consumption and 84% reported an increase in the variety of F&V consumed after
receiving farmers’ market incentives. Ninety-eight percent of participants reported
purchasing fruit and 100% of participants reported purchasing vegetables at the
farmers market over the study period.

DISCUSSION

Evidence-based programming is an essential component to developing
successful nutrition-related interventions. Implementing farmers’ market incentive
programs is an innovative strategy to improve food security status and F&V intake

Table 5-2. Percentages of Participants who Reported Food Insecurity Before and After Program Participation

Food Insecurity Questions*

Survey

Answers
Often True
9.4%
17.9%

Sometimes True
64.2%
33.9%

1
Never True
22.6%
46.4%

The food we bought didn’t last
and we didn’t have money to get
more

Initial (n=53)
Follow Up (n=54)

We couldn’t afford to eat
balanced meals

Initial (n=53)
Follow Up (n=54)

22.6%
19.6%

47.2%
33.9%

We cut the size of meals or
skipped meals because there
wasn’t enough money for food

Initial (n=52)
Follow Up (n=54)

Yes, Almost
Every Day
7.7%
<1%

Yes Some Days But
Not Every Day
19.2%
16.1%

We ate less than I felt we should
because there wasn’t enough
money for food

Initial (n=53)
Follow Up (n=54)

Yes
50.9%
33.9%

No
45.3%
66.1%

Don’t Know
3.8%
0%

We were hungry but didn’t eat
because there wasn’t enough
money for food

Initial (n=53)
Follow Up (n=54)

37.7%
32.1%

60.4%
67.9%

0%
0%

26.4%
46.4%
Yes, Only One
or Two Days
19.2%
12.5%

Don’t Know
3.8%
0%
3.8%
0%
No
50%
70.4%

* Food insecurity answers were based on whether or not the statement was often true, sometimes true, or never true in the last month
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Table 5-3. Change in Fruit and Vegetable Intake of Double-Up Bucks Participants After Program Participation
Pretest

Posttest

Frequency of F&V Intake
Mean ± SD
Questionsa
Consumption of 100% pure fruit juice (n=48)
Consumption of fresh, frozen, and canned fruit (n=49)
Consumption of cooked or canned beans (n-48)
Consumption of dark green vegetables (n=49)
Consumption of orange-colored vegetables (n=49)
Consumption of other vegetables (n=49)
Total F&V Consumption (n=47)

Median (IQR)

Mean ± SD

PValue

Median (IQR)

0.26 ± 0.32
0.71 ± 0.71
0.35 ± 0.53
0.46 ± 0.49
0.27 ± 0.46
0.52 ± 0.53

0.07 (0.07, 0.50)
0.50 (0.21, 1.0)
0.21 (0.07, 0.29)
0.21 (0.21, 0.79)
0.21 (0.07, 0.21)
0.50 (0.21, 0.79)

0.24 ± 0.37
0.81 ± 0.67
0.28 ± 0.49
0.52 ± 0.58
0.27 ± 0.26
0.77 ± 0.61

0.06 (0.07, 0.21)
0.79 (0.21, 1.0)
0.21 (0.07, 0.21)
0.50 (0.18, 0.79)
0.21 (0.07, 0.21)
0.64 (0.21, 1.0)

.50
.38
.22
.24
.40
.001

3.3 ± 0.8

2.34 (1.41, 3.25)

4.0 ± 0.8

2.57 (1.63, 3.71)

.10

*P

< 0.05 is considered significant
are median and Interquartile Range (IQR) from a Likert scale (never = 0.0, 1-3 times/month = 0.067, 1-2 times/week = 0.214, 3-4
times/week = 0.5, 5-6 times/week = 0.786, 1 time/day = 1.0, 2 times/day = 2.0, 3 times/day or more = 3.0).
Comparisons performed using Wilcoxon signed-rank test

aValues
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among low-income individuals. Results of this pilot study suggest an increase in
food security status of select SNAP participants after receiving farmers’ market
incentives over a 4-week period. Review of the literature indicates that few studies
have investigated the impact of farmers’ market incentives on food security status of
program participants. Significant differences were not found regarding food security
status among WIC Farmers Market Nutrition Program (FMNP) participants as
compared to WIC participants when utilizing the 18-item U.S. Food Security
Module.10 However, it is possible that the small allotment of $18 per year was not
adequate to improve food security status among participants.10 The Double-Up Food
Bucks participants received a higher benefit of up to $10 matched per farmers’
market visit. It is likely that matching programs result in greater food security and
F&V intakes due to the larger financial allotment provided weekly. Incentives of at
least $20 a week have been reported as the minimum amount required to support
nutrition-related behavior changes in low-income populations.25
Results also suggest that the intake of certain vegetables increased among
study participants, however, results are not generalizable to the entire population
receiving Double-Up Food Bucks due to the small convenience sample. Previous
studies with larger sample sizes indicate that F&V intake significantly increases
among farmers’ market incentive participants after program participation.26-29 Self
reported F&V intake increased significantly (P=0.006) among participants of the
Philly Food Bucks incentive program as compared to nonparticipants.13 Researchers
of the USDA’s Healthy Incentives Pilot (HIP) found a 0.24 cup equivalent increase in
F&V intake among participants receiving farmers’ market incentives as compared to
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the control

