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Abstract

Background: To encourage the consumption of more fresh fruits and vegetables, the 2014 United Sates Farm Bill
allocated funds to the Double Up Food Bucks Program. This program provided Supplemental Nutrition Assistance
Program beneficiaries who spent $10 on fresh fruits and vegetables, in one transaction, with a $10 gift card exclusively
for Michigan grown fresh fruits and vegetables. This study analyzes how fruit and vegetable expenditures, expenditure
shares, variety and purchase decisions were affected by the initiation and conclusion, as well as any persistent effects of
the program.

Methods: Changes in fruit and vegetable purchase behaviors due to Double Up Food Bucks in a supermarket serving
a low-income, predominantly Hispanic community in Detroit, Michigan were evaluated using a difference in difference

fixed effects estimation strategy.

Results: We find that the Double Up Food Bucks program increased vegetable expenditures, fruit and vegetable
expenditure shares, and variety of fruits and vegetables purchased but the effects were modest and not sustainable
without the financial incentive. Fruit expenditures and the fruit and vegetable purchase decision were unaffected by

the program.

Conclusions: This study provides valuable insight on how a nutrition program influences a low-income, urban,
Hispanic community’s fruit and vegetable purchase behavior. Policy recommendations include either removing or
lowering the purchase hurdle for incentive eligibility and dropping the Michigan grown requirement to better align
with the customers’ preferences for fresh fruits and vegetables.
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Background

There is extensive evidence of the health benefits associ-
ated with eating fruits and vegetables (F&V); however,
many Americans consume significantly less than the
recommended daily level of F&V according to federal
guidelines [1, 2]. In an attempt to help address these
dietary deficiencies, the 2014 Farm Bill allocated $100
million over 5 years for the Food Insecurity Nutrition
Incentive (FINI) [3, 4]. FINI is a grant program designed
specifically to support programs aimed at increasing
F&V consumption among Supplemental Nutrition As-
sistance Program (SNAP)' participants [5]. One of the
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programs selected to receive funding from FINI was the
Double Up Food Bucks (DUFB) program.

The DUFB program provides SNAP customers that
spend $10 on fresh F&V (in one transaction) with a $10
gift card exclusively for Michigan grown fresh F&V. The
DUFB gift card was activated by the store cashier
immediately after the completion of the $10 F&V
purchase transaction and was valid until the end of
the program. DUFB is unique in that it provides a
financial incentive for Michigan grown F&V only,
while most other programs do not have a locally
grown F&V restriction [1, 6]. DUFB is also unique
with respect to its relatively large purchase hurdle
followed by a lump-sum financial transfer.
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The pilot project for DUFB was conducted in Detroit,
Michigan; partially because it has a large proportion of
its residents living in a food desert, the largest depopula-
tion rate from 2000 to 2010, and in 2013 the city filed
for bankruptcy and has yet to fully recover [7]. Low
income urban communities with high poverty rates, like
this study site, typically have high obesity rates and sub-
stantial dietary deficiencies (including insufficient F&V
consumption) [8, 9]. DUFB has expanded to 17 states
[10]; hence, determining if DUFB can increase the
purchase and possibly the consumption of fresh F&V by
SNAP recipients is critical to food policy.

Supermarket based programs aimed at increasing F&V
consumption have been implemented within supermar-
kets over time. These interventions typically fall into one
(or more) of four classifications: (1) point-of-purchase
information, (2) increased availability, variety, and con-
venience, (3) promotion and advertising, and (4) finan-
cial incentives [11]. Studies have found mixed results as
to whether supermarket based programs are effective at
increasing consumers’ nutritional knowledge and con-
sumption of F&V and most of those that did find influ-
ential effects, found the effects were not sustainable over
time [12-15].

The purpose of this paper is to evaluate the effects of
the DUFB program on fresh F&V purchases in a low-
income community in Detroit. Specifically, how did
DUFB implementation impact F&V purchase behaviors,
how the conclusion of DUFB impacted purchase behav-
iors and did DUFB have persistent effects. This evalu-
ation is unique in that it utilizes scanner data from a
supermarket to evaluate a nutrition program versus
interviews [16], surveys [17], receipt collecting [18], and
24-h food recalls [19]. Hence, the data does not contain
self-report response bias but reflects what is purchased,
which may not represent what was consumed. Another
unique aspect of this analysis is that fixed effects estima-
tion was used to control for unobserved heterogeneity,
which provides a more reliable estimate of the program’s
impact. Lastly, most studies conducted in the U.S. do
not examine Hispanic neighborhoods, even though the
literature shows that food demand differences exist
among ethnic groups in America [20, 21].

