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IntroductIon 

 Health goals set for this decade in-
clude recommendations for fruit and 
vegetable consumption outlined in 
Healthy People 2020, the strategic plan 
for improving the nation’s health pub-
lished by the U.S Department of Health 
and Human Services.1 However, na-
tional surveys conducted by the Cen-
ter for Disease Control and Prevention 
(CDC) indicate only 33% of adults 
meet the fruit and 27% meet vegeta-
ble consumption recommendations.2

 Improving fruit and vegetable con-
sumption among adults has become a 
national health priority not only in the 
interest of promoting basic nutritional 
health, but also because of the demon-
strated link between their consump-
tion and risk for chronic disease3–5 and 

some cancers.6–12 Individual behaviors 
and preferences are the factors most 
commonly used to predict lower fruit 
and vegetable consumption.13–16 How-
ever, analyses conducted from a food 
systems perspective take into account 
how social, economic and political fac-
tors – the social determinants of health 
– impact fresh fruit and vegetable con-
sumption patterns.17 The linkages be-
tween social determinants and fresh 
produce consumption are revealed by 
the substantial evidence of disparities 
in consumption in terms of ethnicity 
and race, gender and marital status18,19 
and by poverty income ratio.20 Access 
is considered an important factor as-
sociated with these disparities in fruit 
and vegetable consumption. One in-
dicator that has been developed to 
understand access to fresh fruits and 
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Objective: Disparities in fruit and vegetable 
consumption have been observed across 
income and race-ethnicity and shown to be 
associated with both access to fresh food 
venues and price. This study assesses the 
feasibility of increasing produce consump-
tion by incentivizing fruit and vegetable 
purchases at local markets.

Design: We conducted analyses of a cross-
sectional survey of program participants and 
point-of-sale reports on fruit and vegetable 
purchases at the fresh food markets.

Participants: A total of 176 participants 
were enrolled in the “Veggie Dollars” pro-
gram (VDP). 

Setting: Five fresh food markets in the 
Lower Ninth Ward (LNW) of New Orleans, 
Louisiana.

Intervention: From January to July 2016, 
Sankofa, our community partner, recruited 
patrons at its markets into the VDP, a fresh 
food incentive program. Participants re-
ceived coupons worth $4 per week for fruit 
and vegetables over a six-week period.

Main Outcome Measures: Total monthly 
gross, VDP, and SNAP benefit sales at the 
markets measured program participation. A 
survey (N=96) assessed the demographics 
and fruit and vegetable purchasing practices 
of participants.

Results: Participants were predominantly 
women (81%), African American (94%) and 
raising children at home (53%). Point-of-
sales data indicated that VDP sales nearly 
doubled over the intervention period. Total 
market sales and SNAP benefit purchases 
also increased. The majority (63%) of VDP 
participants reported their produce purchas-
es increased and 89% reported increasing 

their consumption of fruit and vegetables 
since entering the program.

Conclusions: Monetary incentives were as-
sociated with increased fruit and vegetable 
purchases at local fresh food markets in a 
low-income minority community. Ethn Dis. 
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vegetables is the “food desert,” de-
fined in the 2008 Farm Bill as “an 
area in the United States with limited 
access to affordable and nutritious 
food, particularly such an area com-
posed of predominately lower-income 
neighborhoods and communities.”21  
 Food deserts, and thus disparities 
in access to fresh fruits and vegetables, 
disproportionately affect ethnic and 
racial minority populations living in 
low-income communities –  neigh-

be available in small food retail out-
lets.26 These small retail stores can have 
a more pronounced impact on local 
food access in low-income communi-
ties compared with large supermarkets 
as they overcome one of the primary 
barriers to access, transportation.27 
However, price point has been shown 
to be more important than distance 
in healthy food choices among resi-
dents of low-income neighborhoods.28

 Expanding food options to smaller 
stores and direct-to-consumer market-
ing interventions, like food stands, 
community-supported agriculture and 
farmers’ markets have shown a corre-
lation with an increased consumption 
of fruits and vegetables.5,29–32 A study 
of women in North Carolina found 
that women who shopped at farmers’ 
markets were more likely to consume 
more fruits and vegetables30 and the 
use of an incentive program in New 
York was shown to increase shopping 
at markets and self-reported fruit and 
vegetable consumption.11,33 Another 
study that examined the impact of the 
introduction of fresh fruit and vegeta-
ble stands in an ethnically diverse and 
low-income neighborhood in Austin, 
Texas, found that simply providing 
fruit and vegetables alone without 
additional educational materials in-
creased fruit and vegetable consump-
tion among community members.5 
 Researchers and city planners in 
New Orleans, Louisiana, have used 
the food deserts concept to better un-
derstand disparities in the city. A study 
on the consumption of fruits and vege-
tables by New Orleans residents found 
that only 19% of New Orleans house-
holds met the five-a-day recommenda-
tion.27 Furthermore, consumption lev-
els were directly related to the amount 