group.29

A similar study found a significant increase (P<.001) in F&V

intake of 1.4 servings per 1,000 calories among individuals who received WIC FMNP
as compared to the control group.28 Furthermore, participants who receive farmers’
market incentives eat more vegetables as snacks as compared to individuals who do
not receive the same incentives.30 Findings of the current study align with previous
research which suggests a positive correlation between F&V consumption and
participating in the Double-Up Food Bucks program.
This pilot study is one of few studies to investigate nutrition-related behavior
change among participants of a matching farmers’ market incentives program. As a
result, this study is at the forefront of research supporting farmers’ market incentive
programs for low-income individuals. Results of this pilot study indicate that further
research should be conducted regarding farmers’ market incentives as an
intervention strategy for improving food security and F&V consumption among lowincome SNAP participants.
Despite the strengths of this study, there are limitations. This pilot study
used a small sample size of participants to determine changes in nutrition-related
behaviors. Therefore, this study was not powered to determine an effect size
between the initial and four-week follow-up surveys for food security and F&V
consumption. Furthermore, as a result of the small convenience sample used in this
study, it is possible that results are not generalizable to the entire population of
Double-Up Food Bucks participants. It is likely that demographics, shopping habits,
food security status, and F&V consumption varies among study participants and all
Double-Up Food Bucks participants. This was demonstrated by the difference in
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farmers’ market use among study participants who completed the initial survey
compared to those who completed both the initial and follow-up survey. Based on
existing literature, it is likely that more generalizable and conclusive results would
have been found with a larger sample of participants over a longer study period.
The initial and four-week follow-up surveys used in this study relied on selfreported data for food security and F&V consumption. Self-reported instruments are
subject to bias, which may cause an overestimation of study results.31 Causal
inference of the results is limited since the researchers did not use a control group.
Therefore, it is possible that other factors besides participating in the Double-Up
Food Bucks program influenced changes in food security and vegetable intake.
Improvements in food security and vegetable intake reported by participants may
have been a result of the participants’ awareness of being studied via the Hawthorne
effect.32 It’s possible that participants who completed the follow-up study did not
accurately represent the entire population since they were found to be more likely
to have previously shopped at the farmers’ market as compared to participants who
only completed the initial survey. BRFSS and the National Cancer Institute
previously validated the F&V module and the food security module used in this
study, however, combining the instruments may have compromised the validity of
the survey used in this study. Lastly, the survey used in this study was not assessed
for face validity among the target audience therefore, it is possible the survey was
not accurate in measuring what was intended.
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IMPLICATIONS FOR RESEARCH AND PRACTICE

The results of this study suggest potential benefits to implementing farmers’
market incentive programs. The validated measurement tools used in this study
could be used in future studies to determine changes in food security and F&V
intake among program participants. Future studies should be conducted with larger
sample sizes based on power analyses. Long-term implications of farmers’ market
incentive programs should be investigated. Objective data such as participant
weight, height, waist circumference, and carotenoid levels should be collected in
future studies before, during, and after receiving farmers’ market incentives.
Participants could be followed over a longer period of time to determine changes in
long-term nutrition-related behaviors. Increased intakes of F&V were sustained
among participating seniors six months after a study on the Senior Farmers’ Market
Nutrition Program had concluded.27 Review of the literature indicates that no study
to date has determined the long-term implications of farmers’ market incentives on
food security status. Qualitative data from interviews or focus groups would be
beneficial to determine the values, beliefs, and experiences of participants in
regards to program participation. Furthermore, incorporating a theoretical model
into the development of survey tools would strengthen future study results.
Integrating nutrition education with farmers’ market incentives may optimize
program impacts. Nutrition education paired with a farmers’ market incentives was
found to be an effective way to improve F&V consumption among low-income
individuals with diabetes.33 Over half of the participants of the Healthy Options
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program which provided cooking classes, nutrition counseling, and farmers’
market vouchers reported an increase in F&V consumption after program
participation.34 Results of the current and previously mentioned studies indicate
the value of continued research on the effectiveness of changing nutrition-related
behaviors among low-income individuals participating in farmers’ market incentive
programs.
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CHAPTER 6
SUMMARY AND CONCLUSION

Summary

Low-income individuals are at increased risk for chronic disease as
compared to their higher income counterparts. Numerous barriers play a role in this
health disparity. Cost, access, and availability are among the most commonly
discussed barriers that influence the consumption of nutrient dense foods in lowincome Americans. However, many other barriers such as self-efficacy, time,
transportation, and knowledge are also known to affect the dietary intake among
this population. Low-income Americans are also more likely to experience food
insecurity, which can influence the quantity and quality of food that is purchased
and consumed. Federal nutrition assistance programs have been established to
improve dietary intake and reduce hunger among individuals living below the
federal poverty guidelines. Even with the help from these programs, many lowincome individuals are still unsure where their next meal will come from. More so,
getting enough food to eat is often more of a concern for these individuals than the
types of food they are consuming. As a result, diet quality of low-income individuals
tends to be poor and often remains that way for long periods of time.
Farmers’ market incentive programs are a newly popular intervention
developed in effort to improve the health of low-income Americans, especially those
receiving federal nutrition assistance. Although some of these incentive programs
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have been available for nearly 10 years, minimal data has been collected
regarding behavior change of program participants and the feasibility of program
implementation. The objective of this research was to develop, implement, and
evaluate farmers’ market incentive programs aimed at increasing fruit and
vegetable (F&V) consumption and improving food security status of low-income
individuals in Utah. Quantitative and qualitative evaluation techniques were used in
this study to determine behavior change and program effectiveness.

