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ABSTRACT
Objective: To determine whether participation in a farmers’ market incentive pilot program had an
impact on food security and fruit and vegetable (F&V) intake of participants.
Methods: Participants in the Supplemental Nutrition Assistance Program were eligible to receive a
dollar-per-dollar match up to $10/wk in farmers’ market incentives. The researchers used a pretestposttest design to measure F&V intake and food security status of 54 adult participants before and after
receiving farmers’ market incentives. The 6-item Behavior Risk Factor Surveillance System questionnaire
and US 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 increased intake (P < .05) was found among selected vegetables.
Conclusion and Implications: Participation in a farmers’ market incentive program was positively
related to greater food security and intake of select vegetables among participants in the Supplemental
Nutrition Assistance Program.
Key Words: farmers’ markets, food security, Supplemental Nutrition Assistance Program, fruits,
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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

1

children are also more likely to experience food insecurity.2 The diet of foodinsecure individuals tends to be less
nutritious and balanced compared
with 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 individ-
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uals.6-8 This development corresponds
with
the
current
focus
on
incentivizing Supplemental Nutrition
Assistance Program (SNAP) participants to improve dietary intake and
raise health outcomes among these
individuals.9 Major federal nutrition
assistance programs such as SNAP
and the Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC) now allow beneﬁts to be
used at farmers' markets as a way to
improve food security and increase
F&V consumption among lowincome participants.10-12 People who
rely on federal nutrition assistance
are encouraged to use nutrition
assistance beneﬁts at farmers' markets
through newly established farmers'
market incentive programs.13,14 The
WIC Farmers' Market Nutrition Program
(FMNP) and the Senior Farmers' Market
Nutrition Program provide up to $30
and $50, respectively, as annual F&V
incentives for eligible participants.15
Matching programs have become a
common strategy for incentivizing
SNAP participants to use beneﬁts at
farmers' markets by providing a
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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
The researchers chose a pretest-posttest
study design for this pilot study. The
design allowed the researchers to measure the change in food security status
and F&V consumption of participants
from baseline to 4 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 before data
collection after review of the informed
consent document.
To be eligible to participate in the
study, individuals had to be aged $
18 years, 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 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 be used
only 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 inter-

ested 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 whether they
were willing to participate in a 4-week
follow up survey. The researchers
collected ﬁrst names and phone
numbers from 74 interested participants and contacted the participants
via telephone 4 weeks after completion
of the initial survey. Participants were
contacted up to 3 times to complete
the 4-week follow-up survey. A total of
54 participants completed the followup survey and were mailed a voucher
worth $3 to use at the farmers' market
as an additional incentive.
Conﬁdentiality was maintained by
using identiﬁcation (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. Fruit and
vegetable consumption was measured
using the 6-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 that
it could be self-administered.21-23
Responses for the 6 F&V BRFSS
questions included: never, 1–3 times/
mo, 1–2 times/wk, 3–4 times/wk, 5–6
times/wk, 1 time/d, 2 times/d, and
$ 3 times/d. The 6-item short form
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of the Food Security Module, validated by the US Department of Agriculture (USDA), was used to measure food
security.24,25 The 16-item follow-up
survey included 2 questions about
self-reported changes in F&V intake
and variety and 2 questions about
farmers' market shopping habits; the
follow-up survey included the 6-item
F&V BRFSS module and the 6-item
Food Security Module, as discussed
earlier. Each initial survey had a unique
ID number that was matched with participants' follow-up information.
To assess the content validity of the
survey, several faculty and staff were
asked to review the survey independently before survey administration.
Changes were made to the survey to
further align questions with the data
being measured.