of vegetable shelf space near their 
homes. Residents who lived more than 
a block away from stores with fresh veg-
etable shelf space had the lowest rates 
of consumption.27 Interest in improv-
ing food access for communities in the 
Lower Ninth Ward have led commu-
nities to look for innovative solutions.
 In line with this research, we con-
ducted a community-based participa-
tory research project that aimed to 
encourage fresh produce consumption 
and to better understand the relation-
ship between fruit and vegetable con-
sumption and the availability of fresh 
produce in a New Orleans commu-
nity. Specifically, we assessed how the 
Veggie Dollars Program (VDP), a di-
rect-to-consumer intervention incen-
tivizing fresh fruit and vegetable pur-
chases at a community fresh produce 
market organized by Sankofa Com-
munity Development Corporation 
(CDC), affected produce purchases 
for market patrons. Recognizing the 
impact of location and price barriers 
to fruit and vegetable consumption, 
we look at how price incentives affect 
market sales and consumer-reported 
produce-purchasing habits over the 
course of the pilot program period.

Methods 

Design Overview
 Sankofa CDC, a non-profit or-
ganization, was founded as an effort 
to initiate preventive health services 
in New Orleans’ Lower Ninth Ward 
following the devastation of Hur-
ricane Katrina and serves vulnerable 
populations throughout the Greater 
New Orleans Area. Understand-
ing that disparities in food access as 

…we conducted a 
community-based 

participatory research 
project that aimed to 

encourage fresh produce 
consumption and to 

better understand the 
relationship between fruit 
and vegetable consumption 

and the availability of 
fresh produce in a New 

Orleans community.

borhoods with a high concentration 
of minority residents have been found 
to have less access to supermarkets 
and healthy foods.22–25 While much of 
early food desert research focused on 
the availability of large supermarkets, 
some studies have found that, despite a 
lack of supermarkets, healthy food may 
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both a location and price problem,34 
Sankofa CDC operated the Veggie 
Dollar Program (VDP) pilot proj-
ect from January to July 2016. The 
VDP aimed to increase the acces-
sibility and affordability of locally 
sourced fresh fruits and vegetables 
through the implementation of a 
voucher program at four of Sankofa’s 
five neighborhood fresh markets in 
the Greater New Orleans area: the 
Fresh Stop Market; Lower Nine Se-
nior Center Mobile Market; Har-
mony House Mobile Market; and the 
Mercy Endeavors Mobile Market. All 
fresh market sites accept federal food 
assistance benefits including Supple-
mental Nutrition Assistance Program 
(SNAP) and Louisiana Department 
of Agriculture Farmers’ Market Nu-
trition Program (FMNP) vouchers.35 
Veggie Dollars were distributed as 
booklets with six weekly coupons val-
ued at $4 each to purchase fresh fruits 
and vegetables at the markets without 
having to spend their SNAP benefits, 
though participants could make addi-
tional purchases on their own accord. 
 The VDP was designed as a com-
munity-based participatory research 
project to improve community access 
to fresh produce and to increase the 
purchasing power of fresh fruits and 
vegetables for families who receive 
SNAP, FMNP, Women and Infant 
Children (WIC) and Medicaid bene-
fits. Community-based participatory 
research is an approach to research 
that collaboratively involves com-
munity members, practitioners and 
researchers in the research process.36 
We used responses from a cross-sec-
tional, observational survey to assess 
how the program affected produce 
purchase habits and overall market 

sales. Additionally, we used point of 
sales (POS) data and participant sur-
veys data to explore the relationship 
between total market sales and Veg-
gie Dollar voucher redemptions, as 
well as participation of SNAP benefit 
recipients in the program and their 
use of additional SNAP benefits. 