Methods

Data

Scanner data from a Detroit independent supermarket
that participated in DUFB was used for this study. The
store is located in a low-income predominantly Hispanic
community (within the census tract Hispanic is the
primary ethnicity; 69% of households are families; 90%
have not attended any type of college and the median
household annual income is under $30,000 [22]). The
data includes all store transactions from May 2014
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through January 2015. The unformatted receipt text file
was converted into a Stata file using Python version
2.7.2. A unique identifier was created for 41% of the
transactions where the customer either had a loyalty
card, credit card, debit card, SNAP benefits card or a
WIC account. The data was then transformed into a
panel dataset where each observation represents a
customer’s monthly purchases. The panel dataset struc-
ture allows the comparison of F&V expenditures over
time for each consumer with a unique identifier.

Non-random treatment assignment

This study estimates the causal effects of the DUFB
program using a quasi-experimental approach. Eligibility
of customers to participate was nonrandom given that
only SNAP beneficiaries were eligible to participate in
DUFB. Difference in Difference (DD) relies on data of
both the treated and the control groups before and after
treatment, to control for any confounding effects
present, in order to estimate the treatment effects [23].
This panel dataset permits the use of both a cross-
sectional estimator and a time-series estimator to differ-
ence away any permanent differences between the
groups and any common trends affecting both groups;
hence, the non-random treatment assignment of DUFB
was addressed by using DD (see Additional file 1 for
assessment of the DD parallel trend assumption).

The DD approach is represented by:

DD =E(Y{-Y; | Ty = 1)- E(Y{-Y§ | T; = 0)

where T; =1 denotes that the customer is treated and
T, =0 otherwise. Y and Y¢ are the F&V purchase
behavior for the treated and non-treated customers,
respectively, in the initial time period (¢ = 0) and the final
time period (¢£=1).

F&V purchase behaviors

There are six different F&V purchase behaviors that
were examined to determine the effects of DUFB: F&V
expenditure; fruit expenditure; vegetable expenditure;
F&V expenditure share; F&V variety; and F&V purchase
decision. F&V expenditure is the aggregate dollar
amount spent during the month on all fresh F&V. Fruit
expenditure and vegetable expenditure are the independ-
ent allocation of those expenditures, which reveals how
each are individually affected. F&V expenditure shares
measure the ratio of fresh F&V purchases to all other
store purchases to identify how the F&V expenditures
change relative to expenditures in the rest of the store.
Variety of F&V is a count of the different F&V
purchased during the month, which captures whether
the program increased the diversity of F&V purchased.
The F&V purchase decision is the customer’s binary
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decision to purchase F&V or not, to illustrate whether
the program incentivized customers to purchase F&V.
Evaluating these purchase behaviors reveals the potential
effects of the program.

Program time indicator variables

The dataset was divided into three time periods: before
DUEFB (May 1, 2014 — July 31, 2014), during DUFB (Aug
1, 2014 — Nov 30, 2014), and after DUFB (Dec 1, 2014 —
Jan 31, 2015). The three time periods allow the analysis
of the following purchase behavior comparisons: before
versus during DUFB to determine how the implementa-
tion impacted purchase behaviors; during versus after
DUFB to determine how the conclusion of DUFB
impacted purchase behaviors; and before versus after to
determine if DUFB had any persistent effects. To exam-
ine the initial DUFB incentive effect, the time variable, T,
was defined as 0 if the observation was before DUFB
and 1 if during DUFB. To measure whether the conclu-
sion of DUFB has an effect, the time variable, T, was
redefined as O if the observation was during the DUFB
implementation and 1 if after the implementation.
Whether DUFB has a persistent effect or not was
measured through redefining the time variable, T, to 0 if
the observation was before the DUFB implementation
and 1 if after the implementation.

