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Abstract

Introduction—Federal food assistance programs such as the Supplemental Nutrition Assistance 

Program (SNAP) help address food insecurity, yet many participants still struggle to afford 

nutritionally adequate foods. The U.S. Department of Agriculture has committed $100 million to 

the expansion and evaluation of SNAP healthy food incentives, which match SNAP funds spent on 

produce. However, little is known about who uses SNAP incentives or how often they are used. 
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This study examines patterns and correlates of use of the SNAP incentive Double Up Food Bucks 

at all eight participating Detroit farmers markets during 2012–2013.

Methods—SNAP/Double Up Food Bucks transactions from handwritten farmers market logs 

(n=21,541) were linked with state administrative SNAP enrollment data. Frequency of incentive 

use and characteristics of Double Up Food Bucks users relative to the overall Detroit SNAP-

enrolled population were examined, as were market-level characteristics associated with program 

use. Negative binomial regression was used to estimate predictors of repeat transactions (analyses 

conducted 2015–2017).

Results—Although demographic characteristics of Double Up Food Bucks users reflected those 

of the overall Detroit SNAP-enrolled population, Double Up Food Bucks users were poorer and 

disproportionately female. One third of Double Up Food Bucks users had more than one 

transaction during the 2-year period. Repeat transactions were directly correlated with identifying 

as white (incidence rate ratio=2.34, 95% CI=2.11, 2.59, p<0.001), and inversely correlated with 

driving distance from market of first transaction (incidence rate ratio=0.98 per mile, 95% CI=0.98, 

0.99, p<0.001). Rates of repeat transactions also varied significantly by market.

Conclusions—Addressing barriers to initial use and return visits can help maximize the impact 

and reach of SNAP incentives among Americans at highest risk of diet-related disease.

INTRODUCTION

Federal food assistance programs such as the Supplemental Nutrition Assistance Program 

(SNAP) have been shown to significantly reduce food insecurity.1 However, many SNAP 

enrollees report difficulty affording healthful foods, and fruit and vegetable consumption in 

SNAP households remains far below national dietary guidelines.2,3 One particularly 

promising approach to addressing these nutritional deficits is incentivizing fruit and 

vegetable purchases by matching SNAP funds spent on produce at farmers markets (FM) 

and other SNAP retailers.4–12 Since 2015 the U.S. Department of Agriculture (USDA) has 

awarded more than $65 million through the Food Insecurity Nutrition Incentive program for 

the expansion and evaluation of these SNAP incentive programs, with $100 million in 

funding committed by fiscal year 2018.13 There are currently SNAP incentive programs in 

almost every state.14,15

Double Up Food Bucks (DUFB) is among the oldest and most established SNAP incentive 

programs. Launched in 2009 in Detroit, DUFB is currently accepted at >150 FM/farm stands 

and 80 grocery stores throughout Michigan. The majority of FM in Michigan operate only 

during the peak harvest months of May–November, although a growing number of FM are 

open year round. DUFB provides a 1:1 match of SNAP funds at participating markets, up to 

$20 per visit, redeemable for Michigan-grown produce.14 SNAP sales at Michigan FM grew 

nearly 38-fold in the 5 years following the introduction of DUFB, reaching more than 

$800,000 during July–October of 2013.16 DUFB maintains a particularly strong presence in 

Detroit, where 40% of residents live below the federal poverty level (FPL).17 In 2011, more 

than 19% of Detroit households were food insecure, reporting insufficient or uncertain 

access to nutritionally adequate foods during the prior year.18
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A growing body of literature has shown that use of SNAP incentive programs is associated 

with both increased produce purchase and consumption.4–8,12 Prior studies analyzing 

aggregate sales data have also demonstrated that SNAP incentive programs are associated 

with population-level increases in SNAP sales at FM, produce sales at FM, or both.6,19,20 

Based on findings from the USDA Healthy Incentives Pilot (HIP),4 Choi and colleagues21 

estimated that implementing a similar incentive nationwide would lead to significant 

increases in fruit and vegetable consumption, decreases in consumption of refined grains, 

and reduced incidence of diabetes, obesity, and cardiovascular disease over the long term. 

Yet meaningful population health improvement through SNAP incentives necessitates 

adequate program uptake.

Little is known about the proportion of the SNAP-enrolled population using SNAP incentive 

programs such as DUFB, frequency of incentive use, sociodemographic subsets of SNAP 

enrollees more likely to use SNAP incentives, or FM-level characteristics that may impact 

incentive use. This more nuanced understanding is critical to assess the potential scale and 

impact of SNAP incentives and identify possible drivers of program use. Accordingly, the 

authors examined all DUFB transactions among SNAP enrollees over a 2-year period in 

Detroit, and compared sociodemographic characteristics of SNAP enrollees who had used 

DUFB with the overall SNAP-enrolled population in Detroit.