Data Collection
 The survey was designed and data 
collected by the Sankofa staff. Par-
ticipants were recruited at the five 
markets with assistance from Mobile 
Market partner organization site di-
rectors and members. Families were 
also recruited and registered at the 
Daughters of Charity at St. Cecelia’s 
community health clinic, the largest 
health clinic in the Ninth Ward, in 
addition to the markets. Recruitment 
and community engagement for the 
program was also led by two neigh-
borhood volunteers, appointed as 
community ambassadors to provide 
Fresh Stop Market customers with 
information on food items for pur-
chase, assisted with sales operations, 
and help VDP participants. Purchases 
with Veggie Dollar voucher redemp-
tions were recorded with a Square 
(https://squareup.com/pos) point-of-
sale system. Data were collected on 
program participants’ purchasing and 
consumption habits by administering 
surveys to program participants dur-
ing the program period. Lower Ninth 
Ward residents who volunteered at the 
Markets served as community ambas-
sadors to assist with dissemination of 
information and registration of par-
ticipants for the VDP. The Louisiana 
State University institutional review 
board approved researcher analysis 
of the VDP data Sankofa collected.

Outcome Measures and 
Analysis
 The analysis focused on three pri-
mary outcome measures: 1) overall 
market and program participation; 2) 
SNAP recipient participation and ad-
ditional benefit spending; and 3) pro-
duce purchasing habits. Market partic-
ipation was measured in terms of the 
number of transactions made at the 
markets overall, as well as the number 
of transactions made by program par-
ticipants during the pilot period. Data 
on market transactions were collected 
from the point-of-sale processing sys-
tem. SNAP recipient participation 
measures included the percentage of 
participants who are SNAP recipients 
as reported in survey and registration 
data. Additional benefit spending was 
captured in a survey question asking 
participants whether they spent ad-
ditional benefit money at the market. 
 Finally, produce-purchasing hab-
its were examined using survey ques-
tions that asked participants whether 
their fruit and vegetable purchases in-
creased, if the variety of the fruit and 
vegetables they purchase expanded 
and whether program participation 
was important to those purchases. 
Specifically, regarding quantity, par-
ticipants were asked, “Because of the 
Veggie Dollars Program, the amount 
of fresh fruits and vegetables I buy has: 
a) increased; b) stayed the same; c) de-
creased; or they were d) not sure/ don’t 
know.” Regarding variety, they were 
asked, “Because of Veggie Dollars Pro-
gram, I am buying: a) about the same 
kinds of fruits and vegetables I used 
to buy before using Veggie Dollars; b) 
some different kinds of fruits and vege-
tables; c) many different kinds of fruits 
and vegetables; d) Fewer kinds of fruits 
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and vegetables; or e) not sure / don’t 
know.” Descriptive analyses includ-
ing chi-square tests were conducted 
to assess differences between program 
recipients by receipt of SNAP benefits 
and other demographic characteristics.

results 

 There were 176 program partici-
pants and 96 completed survey ques-
tionnaires to evaluate their experience 
in the program. The survey response 
rate was 66%; of the 176 program 
participants surveyed: 50 people did 
not return the survey and 30 could 
not be reached to complete the survey. 
All participants who did not return the 

survey were excluded from the analysis. 
 As shown in Table 1, of the 96 
participants in the program who 
completed the survey, 80% were fe-
male. Almost all the participants 
(94%) identified as African Ameri-
can. The majority (52%) were raising 
children in their household and 67% 
of the adults aged >55 years were rais-
ing children. Among parents raising 
children, 48% were raising children 
aged > 12 years. Approximately 79% 
of the male respondents were not rais-
ing children as compared with 47% 
of the female respondents. The most 
popular means of accessing the mar-
kets was by driving a vehicle (41%). 
However, a substantial percentage 
of community members (34%), 

particularly those who shop at the 
Lower Nine Senior Home or Mercy 
Endeavors, walked to the markets.
 During the program period, gross 
market sales nearly doubled and Veg-
gie Dollar redemptions more than 
quadrupled. Figure 1 shows monthly 
gross and Veggie Dollar sales at all 
market sites over the program pe-
riod. For general market usage, 56% 
of survey respondents stated that the 
program increased their number of 
visits to the Sankofa Markets. Look-
ing at market-specific usage, 71% 
of respondents shopped at the Fresh 
Stop Market, 13% at the Lower Nine 
Senior Center Mobile Market, 10% 
at Mercy Endeavors Mobile Mar-
ket and 6% at the Harmony House 
Mobile Market. Respondents aged 
<45 years only shopped at Fresh Stop 
Market. Respondents aged >45 years 
shopped at all five markets, with 
the majority shopping at the Lower 
Nine Senior Center Mobile Market. 
 Survey respondents noted changes 
in their produce purchasing hab-
its along one or both measures: 1) 
amount purchased and 2) variety 
purchased. As seen in Table 2, most 
survey participants reported that they 
increased their purchase of fruits and 
vegetables. In terms of produce vari-
ety, 66% reported that program par-
ticipation resulted in their purchase of 
a wider variety of fruits and vegetables. 
Additionally, 89% reported positive 
changes in their consumption habits 
responding that since beginning the 
VDP they and their family were eat-
ing more fruits and vegetables. Re-
spondents also indicated that they 
linked their program participation to 
their use of the fresh markets and to 
their fruit and vegetable purchases. A 