Results

Table 1 provides descriptive statistics of the shopping
behaviors of 12,699 unique identifiable customers (those
customers with ID numbers). The average customer for
this store spent $83.69 overall and $4.92 on F&V per
month. For those customers that purchased F&V at least
once per month, their average expenditure was $8.60.
The average F&V expenditure share was 6.21%, a little
more than half the national average F&V expenditure
share from supermarkets (11.6%) [24]. The average cus-
tomer spent more on vegetables than fruits.

Comparing SNAP customers with the rest of the cus-
tomers at this store shows that they spent more overall
and more on F&V, but had lower F&V expenditure
shares, on average. SNAP customers who purchased
F&V before DUFB, purchased on average $8.12 worth of
F&V a month, which is less than the transaction level
purchase hurdle that DUFB requires ($10). This is an
initial indicator that the purchase hurdle may be too
high to incentivize F&V purchases.

Approximately 80% of the customers purchased a fruit
or vegetable at least once in the nine-month period and
18% purchased a fruit or vegetable every month in the
nine-month period. On average, customers purchased
2.19 different types of F&V per month. The average
shopping frequency at this store was 2.7 times per
month, which is low compared to the national average

Page 3 of 7

Table 1 Descriptive Statistics of the Panel Dataset

Monthly Mean over the  SNAP Customers Monthly

Entire Dataset

Mean Before DUFB

Store Expenditure  $83.69 $98.98
F&V Expenditure $4.92 $5.21
Conditional F&Y $8.60 $8.12
Exp °

F&V Expenditure 6.21% 5.63%
Share

Fruit Expenditure  $2.11 $242
Vegetable $2.82 $2.86
Expenditure

F&V Variety 2.19 247
Number of Visits 267 279

Number of Unique Percent of All Unique

Customers Customers
With 1D 12,699 100
Purchased F&/ at 10,152 799
least once
Purchased F&Y 2301 18.1
each month
Paid with SNAP ® 7880 62.1
Paid with Credit or 839 6.6
Debit ®
Paid with Cash ® 5160 406
Paid with WIC ° 211 17
Loyalty Card 3564 28.1
Members

2Conditional on F&V being purchased

PPayment Methods were not mutually exclusive because if the customer uses
a loyalty card they could pay with more than one method within the month
and still have the same ID number

of 6 supermarket visits per month [24]. The number of
identifiable customers that shopped during the individ-
ual months was relatively steady throughout the 9
months, ranging from 6051 to 6332 customers per
month (not shown in Table 1). Approximately 62% of
the identifiable customers paid with SNAP benefits
during the nine-month period.

DUFB low participation

DUFB program participation was defined by whether the
SNAP customer earned and used the DUFB gift card.
The DUFB gift card usage was low at this store, only
1.87% of all SNAP transactions during implementation
used a DUFB card to purchase Michigan grown F&V.
There were 156 unique customers who used the DUFB
card once, 23 used it twice, seven used it three times,
and four who used it four or more times during the
four-month implementation.® The number of times a
customer could spend $10 on F&V and receive $10 for
Michigan grown F&V was unlimited during the 4-month
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implementation period; however, eight was the max-
imum number of times that a single customer used the
program. DUFB participation was low enough that
concerns of noncompliance were present; hence, the
Intention to Treat (ITT) was estimated [25]. ITT inter-
pretation of results were not biased from this noncom-
pliance of the participants since it was based on the
initial treatment assignment rather than on whether or
not the customer actually participated [25]. This catego-
rizes all SNAP participants as being treated by DUFB,
even though many did not actually receive or redeem
their $10 gift card (the effect of being assigned to treat-
ment rather than the effect of receiving treatment);
hence the ITT analysis provides a conservative estimate
of the treatment effect [26].

DUFB program effects

All six dependent variables (F&V expenditure, fruit
expenditure, vegetable expenditure, F&V expenditure
share, F&V variety and the F&V purchase decision) were
run for the three program effects based on time, for a
total of 18 regressions. Table 2 offers a summary of the
DUFB effects on the six F&V purchase behaviors over
time. (Additional files 2, 3 and 4 show all the regression
results for the initial incentive effects, after incentive ef-
fects, and the persistence of program effects.) The linear
regression with fixed effects estimates a linear approxi-
mation of program effects. This allows the unobserved
heterogeneity to be controlled through fixed effects,
while offering a clear interpretation of the results across
the different program effects [27]. A robustness check
for each regression was estimated with their appropriate
nonlinear model. (Please see Additional file 5 for nonlin-
ear regressions results.) The linear and non-linear

Table 2 Summary of DUFB Effects over the Three Time Periods
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models have similar results in terms of signs and signifi-
cance but have slightly different magnitudes due to the
estimation procedures; only the linear models will be
discussed.