Data Analysis
Data were double-entered for accuracy. Frequencies and descriptive statistics including mean, SD, medians,
and interquartile range were analyzed.
If more than 1 question from the food
security module or the F&V module
was skipped, surveys were excluded
from the ﬁnal analysis. Two participants who completed both the initial
and follow-up survey were excluded
from the study because they completed
none 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
were no missing demographic data.
Baseline differences among participants who completed only the initial
survey and those who completed both
the initial and 4-week follow-up surveys
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 signedrank test was used to compare the scores
for each question in the F&V module
and total F&V consumption for each
participant. All data analyses were conducted using SPSS 21.0 (version 21.0,
SPSS, Inc, Chicago, IL, 2012).
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RESULTS
A total of 54 participants completed
the initial and follow-up surveys.
There was no signiﬁcant difference between the demographic characteristics of participants who completed
only the initial survey and those
who completed both the initial
and 4-week follow-up surveys. Followup participants were signiﬁcantly
(P < .05) more likely than participants
who completed only the initial survey
to have shopped at the farmers' market before 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 (average
age, 38 years). The average household
had 1.6 children aged <18 years. A total of 74% of participants reported
shopping at the farmers' market
before the Double-Up Food Bucks pro-
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gram. In addition, 63% of participants
reported they had not had enough
money for food at some point in the
previous 12 months.
The researchers compared the percentages of responses for the food
insecurity questions for the initial
and follow-up surveys. After participating in Double-Up Food Bucks, fewer
individuals reported experiencing
food insecurity–related behaviors
(Table 2). Participants reported a
decrease in the frequency of skipping
meals, eating less food, feeling hungry, and not having enough money
to buy enough food and eat balanced
meals. The mean of the food security
score decreased signiﬁcantly from 3.0
to 2.3 (P < .05).
The mean, SD, and P for each of the
6 F&V questions and the F&V score
were compared (Table 3). The individual question score for other vegetables
(tomatoes, corn, eggplants, peas, lettuce, cabbages, and white potatoes)
increased signiﬁcantly (P ¼ .001).

Table 1. Demographic Characteristics of Double-Up Food Bucks Participants in
Utah (n ¼ 54)
Characteristics
Gender, female

Total (%)
74

Age, y
18–39
40–59
$ 60

67
28
5

Race/ethnicity
Asian
Black/African American
Hispanic or Latino
White
Other or multiple

2
7
9
71
11

Children age < 18 in household
None
1–2
3–4
5

32
45
22
1

Receive other nutrition assistancea
Assistance from family or friends
Food bank
Soup kitchen or community meals center
Special Supplemental Nutrition Program for Women, Infants, and
Children
Employment status
Employed
Not employed

22
26
2
20

45
55

a
Participants were able to select all of the nutrition assistance programs in which
they were enrolled; therefore, the total does not equal 100%.

The scores for the other individual
questions regarding intake of fruit
juice, fruit, canned beans, darkcolored vegetables, and orange vegetables did not change signiﬁcantly, nor
did the total F&V score (P ¼ .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. A total of
98% 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 among lowincome individuals. Results of this
pilot study suggest that there was an increase in food security status of select
SNAP participants after receiving
farmers' market incentives over a 4week period. Few studies have investigated the impact of farmers' market
incentives on the food security status
of program participants. Signiﬁcant differences were not found regarding food
security status among WIC FMNP participants compared with WIC participants when the 18-item US Food
Security Module was used.10 However,
it is possible that the small allotment
of $18/y was not adequate to improve
food security status among participants.10 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 because of the larger ﬁnancial
allotment provided weekly. Incentives
of at least $20/wk have been reported
as the minimum amount required to
support nutrition-related behavior
changes in low-income populations.26
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 owing to the small convenience sample. Previous studies with
larger sample sizes indicated that
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Table 2. Percentages of Participants Who Reported Food Insecurity Before and After Program Participation
Food Insecurity Questions

Survey

Answers
Often True

Sometimes
True

Never True

Don’t
Know

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

Initial (n ¼ 53)
Follow-up (n ¼ 54)

9.4%
17.9%

64.2%
33.9%

22.6%
46.4%

3.8%
0%

We couldn’t afford to eat
balanced meals

Initial (n ¼ 53)
Follow-up (n ¼ 54)

22.6%
19.6%

47.2%
33.9%

26.4%
46.4%

3.8%
0%

Yes, Almost
Every Day

Yes Some
Days But
Not Every
Day

Yes, Only
1 or Two
Days

No

Don’t
Know

19.2%
16.1%

19.2%
12.5%

50%
70.4%

3.8%

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

Initial (n ¼ 52)
Follow-up (n ¼ 54)

7.7%
< 1%

No

Don’t Know

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

Initial (n ¼ 53)
Follow-up (n ¼ 54)

50.9%
33.9%

45.3%
66.1%

3.8%
0%

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

Initial (n ¼ 53)
Follow-up (n ¼ 54)