Table 1. Participant characteristics, N=96

Number n %

Age
   18 to 24 years 3 3
   25 to 34 years 12 12
   35 to 44 years 14 15
   45 to 54 years 13 14
   55 to 64 years 27 28
   ≥64 27 28
Sex 
   Female 77 80
   Male 19 20
Race/Ethnicity 
   African American 90 94
   Hispanic 1 1
   Other 2 2
   White 3 3
Parenting children in home 50 52
Age range of children 
   0 to 5 years 19 20
   6 to 11 years 31 32
   12 to 17 years 46 48
SNAP recipient 72 75
Transportation to market
   Driving 37 41
   Walking 31 34
   Bicycling 3 3
   Ride from friends/family 14 15
   Public transportation 4 4
   Other 4 2
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wide majority of respondents (86%) 
said the program was important to 
motivating their visit to the market, 
and an even wider majority (98%) 
reported that the VDP was impor-
tant to their purchase of fruits and 
vegetables. Even among participants 
who visited the Market weekly, 64% 
responded that, with involvement in 
the program, their purchases of fruits 
and vegetables increased. Approxi-
mately 66% reported purchasing a 
wider variety of fruits and vegetables. 
More than 94% of these frequent 
visitors said that their program par-
ticipation increased their family’s 
consumption of fruits and vegetables.
 Among survey respondents, 
75% of those who received the Veg-
gie Dollar vouchers were also SNAP 
benefit recipients. The demograph-
ics of SNAP Veggie Dollar partici-
pants were similar to survey respon-
dents who did not receive SNAP in 
terms of race/ethnicity (94% African 
American), age (the majority of both 
non-recipients [67%] and recipients 
[53%] were seniors aged >55 years), 
and parent status (50% of non-recip-
ients and 55% of recipients were rais-
ing a child in the home). However, a 
significantly higher percentage (89%) 
of SNAP recipient respondents were 
female (Table 3). Both SNAP recipi-
ents and non-recipients used similar 

modes of transportation to the mar-
ket, the majority driving or walking.
 While VDP participants were 
not required to use their SNAP card 
to participate in the program, some 
opted to also use their SNAP benefits 
at the markets. Monthly point-of sale 
data for SNAP purchases increased 
over the program consistent with a 
program effect (Figure 2). Differences 
between SNAP recipients and non-
recipients in terms of reported changes 
in produce purchases were not signifi-
cant. Among SNAP recipients, survey 
respondents also reported increases 
in the quantity of their fruit and veg-
etable purchases and the variety of 
those purchases. As shown in Table 2, 
70% of survey respondents who re-

ceived SNAP reported that they had 
increased their purchase of fruits and 
vegetables with the VDP and another 
16% reported at least maintaining 
their previous purchase levels. Similar 
to the patterns among all respondents 
and not significantly different from 
non-recipients, 63% of SNAP benefit 
recipients reported they purchased a 
wider variety of fruits and vegetables 
and 90% reported that their family 
was consuming more fruits and vege-
tables as a result of their participation. 
Approximately 87% of recipients re-
sponded that the VDP was important 
to their decision to come to the market 
and an even greater percentage, 98%, 
said it was important to their deci-
sion to purchase fruits and vegetables. 

Table 2. Changes in purchasing habits of survey respondents, N=96

Quantity Variety 

Increased Maintained Decreased Increased Maintained Decreased

All respondents, n=93a 63% (59) 17% (16) 9% (8) 66% (61) 29% (27) 1% (1)
SNAP respondents , n=68b 70% (48) 16% (11) 7% (5) 63% (43) 32% (22) 0

a. For all respondents, the quantity and variety variables were each missing data for 3 respondents who did not overlap with each other. Of these respondents, 10 chose 
“not sure/don’t know” as a response to the quantity question and 4 chose it for the variety question. 
b. For SNAP respondents (75% of all respondents), 1 respondent was missing data on quantity and 2 respondents were mission data on the variety question. Among these 
SNAP respondents, only 5 chose “not sure/don’t know” as a response to the quantity question and 3 chose it for the variety question.
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Figure 1. Gross market and veggie dollar sales over program period.
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dIscussIon 