An increase of $0.40 in the SNAP customers’ monthly
F&V expenditures was attributable to the DUFB
program being implemented. This implies that over the
4 months that DUFB was implemented, SNAP cus-
tomers spent a total of $1.60 more on F&V compared to
what they would have spent had the DUFB program not
been implemented. However, most of that significant
increase in expenditure was from increased expenditures
on vegetables, which increased by $0.33 a month due to
DUEB, while the fruits expenditure did not significantly
increase due to DUFB. DUFB increased the F&V
expenditure share by 0.7% and the number of F&V
varieties purchased by 0.11. DUFB did not influence on
the decision to purchase F&V.

The loss of the DUFB financial incentive was respon-
sible for a $0.27 decline in the monthly F&V expenditure
by the SNAP participants. Examining the F&V expend-
iture effects separately reveals that the program
decreased monthly vegetable expenditures by $0.19, but
had no significant impact on fruit expenditures. These
SNAP consumers spent less money on fruits than vege-
tables, on average, and their fruit consumption was not
affected by the implementation nor conclusion of the
DUEFB program while their vegetable consumption was
statistically significantly affected by both. The F&V
expenditure shares and the variety of F&V significantly
decreased after the DUFB ended by 0.5% and 0.16 F&YV,
respectively. Similar to the fruit expenditure, the F&V
purchase decision was unaffected by the start and the
end of DUFB.

Before During Before

versus versus versus

During After After

Average Change Average Change Average Change

(95% Confidence Interval) (95% Confidence Interval) (95% Confidence Interval)
F&V Expenditure $0.40%** -50.27*% $0.07

(80.12, $0.68) (—$0.58, $0.05) (—=$0.31, $0.44)
Fruit Expenditure $0.08 -50.08 $0.06

(-$0.08, $0.24) (—$0.25, $0.10) (=$0.16, $0.27)
Veg Expenditure $0.33*** -$0.19% $0.01

(50.14, $0.51) (=$041, $0.02) (—5$0.24, $0.26)
F&V Exp Share 0.70%*** —0.50%** —0.10%

(0.27%, 1.12%) (—0.99%, —0.06%) (—0.64%, 0.45%)
F&V 0.171%* —0.16%** -0.08
Variety (0.010, 0.203) (-0.27, —0.05) (-0.21, 0.05)
F&V Purchase Decision 0.01 -0.01 -0.02

(-0.01, 0.02) (-0.03, 0.01) (—-0.04, 0.01)
#%p < 0.01
**p <0.05

*p<0.1



Steele-Adjognon and Weatherspoon BMC Public Health (2017) 17:946

The DUFB program did have positive effects on the
F&V purchase behaviors and the conclusion of DUFB
had negative effects; however, this raises the question as
to whether the program had any lasting impact on the
purchasing habits of customers. This was investigated by
comparing the F&V expenditures before and after DUFB
implementation. There were no statistically significant
differences in fruit or vegetable expenditures, F&V
expenditure shares, F&V variety and the probability of
purchasing F&V before or after DUFB was implemented.
Hence, DUFB did not have a lasting effect on any of
these dimensions of consumer F&V purchasing behavior
at this store and all F&V purchasing behaviors returned
to where they were before DUFB was implemented.

Other factors that influenced the F&V purchasing
behaviors were seasonality, frequency of store visits, and
non-F&V store expenditures. Most of the month dummy
variables were significant, meaning that seasonality
affects customers’ F&V expenditure shares, variety of
F&V purchased and the decision to purchase. Fruit
expenditure was higher in the warmer months of the
year, similar to national data [28]. The number of store
visits the consumer makes in a month and the F&V
purchasing behaviors were significant and positive for all
the program times. The more frequently a customer
shops at the store the greater their F&V expenditures,
the higher their F&V expenditure share, the more
varieties of F&V were purchased and the more likely
they were to purchase F&V. Consumers who spend
more money throughout the rest of the store, spend
more money on both F&V, purchase more varieties of
F&V and were more likely to purchase F&V. However,
as the non-F&V expenditure level increases, the F&V
expenditure share decreases. These relationships were
consistent across the program time comparisons.