37.7%
32.1%

60.4%
67.9%

0%
0%

Yes

Note: Food insecurity answers were based on whether the statement was often true, sometimes true, or never true in the past
month.
F&V intake increased among farmers'
market incentive participants after program participation.27-29 Self-reported
F&V intake increased signiﬁcantly
among participants of the Philly Food
Bucks incentive program (P ¼ .006)
compared with nonparticipants.13 Researchers of the USDA's Healthy Incentives Pilot found a 0.24-cup equivalent
increase in F&V intake among participants receiving farmers' market incentives compared with the control
group.29 A similar study found a significant increase in F&V intake of 1.4 servings/1,000 cal among individuals who
received WIC FMNP (P < .001)
compared with the control group.28
Furthermore, participants who receive
farmers' market incentives eat more
vegetables as snacks compared with 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.
To the authors' knowledge, 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, to the authors'
knowledge, this study is at the forefront of research supporting farmers'
market incentive programs for lowincome individuals. Results of this pilot study indicate that further research
should be conducted regarding
farmers' market incentives as an intervention strategy to improve food security and F&V consumption among
low-income 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 nutritionrelated behaviors. Therefore, this
study was not powered to determine
an effect size between mean scores of
the initial and 4-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 vary among
study participants and all Double-Up
Food Bucks participants. This was

demonstrated by the difference in
farmers' market use among study participants who completed the initial
survey compared with those who
completed both the initial and
follow-up surveys. Based on the 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 4-week follow-up
surveys used in this study relied on
self-reported 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 because 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 participants' awareness of being studied via
the Hawthorne effect.32 It is possible
that participants who completed the
follow-up study did not represent the
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Table 3. Change in F&V Intake of Double-Up Food Bucks Participants After Program Participation
Pretest

Posttest

Mean ± SD
0.24  0.37

Median
(Interquartile
Range)
0.06 (0.07–0.21)

P
.50

0.50 (0.21–1.0)

0.81  0.67

0.79 (0.21–1.0)

.38

0.35  0.53

0.21 (0.07–0.29)

0.28  0.49

0.21 (0.07–0.21)

.22

Consumption of dark green
vegetables (n ¼ 49)

0.46  0.49

0.21 (0.21–0.79)

0.52  0.58

0.50 (0.18–0.79)

.24

Consumption of orange
vegetables (n ¼ 49)

0.27  0.46

0.21 (0.07–0.21)

0.27  0.26

0.21 (0.07–0.21)

.40

Consumption of other
vegetables (n ¼ 49)

0.52  0.53

0.50 (0.21–0.79)

0.77  0.61

0.64 (0.21–1.0)

.001

3.3  0.8

2.34 (1.41–3.25)

4.0  0.8

2.57 (1.63–3.71)

.10

Mean ± SD
0.26  0.32

Median
(Interquartile
Range)
0.07 (0.7–0.50)

Consumption of fresh, frozen,
and canned fruit (n ¼ 49)

0.71  0.71

Consumption of cooked or
canned beans (n ¼ 48)

Frequency of F&V Intake
Questionsa
Consumption of 100% pure fruit
juice (n ¼ 48)

Total F&V consumption
(n ¼ 47)

F&V indicates fruits and vegetables.
a
Values are median and interquartile range from a Likert scale (never ¼ 0.0; 1–3 times/mo ¼ 0.067; 1–2 times/wk ¼ 0.214; 3–4
times/wk ¼ 0.5; 5–6 times/wk ¼ 0.786; 1 time/d ¼ 1.0; 2 times/d ¼ 2.0; and $ 3 times/d ¼ 3.0). *P < .05 is considered significant.
Note: Comparisons were performed using Wilcoxon signed-rank test.

entire population accurately because
they were more likely to have previously shopped at the farmers' market
compared with participants who
completed only the initial survey.
The 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. Finally,
the survey used in this study was
not assessed for face validity within
the target audience; therefore, it is
possible that the survey was not
accurate in measuring what was
intended.

IMPLICATIONS FOR
RESEARCH AND
PRACTICE
The results of this study suggest that
there are 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 observed over a
longer period of time to determine
changes in long-term nutritionrelated behaviors. Increased intakes
of F&V were sustained among participating seniors 6 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 with regard 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 the impact of the program.
Nutrition education paired with
farmers' market incentives was found
to be an effective way to improve
F&V consumption among lowincome individuals with diabetes.33
Over half of participants of the
Healthy Options 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 nutritionrelated behaviors among low-income
individuals participating in farmers'
market incentive programs.
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