 The Veggie Dollar Program was 
associated with increased purchases 
of fresh fruits and vegetables at the 
Sankofa Fresh Markets. Participants 
in the program reported that they 
increased both the amount and vari-
ety of their produce purchases. Addi-
tionally, the gross market sales nearly 

doubled and the market purchases 
made using SNAP benefits substan-
tially increased during the program 
period. These findings are in line with 
recent research indicating that merely 
locating a market with fresh foods in 
neighborhoods characterized as food 
deserts does not necessarily increase 
fresh produce purchases.37 That the 
addition of an incentive program to 

subsidize the cost or decrease the price 
of locally available fresh fruits and veg-
etables increased reported purchases 
lends additional support to recent re-
search on food deserts that suggests 
that price, more than location, poses 
a barrier to access to healthy food.28 
 Community, city, and academic 
partnerships were engaged to develop 
the produce incentive model, promote 
offerings, and recruit participants to 
the program. At the local level, we 
partnered with the Lower Nine Se-
nior Citizens Center, Daughters of 
Charity Services at St. Cecilia, Mercy 
Endeavors and Harmony House to 
recruit program participants and host 
Mobile Market sites. Collaborations 
with local farmers and food distribu-
tors to source 40% of Market pro-
duce enabled us to provide food that 
was familiar to the community. Mar-
ket signage provided additional in-
formation to consumers on the local 
sources of produce they purchased. 
 While the results suggest that the 
VDP program positively affected over-
all market household fruit and veg-
etable purchases, these findings should 
be considered in the context of cer-
tain limitations. Firstly, both program 
participation and survey distribution 
were non-random and data were cross-
sectional. A pre- post-intervention sur-
vey design would have improved the 
ability to evaluate program impact. 
Secondly, there was no information on 
survey non-respondents. It could be 
that all non-respondents were either 
unaffected or dissatisfied with the pro-
gram, or the converse, thus the omis-
sion of them from the analysis could 
skew the results. Similarly, in an effort 
to minimize the response burden as 
this was a pilot study implemented a 

Table 3. Participant demographics by SNAP program participation

Not SNAP Recipients SNAP Recipients

n=24, 25% n=72, 75%

Age
   18 to 54 years 8 33% 33 47%
   >55 years 16 67% 37 53%
Sex
   Female 15 62% 62 89%
   Male 9 38% 8 11%
Race/ethnicity 
   African American 23 96% 64 94%
   Other 1 4% 4 6%
Parent 12 50% 38 55%
Child age range (if parent) 
   Under 11 years 8 67% 14 46%
   12 to 17 years 4 24% 16 53%
Transportation to market
   Drive 12 52% 24 36%
   Walk 6 26% 24 36%
   Other 5 22% 18 28%
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Figure 2. Market sales using SNAP benefit dollars during pilot.
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community-based program, we lim-
ited the number of survey questions, 
intentionally leaving out questions 
that would have allowed for the dis-
aggregation of results by factors like 
education and income level. It could 
be the case that other social determi-
nants of health are more fundamental 
to understanding produce-purchasing 
habits. Finally, survey questions could 
have elicited responses that were biased 
to more positively reflect both person-
al habits and program outcomes, as re-
spondents may be interested in reflect-
ing a more positive portrayal of their 

ticipants develop skills and knowl-
edge on how to prepare fresh fruits 
and veggies with lessons that connect 
the consumption of whole foods with 
preventative health approaches. They 
are also introduced to a variety of 
recipes, food label reading, and USDA 
MyPlate recommendations for a bal-
anced diet. Evaluating these efforts 
will help to further understand how 
purchase translates to consumption 
and investigate the role that knowl-
edge of fruit and vegetable preparation 
plays in purchasing and consumption 
habits alongside price and location.

conclusIons 

 This study found that location of 
markets that sell fresh fruits and veg-
etables was important but not the sole 
factor supporting an individual’s in-
crease in produce purchases. Findings 
suggest that strategies to increase fresh 
produce access include: 1) incentives 
to improve one’s purchasing power; 2) 
direct community engagement in pro-
vision of food and involvement of par-
ticipants; and 3) convenient location. 
Furthermore, any program or cam-
paign would be most effective when di-
rectly aligned with community needs, 
planning, and decision-making to en-
sure its growth, expansion and success. 
 The participation of SNAP ben-
efit customers at the Sankofa Fresh 
Stop and Mobile Markets indicate 
that the VDP should be explored 
for adoption in other communities. 
A well-structured program with an 
outreach plan and engaged commu-
nity members would provide a vi-
able method for initial recruitment of 
neighborhood-based participants and 

support a space for regular ongoing 
shoppers to purchase fresh produce. 
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