Discussion and conclusions

In order to incentivize SNAP participants to consume
more F&YV, the DUFB program gave $10 gift cards for
Michigan grown F&V to SNAP customers that spent
$10 on F&V. DUFB did increase SNAP customers’ vege-
table expenditures, their F&V expenditure shares and
the variety of F&V purchased during implementation;
however, persistent program effects on purchasing
behaviors were lacking and may require longer interven-
tions, as shown in other studies [29]. We found that the
DUFB effects were relatively modest compared to what
other financial incentive programs in supermarkets have
generated [1, 30, 31]. The Healthy Incentives Pilot pro-
gram, a subsidy intervention, gave SNAP customers 30%
off on targeted F&V purchases and increased F&V
expenditures by 20% [1], which was larger than the 5.8%
F&V expenditure increase found for DUFB. An interven-
tion implemented in Pennsylvania which gave low-
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income customers a 50% rebate on fresh and frozen
F&V (for 8 weeks), and then a 25% rebate during a
tapering phase (for 4 weeks) before ending was also
found to be more impactful. Similar to DUFB, this
program significantly increased the treated households’
weekly F&V purchases, vegetables more so than fruits,
and when the incentive was discontinued, households
returned to their baseline F&V purchases [32].

Program implications

The lack of participation and persistence of program
effects are concerning for the DUFB program. DUFB
participation was extremely low, evident by only 535
DUFB transactions out of the 28,609 total potential
SNAP transactions during DUFB implementation at this
store. This low participation rate, especially compared to
subsidy type financial incentive programs, could be an
indication that the $10 F&V purchase hurdle discour-
aged participation rather than encouraged spending
more. This purchase hurdle requirement prior to any
benefits being received in the DUFB program mirrors
the early purchase requirements of the U.S. food stamps
program which required low-income households to meet
food purchase requirements in order to receive food
stamps [33]. The large hurdle failed for DUFB as it did
for SNAP in the past; hence, one suggestion to increase
the participation rate is to make this purchase hurdle
smaller.

Prell & Smallwood [34] use neoclassical economics to
show that the effectiveness of a program depends on the
proportion of consumers who fall into the different con-
sumer spending types. In this community, approximately
70% of the consumers purchase little to no F&V (less
than $5 worth a month), 15% purchase a moderate
amount (between $5 and $10 a month), and 15%
purchase more than $10 worth a month. Consumers
who initially purchase no F&V’s are less responsive to
initiatives that require them to pay something to partici-
pate [34]. This may reveal that a more economically
efficient type of incentive program for this community
would be a subsidy type program, for example giving a
discount on all Michigan produce purchased. Another
potential program option is for every dollar a customer
spends on F&V be matched in their next transaction.
Our results indicate that the program had no significant
effects on the consumers’ F&V purchase decision so the
store should cross-merchandize and have signage and
displays more throughout the rest of the store (outside
of produce department) to target those customers who
may not typically enter the produce department.

Consumer preferences are important factors to
consider in evaluating the effectiveness of consumer
behavior based programs. Analyzing the most frequently
purchased F&V at this store reveals that the grown in
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Michigan requirement should be dropped in order to
encourage increased F&V consumption. Michigan grown
F&V are apples, asparagus, blackberries, blueberries,
cabbage, carrots, celery, cherries, corn, cucumbers,
onions, peaches, pears, plums, raspberries, strawberries,
and tomatoes [35]. Only two of these (apples and pea-
ches) make the list of the top ten sold fruits and five of
these (cabbage, carrots, cucumbers, onions and toma-
toes) make the list of the top ten sold vegetables at this
store. This divergence between preferences and gift card
eligibility could be driving the low program participation
and the lack of DUFB effect on fruit expenditures.

The literature suggests addressing the concern of lim-
ited program effect persistence through implementing
the programs for longer periods of time [14, 29]. By
doing this, higher program costs are unavoidable; hence,
the benefit and costs of extending the program duration
has to be evaluated by the program implementers.