Healthy Eating for Life (HEaL) Study
The Healthy Eating for Life (HEaL) Study was an 8-week pilot study
investigating the feasibility of implementing and evaluating a farmers’ market
incentive program. Furthermore, this study was conducted to determine changes in
F&V intake and food security status of program participants. Participants were
randomized into the control, education only, education and matching incentives,
education and non-matching incentives, and non-matching incentives only groups in
two different cohorts. Quantitative data was collected at baseline, midpoint, and
endpoint. Semi-structured interviews and a six-month follow up data collection
session were conducted after completion of the study.
This pilot study suggests there would be greater participation in farmers’
market incentive programs and an increase in the amount of incentives utilized if
participants were provided with farmers’ market incentives that did not require a
dollar for dollar match of federal nutrition assistance benefits. However, this would
likely decrease the amount of SNAP (EBT) benefits that would be spent at
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participating markets. Carotenoid levels increased among most of the
intervention groups from baseline to endpoint. Although self-reported intake of F&V
did not increase from baseline to follow up, there was a positive correlation
between carotenoid levels and self-reported F&V intake at most data collection
periods.
Interview participants expressed they were not aware SNAP benefits could
be redeemed at farmers’ markets. However, most participants reported they plan to
use the farmers’ market now they know the local market accepts SNAP benefits.
Participants reported that receiving incentives would make them more likely to
purchase F&V at the farmers’ market in the future. One of the main benefits of
receiving incentives among participants was their ability to treat their children to
the F&V they requested at the market instead of having to say no due to food budget
limitations. Furthermore, participants reported they increased their F&V intake and
the variety of F&V purchased during the study period. Future studies should
investigate the long-term implications of receiving farmers’ market incentives using
a completely randomized design, larger sample sizes that are powered to detect
significant changes in nutrition-related behaviors. Since participants emphasized
the fact that children were exposed to F&V at the market and were able to purchase
preferred F&V, future studies should investigate the change in F&V intake among
children from households receiving farmers’ market incentives.

Food Security and F&V Intake Among Double Up Food Bucks Participants
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Double Up Food Bucks (DUFB) was implemented at a farmers’ market in
Salt Lake City, UT in 2014. Participants of the Supplemental Nutrition Assistance
Program (SNAP) were eligible to receive a dollar-for dollar match of farmers’
market incentives for each dollar they spent in SNAP benefits at the market. Fiftyfour participants completed the initial and four week follow up survey. Results of
this study indicate that F&V intake did not change significantly for total F&V score
(P=.10) or the individual F&V categories except for the ‘other vegetables’ category
(peas, eggplant, corn, tomatoes, lettuce, potatoes, and cabbage) (P=.001). The USDA
household food security score, was found to significantly change (P<.05) from
baseline to follow up. Furthermore, participants reported a reduced frequency of
skipping meals, feeling hungry, eating less food, and not having enough money to
purchase healthy foods at follow up as compared to baseline.
This study is the first to compare F&V intake and food security status of lowincome individuals before and after participating in a matched farmers’ market
incentive program. Results from the research included in this dissertation and
published in the Journal of Nutrition Education and Behavior add to the limited
literature regarding the effectiveness of farmers’ market incentive programs while
highlighting the need for additional research in this area. Programming and
evaluation efforts conducted in this study were used for successfully developing a
Food Insecurity Nutrition Incentive (FINI) grant by Utahns Against Hunger and Utah
State University faculty.
This study is the first study to use validated modules to measure F&V intake
and food security status of farmers’ market incentive program participants. The
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brief survey used in this study could serve as a primary survey tool for other
farmers’ market incentive programs around the country. Use of this survey would
allow other programs to determine behavior change among program participants
after receiving incentives for an extended period of time. Future studies should be
conducted using larger sample sizes that are based on a power analysis.
Furthermore, long-term implications of farmers’ market incentive programs should
be evaluated to determine if changes in behaviors are sustained over time.

Conclusions

As was demonstrated in the studies discussed in this dissertation, farmers’
market incentives may positively affect food security status and F&V intake among
low-income participants. In addition, farmers’ market incentive may reduce
common barriers associated with purchasing F&V and shopping at farmers’
markets. Implementing incentive programs at farmers’ markets may be an effective
way to improve the nutritional status of low-income Americans. However, further
research and program evaluation efforts must be conducted to determine the most
effective way to implement these programs to ensure incentives and federal
nutrition assistance benefits are utilized. Future studies should be conducted using
objective measurements and validated measurement tools to determine changes in
nutrition-related behaviors as demonstrated in this dissertation
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Baseline HEaL Demographic Survey
Please answer these questions by checking a box or boxes or writing your answer
on the line. All of your answers are completely confidential.
1. Date of birth (Month, day,
year)_____________________________________________________________________________
2. Age (years)
_________________________________________________________________________________________
3. Gender________________________________________________________________________________
4. What race and or ethnicity do you identify with? (Please check as many as
apply)
☐ White
☐ Black/African American
☐ Hispanic/Latino
☐ Asian
☐ American Indian or Native American
☐ Hawaiian Native or Pacific Islander
☐ Other

___________________________________________________________________________________________
(please write in if checked)
5. What best describes your job or employment? (Please check as many as
apply.)
☐ Full time (35 hours a week or more)
☐ Part time (less than 35 hours a week)
☐ Day laborer
☐ Unemployed
☐ Housewife or stay at home mom
☐ Retired
☐ Other

_____________________________________________________________________________________________
(please write in if checked)
6. About how much money is made in your household every year? (Please
check one.)
☐ 0 to $4,999
☐ $5,000 to $9,999
☐ $10,000 t0 $14,999
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☐ $15,000 to $19,999
☐ $20,000 to $24,999
☐ $25,000 to $29,999
☐ $30,000 to $34,999
☐ $35,000 to $39,999
☐ $40,000 to $44,999
☐ $45,000 to $49,999
☐ $50,000 or more

7. Which best describes your current relationship? (Please check as many as
apply.)
☐ Married or long-term partner
☐ Single
☐ Widowed
☐ Divorced or separated
8. If you have a spouse or a partner, do they live in your home? ☐ Yes ☐ No
9. Do any other adults live in your home? ☐ Yes ☐ No
10. If yes, how many other adults live in your home?
_______________________________________________________
11. Do any children live in your household? ☐ Yes ☐ No
12. If yes, how many children live in your household?
_______________________________________________________
13. If yes, please list their
ages._________________________________________________________________________________
14. Are you or your spouse or partner currently pregnant? ☐ Yes ☐ No
15. If you are female, are you currently breastfeeding? ☐ Yes ☐ No
16. Do any other children live in your home? ☐ Yes ☐ No
17. Do you receive any of the following forms of food assistance?
☐ SNAP or food stamps
☐ WIC
☐ Food Bank
☐ Soup Kitchen
☐ Family
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☐ Other form of food assistance
____________________________________________________________________________
(Please write in if checked)
☐ None of the above

18. Do you ever use self-tanner or get a spray tan? ☐ Yes ☐ No
19. If yes, when was the last time you used self-tanner or got a spray
tan?____________________________
20. Do you smoke, chew tobacco, or use any other form of nicotine? (This
includes cigarettes, cigars, e-cigarettes, vaporizers, chewing tobacco, hooka,
or water pipes) ☐ Yes ☐ No
21. If yes, please write the type(s), amount(s), and how often.
_____________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
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Mediators for Behavior Change Survey for HEaL

For these questions, please let us know how much you agree or disagree with the
statement by checking one box.
1. Eating fruits and vegetables adds variety to what I eat.
☐ I disagree a little
☐ I agree a little

☐I agree a lot

2. I would feel better if I ate more fruits and vegetables.
☐ I disagree a little
☐ I agree a little

☐I agree a lot

☐ I disagree a lot

☐ I disagree a lot

3. By trying more fruits and vegetables I can learn which ones I like and don’t
like.
☐ I disagree a lot
☐ I disagree a little
☐ I agree a little
☐I agree a lot
4. I feel that I am helping my body by eating more fruits and vegetables.
☐ I disagree a lot
☐ I disagree a little
☐ I agree a little
☐I agree a lot
5. I may develop health problems if I do not eat fruits and vegetables.
☐ I disagree a little
☐ I agree a little
☐I agree a lot

☐ I disagree a lot

6. I do not eat more fruits and vegetables because I do not know how to prepare
them.
☐ I disagree a lot
☐ I disagree a little
☐ I agree a little
☐I agree a lot
7. It is difficult to find fruits and vegetables the whole family likes. (skip if you
live alone)
☐ I disagree a lot
☐ I disagree a little
☐ I agree a little
☐I agree a lot
8. It takes too much time to prepare fruits and vegetables.
☐ I disagree a lot
☐ I disagree a little
☐ I agree a little

☐I agree a lot

9. My family does not like fruits and vegetables. (skip if you live alone)
☐ I disagree a little
☐ I agree a little
☐I agree a lot

☐ I disagree a lot

10. I do not like fruits and vegetables.
☐ I disagree a lot
☐ I disagree a little

☐ I agree a little

☐I agree a lot

11. Fruits and vegetables are not always available.
☐ I disagree a lot
☐ I disagree a little
☐ I agree a little

☐I agree a lot

12. Fruits and vegetables are too expensive.
☐ I disagree a little
☐ I agree a little

☐I agree a lot

☐ I disagree a lot
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13. I feel I can keep fruits and vegetables available at home.
☐ I disagree a little
☐ I agree a little

☐ I disagree a lot

☐I agree a lot

14. I feel I can eat the suggested number of servings of fruits and vegetables (2
servings of fruit and 3 servings of vegetables per day).
☐ I disagree a lot
☐ I disagree a little
☐ I agree a little
☐I agree a lot
15. I feel I can shop for a variety of fruits and vegetables.
☐ I disagree a lot
☐ I disagree a little
☐ I agree a little

☐I agree a lot

16. I feel I can make time to eat more fruits and vegetables.
☐ I disagree a lot
☐ I disagree a little
☐ I agree a little

☐I agree a lot

17. I feel I can include fruits and vegetables in every meal I eat.
☐ I disagree a little
☐ I agree a little
☐I agree a lot

☐ I disagree a lot

18. I feel I can plan meals or snacks with more fruit and vegetables during the
next week
☐ I disagree a lot
☐ I disagree a little
☐ I agree a little
☐I agree a lot
19. I feel I can eat fruits or vegetables as snacks.
☐ I disagree a lot
☐ I disagree a little
☐ I agree a little
20. I feel I can add extra vegetables to casseroles and stews.
☐ I disagree a little
☐ I agree a little