Limitations

Limitations of this study associated with external validity
were present, as with most nutrition program evaluations.
This study focused on a subset of the population which
limits the generalizability of the results beyond this com-
munity. With respect to internal validity, one possible
confounding issue is if there were any changes to federal
or state level SNAP policy. There were no other store
receipt data available to the authors, implying the assump-
tion that these consumers only purchase their food from
this supermarket. This assumption was not as restrictive
as it may seem given that there were no other nearby
supermarkets with similar assortment and quality. Finally,
it should be noted that one limitation of expenditure
analysis is that it does not capture changes in F&V choices
and the differences in relative prices, which could be
partially driving the expenditure changes.

Endnotes

'SNAP is a federal entitlement and nutrition program
that provides money to low income Americans to pur-
chase food at grocery stores, convenience stores, and
some farmers’ markets and co-op food programs on an
electronic benefits transfer card, which functions like a
debit card.

>The Kolmogorov-Smirnov equality of distributions
test rejected the null hypothesis that the two group’s
F&V expenditures have the same distribution. Hence,
the analysis in this study is valid for identifiable cus-
tomers but may not be representative of the entire store.

*There were a total of 535 transactions that used a
DUFB gift card as payment but the transactions which
only used the DUFB gift card as payment do not have an
identifier associated with them; hence could not be con-
nected to an identifiable customer.
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Additional files

Additional file 1: SNAP versus Non-SNAP Customers F&V Purchases
Before DUFB. Study Supermarket Receipt Data. Receipt data from an
independent supermarket in Detroit, Michigan that participated in the
DUFB program was used for this analysis. The dataset includes all store
transactions from May 2014 through January 2015. (DOCX 84 kb)

Additional file 2: Before versus During DUFB Implementation
Regression Results. Study Supermarket Receipt Data. Receipt data from an
independent supermarket in Detroit, Michigan that participated in the
DUFB program was used for this analysis. The dataset includes all store
transactions from May 2014 through January 2015. (DOCX 83 kb)

Additional file 3: During versus After DUFB Implementation Regression
Results. Study Supermarket Receipt Data. Receipt data from an
independent supermarket in Detroit, Michigan that participated in the
DUFB program was used for this analysis. The dataset includes all store
transactions from May 2014 through January 2015. (DOCX 79 kb)

Additional file 4: Before versus After DUFB Implementation Regression
Results. Study Supermarket Receipt Data. Receipt data from an
independent supermarket in Detroit, Michigan that participated in the
DUFB program was used for this analysis. The dataset includes all store
transactions from May 2014 through January 2015. (DOCX 75 kb)

Additional file 5: Summary of DUFB Effects over Time using Nonlinear
Models. Study Supermarket Receipt Data. Receipt data from an
independent supermarket in Detroit, Michigan that participated in the
DUFB program was used for this analysis. The dataset includes all store
transactions from May 2014 through January 2015. (DOCX 105 kb)

Abbreviations

DD: Difference in Difference; DUFB: Double Up Food Bucks; F&V: Fruits and
vegetables; FINI: Food Insecurity Nutrition Incentive; ITT : Intention to treat;
SNAP: Supplemental Nutrition Assistance Program

Acknowledgements
Not Applicable

Funding

Funding for this research came from the Health and Nutrition Institute for
Michigan State University Extension and the Michigan State Univeristy
AgBioResearch. They did not play any role in the design of the study, data
collection, analysis, interpretation of data, or in writing the manuscript. The
content is solely the responsibility of the authors and does not necessarily
represent the official views of the funding agencies.

Availability of data and materials

The data that support the findings of this study are available from Great
Lakes Data Systems but restrictions apply to the availability of these data,
which were used under license for the current study, and so are not publicly
available.

Authors’ contributions

MSA: Developed the design, analysis and interpretation of data and drafted
and revised the manuscript. DDW: Made substantial contributions to
acquisition of data, and interpretation of data and has been involved in
drafting the manuscript and revising it critically for important intellectual
content. Both authors read and approved the final manuscript.

Ethics approval and consent to participate
This research was determined to be non-human subject research by the
Michigan State University IRB (IRB application # 15-922).

Consent for publication
Not Applicable

Competing interests
The authors declare that they have no competing interests.


dx.doi.org/10.1186/s12889-017-4942-z
dx.doi.org/10.1186/s12889-017-4942-z
dx.doi.org/10.1186/s12889-017-4942-z
dx.doi.org/10.1186/s12889-017-4942-z
dx.doi.org/10.1186/s12889-017-4942-z

Steele-Adjognon and Weatherspoon BMC Public Health (2017) 17:946

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 20 April 2017 Accepted: 22 November 2017
Published online: 12 December 2017

References

1.