☐ I disagree a lot

☐I agree a lot

☐I agree a lot

To answer the next questions, please use these serving size guidelines:
A serving of vegetables is:
A serving of fruit is:
• 1 cup of raw leafy vegetables
• One medium apple, orange, or
banana
• ½ cup of other vegetables, cooked
or raw
• ½ cup of chopped, cooked, or
canned fruit
• ¾ cup of vegetable juice
• ¾ cup of 100% fruit juice
• ¼ cup dried fruit
21. Based on these serving sizes, how many servings of fruits and vegetables do
you eat every day?
_______________________servings
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22. About how long have you been eating this number of daily servings of
fruits and vegetables?
☐ less than 1
☐1-3
☐ 4-6
☐ 7-9
☐ 10-12
☐ more than
month
months
months
months
months
1 year
23. Are you seriously thinking about eating more servings of fruits and
vegetables starting sometime in the next 6 months? ☐ Yes ☐ No
24. Are you planning to eat more servings of fruits and vegetables during the
next month? ☐ Yes ☐ No
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STUDY ID# 5959

Baseline
Date of Visit: __________________

Clinic Procedures
Initials

Height (cm)

1.

2.

3.

.

Avg

.

.

.

rd

Complete 3 measurement if + 1 cm

Weight (kg)

1.

2.

.

3.

.

.

Avg

.

rd

Complete 3 measurement if + 1 kg

Waist circ. (cm)

1.

.

2.

3.

.

.

Avg

rd

Complete 3 measurement if + 1 cm

BioPhotonic Scan:

1)

2)

3)

Avg)

rd

Complete 3 scan if + 4000

ASA 24 completed
Paper questionnaires completed
Qualtrics food security completed
Next appointment scheduled: ___________________________________

Data Entered By: ____________ Date: ____________

|

Data Verified By: __________ Date: ___________

Baseline Visit | Revised 06/13/2014 | Carrie Durward | Farmers Market IRB #5959

.
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STUDY ID# 5959

Midpoint
Date of Visit: __________________

Clinic Procedures

participant ID# ______________________________________________

Initials

Weight (kg)

1.

2.

.

3.

.

.

Avg

.

rd

Complete 3 measurement if + 1 kg

Waist circ. (cm)

1.

.

2.

3.

.

.

Avg

Complete 3rd measurement if + 1 cm

BioPhotonic Scan:

1)

2)

3)

Avg)

rd

Complete 3 scan if + 4000

ASA 24 completed

ASA 24 ID ____________________ ASA 24 Password: HEaL2014!

Paper questionnaires completed
Qualtrics food security completed
Next appointment scheduled: ___________________________________

Data Entered By: ____________ Date: ____________

|

Data Verified By: __________ Date: ___________

Baseline Visit | Revised 06/13/2014 | Carrie Durward | Farmers Market IRB #5959

.
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STUDY ID# 5959

Endpoint
Date of Visit: __________________

Clinic Procedures

participant ID# ______________________________________________

Initials

Weight (kg)

1.

2.

.

3.

.

.

Avg

.

rd

Complete 3 measurement if + 1 kg

Waist circ. (cm)

1.

.

2.

3.

.

.

Avg

rd

Complete 3 measurement if + 1 cm

BioPhotonic Scan:

1)

2)

3)

Avg)

rd

Complete 3 scan if + 4000

ASA 24 completed

ASA 24 ID ____________________ ASA 24 Password: HEaL2014!

Paper questionnaires completed
Qualtrics food security completed

Data Entered By: ____________ Date: ____________

|

Data Verified By: __________ Date: ___________

Baseline Visit | Revised 06/13/2014 | Carrie Durward | Farmers Market IRB #5959

.
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Interview Guide for HEaL Study

1. What did you enjoy most about the HEaL study?
2. Before you started the HEaL study, what were the reasons why you didn’t eat
more fruits and vegetables?
a. Did you participation in the HEaL study change any of these reasons
3. Tell me about your experiences using the incentives at the farmers market.
a. What made it difficult to use your farmer’s market incentives?
b. What would make it easier (more likely) for you to use your farmers
market incentives?
4. What would make you more likely to use SNAP benefits at the farmers
market?
5. What were your experiences with the nutrition education classes?
6. What did you learn in the nutrition education classes?
7. What would make the nutrition education classes better?
8. As a result of the nutrition education did you make any changes?
a. If no—are you thinking about making any changes?
i. If no—explain.
ii. If yes—please tell me about them.
b. If yes—please tell me about them.
9. How does your diet now compare to your diet before you started HEaL?
a. How long do you think you will keep up these changes?
10. Is there anything else you would like to say about your experience in the
HEaL study?
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Public Health, Idaho State University
Cumulative GPA:3.97/4.0 Cum Laude
Thesis Research: Nutrition Related Behavior Change in Adult
Participants of a Supplemental Nutrition Assistance ProgramEducation
Date of Graduation: May 2013

2006 – 2010
Bachelors of Science in Dietetics
Dietetics (ACEND accredited), University of North Dakota
Certifications: Nonprofit Management and Leadership
Certified Nonprofit Professional (CNP)
ServSafe Certification
Leadership Enrichment
Cumulative GPA: 3.63/4.0 Cum Laude
Date of Graduation: May 2010
2004-2006

General Studies
Bemidji State University
Cumulative GPA: 3.66/4.0

PROFESSIONAL WORK EXPERIENCE
2015-Present Professional Practice Assistant Professor, Logan Utah
Facility: Utah State University
Supervisor: Dr. Chuck Carpenter
Responsibilities: Teach Community Nutrition, Education and Counseling in
Dietetics II, Maternal and Child Nutrition, Maternal and Child Nutrition Lab,
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and Medical Terminology. Conduct program evaluation and assist with
ACEND accreditation responsibilities.
2012-2015 SNAP-Ed Evaluation Coordinator; Adjunct Professional Practice
Assistant Professor, Logan Utah
Facility: Utah State University
Supervisor: Heidi LeBlanc
Responsibilities: Conduct data analysis and interpretation with SPSS,
Remark, and Qualtrics, assist director with grant writing, develop annual
report, develop and oversee program evaluations, supervise undergraduate
interns, assist with curriculum writing and development, assist with SNAPEd publications.
2013-2014 Adjunct Professional Practice Assistant Professor
USU Dietetics Program, Logan Utah
Facility: Utah State University
Supervisor: Chuck Carpenter
Responsibilities: Taught Community Nutrition (fall 2013 and fall
2014) and Maternal and Child Nutrition Lecture and Lab (spring 2014),
assisted with the development of the Self Study Report (SSR) for ACEND
accreditation, and assisted with other program evaluation projects requested
by directors and faculty.
2011-2012 Registered Dietitian, Nutrition Consultant
Tanaka Balance, Logan Utah
Facility: Tanaka Balance
Supervisor: Larry Tanaka
Responsibilities: Provided individual nutrition counseling and
education for clients with a variety of health and nutrition concerns.
Provided grocery store tours and seminars as requested by clients.
2010-2011 Clinical Dietitian, Licensed Nutritionist
A’viands Food and Services Management, Yankton South Dakota
Facility: The George Mickelson Center for the Neurosciences
Supervisor: Tony Perk, FSD
Responsibilities: Provide individual nutrition counseling to children,
adolescents, and adults with diabetes, hypercholesterolemia, obesity, and
other chronic diseases. Provide individual and group nutrition
counseling/education for patients with drug and alcohol addictions. Provide
medical nutrition therapy to clients living in long-term care setting.
Complete nutrition assessments and documentation for Medicare/Medicaid.
Work with an interdisciplinary team to develop treatment team goals for
patients.
2007-2009 Cooking Instructor
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Culinary Corner, Grand Forks, North Dakota
Facility: University of North Dakota
Supervisor: Karina Wittman RD
Responsibilities: Delivered cooking demonstrations while emphasizing research
based nutrition principles to UND students, faculty, and staff. Demonstrated
healthy food choices, preparation methods, and safe food handling

INTERNSHIP EXPERIENCE
2012, Summer
Master of Public Health Intern
Food $ense, Logan, Utah
Supervisor: Heidi Leblanc
Responsibilities: Assist with program planning, implementation, and
evaluation. Speak at state conferences about Food $ense. Provide nutrition
education for community programs. Assist with curriculum writing, professional
writing, and web site construction.
Hours per week: 40
Total Hours: 520

2010, Spring
Dietetic Intern
Red Lake Hospital, Red Lake, Minnesota
Supervisor: Jill Breyen, RD, LD, CDE
Responsibilities: Provided nutrition counseling for patients with
diabetes, obesity, hypertension, hypercholesterolemia, and other chronic diseases.
Taught a weekly weight loss class and a monthly cooking class. Provided group
education to young parents regarding appropriate foods for all ages.
Hours per week: 40
Total Hours: 200
2010, Spring
Dietetic Intern
Bethel Care Center, St. Paul, Minnesota
Supervisor: Rita Gilliam RD, LD
Responsibilities: Provided medical nutrition therapy to patients with
tube feedings, mechanical ventilators, and mental health diagnosis. Completed
required nutritional assessments and progress notes for Medicare/Medicaid.
Assisted with interdisciplinary treatment plans for patients.
Hours per week: 40
Total Hours: 200

2008-2009
Nonprofit Leadership Intern
Red River Valley Community Action, Grand Forks, North Dakota
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Supervisors: Kent Keys, Executive Director and Terry Steinke,
Nutrition Coordinator
Responsibilities: Wrote grants to provide funding for the Food
Fellowship Program. Collaborated with local schools and restaurants to expand
food donations for the Food Fellowship Program. Assisted with obtaining and
distributing food to local food shelves. Assisted with the Commodity Supplemental
Food Program. Assisted with agency fundraisers.
Hours per week: 20-30
Total Hours: 315
BOOK CHAPTERS
2015
Submitted-Chapter 3 Pregnancy Nutrition
Publisher: Jones and Bartlett
Authors: Melissa Bernstein & Kimberly McMahon
Expected Published Date: Spring 2017
REASEARCH/JOURNAL ARTICLE
2016 Journal of National Extension Association of Family and Consumer
Sciences
Article Title: Evaluating the Impact of SNAP-Ed Educational Materials
at Farmers’ Markets
First author and corresponding author: Mateja Savoie
Additional Authors: Kelsey Hall PhD, Tayla Lambright, Chelsea Preedy,
Heidi LeBlanc MS, CFCS
2016 Journal of Nutrition Education and Behavior
Article Title: Reducing Food Insecurity and Improving Fruit and Vegetable
Intake Among Farmers’ Market Incentive Program Participants
First Author and corresponding author: Mateja Savoie
Additional Authors: Carrie Durward, PhD, RD, Melanie Jeweks, MS, Heidi
LeBlanc MS,
2015