20.

22.

Klerman JA, Bartlett S, Wilde P, Olsho L. The short-run impact of the healthy
incentives pilot program on fruit and vegetable intake. Am J Agric Econ.
2014,96(5):1372-82.

Rose D, Richards R. Food store access and household fruit and vegetable
use among participants in the US food stamp program. Public Health Nutr.
2004;7(8):1081-8.

Double Up Food Bucks [http://www.doubleupfoodbucks.org]. Accessed 1
Mar 2015.

USDA Announces up to $31 Million to Empower People to Make Healthy
Eating Choices [http://www.fns.usda.gov/pressrelease/2014/021514].
Accessed 20 Oct 2015.

Food Insecurity Nutrition Incentive (FINI) Grant Program [https://nifa.usda.
gov/sites/default/files/rfa/FY%2016%20FINI_to%20POST.pdf]. Accessed 05
June 2016.

Sturm R, An R, Segal D, Patel D. A cash-back rebate program for healthy
food purchases in South Africa: results from scanner data. Am J Prev Med.
2013;44(6):567-72.

Sugrue TJ. The origins of the urban crisis: race and inequality in postwar
Detroit. Princeton: Princeton University Press; 2014.

Irz X, Leroy P, Réquillart V, Soler L-G. Economic assessment of nutritional
recommendations. J Health Econ. 2015;39:188-210.

Lin B-H, Yen ST, Dong D, Smallwood DM. Economic incentives for dietary
improvement among food stamp recipients. Contemp Econ Policy. 2010;
28(4):524-36.

Double Up National Network [http://www.doubleupfoodbucks.org/national-
network/]. Accessed 10 Sept 2016.

Glanz K, Yaroch AL. Strategies for increasing fruit and vegetable intake in
grocery stores and communities: policy, pricing, and environmental change.
Prev Med. 2004;39:75-80.

Colapinto CK, Malaviarachchi D. Paint your plate: effectiveness of a point-of-
purchase display. Can J Diet Pract Res. 2009;70(2):66-71.

Ogawa Y, Tanabe N, Honda A, Azuma T, Seki N, Suzuki T, Suzuki H. Point-of-
purchase health information encourages customers to purchase vegetables:
objective analysis by using a point-of-sales system. Environ Health Prev
Med. 2011;16(4):239-46.

An R. Effectiveness of subsidies in promoting healthy food purchases and
consumption: a review of field experiments. Public Health Nutr. 2013;16(07):
1215-28.

Thow AM, Jan S, Leeder S, Swinburn B. The effect of fiscal policy on diet,
obesity and chronic disease: a systematic review. Bull World Health Organ.
2010;88(8):609-14.

Baquero B, Linnan L, Laraia BA, Ayala GX. Process evaluation of a food
marketing and environmental change intervention in tiendas that serve Latino
immigrants in North Carolina. Health Promot Pract. 2014;15(6):839-48.

Pitts SBJ, McGuirt JT, Wu Q, Rushing J, Uslan D, Stanley KK, Bullock SL, Ward
RK, Rafferty AP, Ammerman AS. Assessing preliminary impact of the North
Carolina community transformation grant project Farmers' market initiatives
among rural residents. J Nutr Educ Behav. 2016;48(5):343-9. e341

Smith C, Parnell WR, Brown RC, Gray AR. Providing additional money to
food-insecure households and its effect on food expenditure: a randomized
controlled trial. Public Health Nutr. 2013;16(08):1507-15.

Geliebter A, Ang IYH, Bernales-Korins M, Hernandez D, Ochner CN, Ungredda T,
Miller R, Kolbe L. Supermarket discounts of low-energy density foods: effects
on purchasing, food intake, and body weight. Obesity. 2013,21(12):£542-8.
Andreyeva T, Long MW, Brownell KD. The impact of food prices on
consumption: a systematic review of research on the price elasticity of
demand for food. Am J Public Health. 2010;100(2):216-22.

Storey M, Anderson P. Income and race/ethnicity influence dietary fiber
intake and vegetable consumption. Nutr Res. 2014;34(10):844-50.