Journal of Nutrition Education and Behavior
Article Title: Intention to Change Nutrition-Related Behaviors in Adult
Participants of a Supplemental Nutrition Assistance ProgramEducation
First Author and corresponding author: Mateja Savoie
Additional Authors: Monica Mispireta MD, MHS, Linda Rankin, PhD,
RD, Karen Neill PhD, RN SANE-A, Heidi LeBlanc MS, CFCS, Debra
Christofferson MDA, RD

2012-2013 Thesis
Masters of Public Health, Idaho State University
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Research Topic: Nutrition Related Behavior Change Among
Participants of a Supplemental Nutrition Assistance ProgramEducation (SNAP-Ed).
Research Advisor: Monica Mispireta, MD, MHS
Responsibilities: Complete thesis proposal, program evaluation,
statistical analysis, final thesis paper, and thesis defense.
2009 – 2010 Researcher
Department of Nutrition and Dietetics, University of North
Dakota
Research Topic: The affects of posting nutritional information at a
Midwestern dining facility.
Research Advisor: Jan Goodwin, PhD, RD/LRD, FADA
Responsibilities: Participated in a research team. Developed and
implemented survey and data collection. Entered data with PASW.
Analyzed data. Presented findings.
RESEARCH POSTERS
2015 Farmers' Market Incentives and Nutrition Education: A Qualitative
Study
Conference: SNEB
Location: Pittsburg, PA
2015 Improving Food Security Through Farmers’ Market Incentives
Conference: SNEB
Location: Pittsburg, PA
2015 The Impact of Farmers’ Market Incentives and Nutrition Education on
Fruit and Vegetable Intake—A Qualitative Study
Conference: ASNNA
Location: Washington D.C.
2015 Nutrition Education, Farmers Market Vouchers, and Their Effect on
Improving Food Security for SNAP Participants in Cache Valley
Utah
Conference: UAND Annual Conference
Location: SLC, UT
2014 Food $ense Social Media Outreach
Conference: USU Annual Extension Conference, UAND Annual Conference,
USU Inclusive Excellence Research Event
Location: Utah
2013 Increasing Confidence in SNAP Participants at the Cache County
Gardeners’ Market

291
Conference: USU Annual Extension Conference,
Location: Logan, UT
2013 Development of Rich County SNAP-Ed Program and Class Satisfaction
Conference: USU Annual Extension Conference
Location: Logan, UT
2013

Food $ense Increasing Breakfast in Low-Income Families
Conference: USU Annual Extension Conference
Location: Logan, UT

GRANTS
2015, Fall
USDA Grant
Multi-Disciplinary Methods for Effective, Sustainable, and Scalable
Evaluations
Description: Research investigating the impact of obesity prevention through
nutrition education provided by SNAP-Ed and EFNEP
Award: $1,637,881 over three years
Contribution: Co-PI
2014-2016, Spring
SNAP Educational Plan-2014-2016
Food Sense, Logan, UT
Description: Grant to fund the Utah Food Sense program. Funding is
distributed to every county in the state to provide nutrition education and
cooking demonstrations.
Award: $959,473 per year
Contribution: Co-PI
2015, Spring
USU Extension Mini Grant
USU Extension, Logan UT
Description: Grant to fund the expansion of Intergenerational Poverty (IGP)
cooking classes through Food $ense.
Award: $10,000
Contribution: Co-PI
2014, Fall
FINI Grant
United States Department of Agriculture
Description: Grant to fund farmers market financial incentives to SNAP
participants in Utah.
Award: $247,038
Contribution: Collaborator
2014, Spring
Research Catalyst (RC) Grant
Utah State University, UT
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Description: Grant to fund farmers market financial incentives to SNAP
participants in Utah.
Award: $20,000
Contribution: Collaborator
2014, Spring
USU Extension Mini Grant
USU Extension, Logan, UT
Description: Grant to fund farmers market financial incentives to SNAP
participants in Cache Valley, Utah.
Award: $9,751
Contribution: Collaborator
2014, Spring
USU Extension Mini Grant
Food $ense, Logan, UT
Description: Grant to fund a collaboration between anti hunger groups in
Utah with intent to form a long standing anti hunger coalition.
Award: $10,000
Contribution: Co-PI
2013, Spring
USU Extension Mini Grant
Food $ense, Logan, UT
Description: Grant to fund nutrition education booths at farmers markets in
Utah that accept Electronic Benefit Transfer (EBT).
Award: $10,000
Contribution: Co-PI
2013, Spring
USU Extension Mini Grant
Food $ense, Logan, UT
Description: Grant to fund the development of Spanish curriculum and
materials for the SNAP-Ed Spanish speaking population in Utah.
Award: $10,000
Contribution: Co-PI
2013, Fall
SNAP Educational Plan-2013
Food Sense, Logan, UT
Description: Grant to fund the Utah Food Sense program. Funding is
distributed to every county in the state to provide nutrition education and
cooking demonstrations.
Award: $959,473
Contribution: Supporting
2009, Spring
Myra Foundation Grant
Red River Valley Community Action, Grand Forks, ND
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Description: Grant provided funding for the Food Fellowship Program.
Funding was utilized for purchasing the pans/lids necessary for the
distribution of donated prepared and perishable food items.
Award: $1,000
Contribution: Co-PI
2009, Spring
ECOLAB Grant
Red River Valley Community Action (RRVCA), Grand Forks, ND
Description: Grant provided funding for the Food Fellowship Program.
Funding was utilized for purchasing the pans/lids necessary for the
distribution of donated prepared and perishable food items.
Award: $2,000
Contribution: Co-PI
SERVICE EXPERIENCE
2016