MCDC Demographic Profile 3, Census, Census Tract 5256 , Wayne County,
MI [http://mcdc2.missouri.edu/cgi-bin/broker?_PROGRAM=websas.dp3_2k.
sas&_SERVICE=sasapp&st=26&co=163&tr=5256.00]. Accessed 16 Nov 2016.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

35.

Page 7 of 7

Imbens GW, Wooldridge JM. Recent developments in the econometrics of
program evaluation. J Econ Lit. 2009;47(1):5-86.

Supermarket Facts [http://www.fmi.org/research-resources/supermarket-
facts). Accessed 21 Feb 2016.

Khandker SR, Koolwal GB, Samad HA. Handbook on impact evaluation:
quantitative methods and practices: World Bank Publications; 2010.

Shadish WR, Cook TD, Campbell DT. Experimental and quasi-experimental
designs for generalized causal inference. Boston: Wadsworth Cengage
Learning; 2002.

Wooldridge JM. Econometric analysis of cross section and panel data.
Cambridge: MIT press; 2010.

Cox BD, Whichelow MJ, Prevost AT. Seasonal consumption of salad
vegetables and fresh fruit in relation to the development of cardiovascular
disease and cancer. Public Health Nutr. 2000;3(01):19-29.

Song H-J, Gittelsohn J, Kim M, Suratkar S, Sharma S, Anliker J. A corner
store intervention in a low-income urban community is associated with
increased availability and sales of some healthy foods. Public Health
Nutr. 2009;12(11):2060-7.

Herman DR, Harrison GG, Afifi AA, Jenks E. Effect of a targeted subsidy on
intake of fruits and vegetables among low-income women in the special
supplemental nutrition program for women, infants, and children. Am J
Public Health. 2008;98(1):98-105.

Young CR. Improving fruit and vegetable consumption among low-income
customers at farmers markets: Philly food bucks, Philadelphia, Pennsylvania,
2011. Prev Chronic Dis. 2013;10:1-8.

Phipps EJ, Braitman LE, Stites SD, Singletary SB, Wallace SL, Hunt L, Axelrod
S, Glanz K, Uplinger N. Impact of a rewards-based incentive program
on promoting fruit and vegetable purchases. Am J Public Health. 2015;
105(1):166-72.

Stucker T, Boehm W: A guide to understanding the 1977 food and
agricultural legislation [USA]. Agricultural economic report-United States
Dept of Agriculture, Economics, Statistics, and Cooperatives Service
(USA): 1978.

Prell M, Smallwood D: Comparing alternative economic mechanisms to
increase fruit and vegetable purchases. 2017.

Michigan Specialty Crops [https://www.michigan.gov/documents/mda/
MDA_Crops_Brochure_low-resolution_324586_7.pdf]. Accessed 16 Nov
2016.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central



http://www.doubleupfoodbucks.org
http://www.fns.usda.gov/pressrelease/2014/021514
https://nifa.usda.gov/sites/default/files/rfa/FY%2016%20FINI_to%20POST.pdf
https://nifa.usda.gov/sites/default/files/rfa/FY%2016%20FINI_to%20POST.pdf
http://www.doubleupfoodbucks.org/national-network
http://www.doubleupfoodbucks.org/national-network
http://mcdc2.missouri.edu/cgi-bin/broker?_PROGRAM=websas.dp3_2k.sas&_SERVICE=sasapp&st=26&co=163&tr=5256.00
http://mcdc2.missouri.edu/cgi-bin/broker?_PROGRAM=websas.dp3_2k.sas&_SERVICE=sasapp&st=26&co=163&tr=5256.00
http://www.fmi.org/research-resources/supermarket-facts
http://www.fmi.org/research-resources/supermarket-facts
https://www.michigan.gov/documents/mda/MDA_Crops_Brochure_low-resolution_324586_7.pdf
https://www.michigan.gov/documents/mda/MDA_Crops_Brochure_low-resolution_324586_7.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data
	Non-random treatment assignment
	F&V purchase behaviors
	Program time indicator variables

	Results
	DUFB low participation
	DUFB program effects

	Discussion and conclusions
	Program implications
	Limitations

	SNAP is a federal entitlement and nutrition program that provides money to low income Americans to purchase food at grocery stores, convenience stores, and some farmers’ markets and co-op food programs on an electronic benefits transfer card, which fu...
	Additional files
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