Public Health Nutrition Journal
Article Reviewer: Whetting Disadvantaged Adults’ Appetite for Nutrition
Education

2015

Society of Nutrition Education and Behavior
Mentor for dietetics students

2015

Journal of the Academy of Nutrition and Dietetics
Article Reviewer: Nutrition Security in Developing Nations: Sustainable Food,
Water, and Health

2015

Journal of the Academy of Nutrition and Dietetics
Preliminary reviewer of the Guidelines for Community Nutrition and Public
Health Nutrition Practice, 3rd Edition

2015 & 2016
Society of Nutrition Education and Behavior
SNEB Abstract Reviewer
2014 & 2015
Academy of Nutrition and Dietetics
Champions for Healthy Kids Grant Reviewer
2014

Journal of the Academy of Nutrition and Dietetics
Article Reviewer: Food and Nutrition for Older Adults: Promoting Health and
Wellness

2014

Society of Nutrition Education and Behavior
SBEB MyPlate e-Catalog Reviewer

2013-2015

Utah State University Dietetics Internship
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Scholarship Reviewer
2013-2014
Utah Academy of Nutrition and Dietetics (UAND)
Conference Committee--Speaker Subcommittee
2006-2010
Students Today Leaders Forever
Spring Break Pay it Forward Tour 2007
Spring Break Pay it Forward Tour 2008
The Big Event (2007-2010)
Dilla Days community clean up (2007- 2008)
2006-2010
Nonprofit Leadership Student Association
Annual Snowball Fundraiser (2007)
Annual Prom Dress Fundraiser (2008-2010)
2006-2010
Student Association of Nutrition and Dietetics (SAND)
Founder of the Nutrition and Dietetics Peer Mentorship Program
TEAM Nutrition (2005-2006)
Love your Body Week (2007-2009)
Meals on Wheels (2006-2008)
2008-2009
USDA’s Team Nutrition
Provided monthly nutrition education for children at a Grand Forks, North
Dakota elementary school.
PRESENTATIONS
2016 Reducing Food Insecurity and Improving Fruit and Vegetable Intake
Among Farmers' Market Incentive Program Participants
Invited Presenter for the Journal of Nutrition Education and Behavior Journal
Club Webinar Series
Location: Online Webinar
2015

Obesity Among SNAP Participants
Guest lecture for NDFS 6600 Current Topics in Obesity
Location: Utah State University

2015

Secrets to Happiness
Presenter for SNAP-Ed Annual Conference
Location: Midway, Utah

2015

Obesity Among SNAP Participants
Presenter for SNAP-Ed IVC Training
Location: Utah State University, Logan, UT
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2015

SNAP-Ed Participant Interviews
Presenter for SNAP-Ed IVC Training
Location: Utah State University, Logan, UT

2012-2014

SNAP-Ed Evaluations
Presenter for the SNAP-Ed Annual Conference
Location: Salt Lake City, UT

2014

Program Evaluation
Guest lecture for Nutrition Communications
Location: Utah State University, Logan, UT

2013

4 Bucks a Day
FACS Conference
Location: Brigham Young University, Provo, UT

2012

Making a Difference
Community Action Partnership, Utah’s Conference on Poverty
Location: West Valley City, UT

2012

Get Well With Nutrition
InTech Health Fair
Location: InTech High School, Logan, UT

CONFERENCES
2014 and 2015

Teaching at USU: A Faculty Workshop, USU

2014

Utah Academy of Nutrition and Dietetics Annual Conference

2014

Academy of E-Learning Excellence, USU

2014 and 2015

Society of Nutrition Education and Behavior Annual
Conference

2013 and 2015

SNAP-Ed Mountains Plains Region Conference

2013 and 2015

Association of SNAP-Ed Nutrition Networks and Other
Implementing Agencies (ASSNA)

2008 and 2010

American Humanics Management Institute (AHMI)

2009

Food and Nutrition Conference and Expo (FNCE)
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AWARDS/HONORS/SCHOLARSHIPS
2012-2013

Portneuf Medical Center Health Care Foundation Scholarship

2012

Follett Bookstore Scholarship

2011

Idaho Public Health Association Student Scholarship

2009-2010

Burness Wenberg Scholarship

2009-2010

Cindy Flannery (NWDDA) Scholarship

2008-2009

Next Generation Student Leader

2008-2009

Olive Bushby Scholarship

2008-2009

Davis and Marjorie Ronglie Scholarship

2008

Intercollegiate Academic Funding Award

2007

Presidents Honor Roll

AFFILIATIONS
2006-Present

Academy of Nutrition and Dietetics, Member

2012-Present

Society of Nutrition Education and Behavior, Member

2011-Present

Public Health/Community Nutrition Practice Group, Member

2011-Present

Utah Academy of Nutrition and Dietetics

2011-Present

Utah Public Health Association, Member

2011-2013

Idaho Public Health Association, Student Member

2011-2013

Public Health Student Association of ISU, Member

2010-2011

Nutrition Education for the Public (NEP), Member