METHODS

Study Sample

All SNAP and DUFB transaction data from Detroit FM accepting SNAP/DUFB during the 

2012–2013 market seasons were linked with coded administrative data maintained by the 

State of Michigan. These linked datasets were then used to examine four specific research 

questions at Detroit FM: (1) rates and frequency of DUFB transactions among all eligible 

SNAP enrollees during the 2012–2013 DUFB seasons, as well as SNAP redemption 

amounts; (2) sociodemographic characteristics of SNAP enrollees using DUFB; (3) how 

SNAP enrollees using DUFB compared with the overall Detroit SNAP-enrolled population 

with respect to key sociodemographic factors; and (4) DUFB user characteristics associated 

with repeat transactions.

All FM in Detroit process SNAP sales at a central location. SNAP shoppers swipe an 

Electronic Benefit Transfer (EBT) card—a debit card linked to their SNAP benefits—

through a point-of-sale device at the market. Market staff provide the SNAP enrollee with 

tokens that may be used on any SNAP-eligible purchase at the market. The shopper then 

receives a matching amount, up to $20 per visit, in separate DUFB tokens redeemable for 

Michigan-grown produce. DUFB tokens do not expire and may be used across DUFB 

seasons.

Characteristics of Detroit FM are described in Table 2. Markets in Detroit are geographically 

spread across the city (Appendix Figure 1) and vary in size as well as hours and frequency 

of operation. Eastern Market, the largest and most well-established market, has ≅250 

vendors and 30,000–40,000 shoppers at their Saturday market. There are also a range of 

small to midsize markets. In 2012, seven Detroit FM accepted SNAP/DUFB and eight 
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Detroit FM accepted SNAP/DUFB in 2013. In 2012 DUFB was accepted at Detroit markets 

from June to November; the 2013 season was 2 months shorter (July–October).

Copies of handwritten transaction logs were obtained from all Detroit FM accepting SNAP/

DUFB during 2012–2013 (Appendix Figure 1). These logs were routinely recorded at the 

markets when individuals redeemed SNAP benefits. Transaction logs included market name, 

date of transaction, last four to eight digits (market dependent) of the shopper’s EBT card, 

SNAP tokens disbursed, and amount of DUFB matched. The transaction logs did not include 

information on where shoppers redeemed their tokens, what was purchased with tokens, or 

the number of visits over which tokens were redeemed.

Data from handwritten transaction logs were entered into an electronic database. Accuracy 

was verified with double-data entry and electronic proofreading. Market-level transaction 

data from transaction logs were then linked with coded administrative SNAP-enrollee 

sociodemographic and monthly benefit data maintained by the State. State administrative 

data containing aggregate sociodemographic information was also obtained for the entire 

Detroit SNAP-enrolled population. Finally, descriptive characteristics for each market were 

collected from Detroit Community Markets, a partnership of local FM and farm stands.

Data were stored in a secure, password-protected database accessible only to study 

researchers. This study was determined to be exempt by the University of Michigan Medical 

School IRB.

Measures

Demographic characteristics of SNAP enrollees using DUFB at Detroit FM during the study 

period included gender, race, ethnicity, age, marital status, number of adults and children per 

household, and nine-digit residential ZIP code (used as a proxy for residential address). All 

demographic characteristics were obtained from the State administrative dataset following 

data linkage. Latitude and longitude associated with each nine-digit ZIP code was obtained 

through the online address validation service SmartyStreets.22 Driving distance from 

residential nine-digit ZIP code to FM of first transaction was then estimated through the 

Google Maps application programming interface using the latitude/longitude associated with 

each nine-digit ZIP code. Household economic indicators included gross monthly household 

income; household percentage of FPL; monthly SNAP enrollment status and benefit amount; 

monthly Medicaid enrollment status; and receipt on a per-month basis (yes/no) of (1) 

Temporary Assistance for Needy Families, (2) State Disability Assistance, and (3) State 

Emergency Relief. Characteristics of each FM included location, number of vendors, days 

and hours of operation, season length, average daily number of customers, and years 

accepting DUFB.

Primary outcomes were: (1) SNAP/DUFB transactions and (2) unique DUFB users at 

Detroit FM during the 2012–2013 DUFB seasons. Secondary outcomes included frequency 

of market SNAP/DUFB transactions by individual SNAP enrollees during the study period, 

distribution of transactions over time and by market, shopper sociodemographic 

characteristics associated with repeat transactions, and how SNAP enrollees using DUFB at 
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Detroit markets compared sociodemographically with the overall SNAP-enrolled Detroit 

population.

Statistical Analysis

Market-level transaction data was linked with coded administrative SNAP-enrollee data 

using the last four digits of the shopper’s EBT card, transaction date, and market of 

transaction. A unique identifier was generated for each DUFB user with at least one 

recorded transaction. Transactions recorded in the handwritten market logs that lacked 

corresponding matches (based on last four EBT digits, transaction date, and market) in the 

state administrative data were excluded from analyses (n=1,426, 6.2%).

After linking the datasets, descriptive statistics were calculated for all variables, including 

sociodemographic characteristics, rates and frequency of DUFB transactions, and SNAP 

redemption amounts. Multivariable negative binomial regression models23 were then used to 

estimate participant characteristics associated with repeat DUFB transactions over the 2-year 

study period. The margins post-estimation command was used to predict estimated number 

of repeat transactions.

The authors first examined the association between number of months participants were 

SNAP enrolled during the study period (total of 10 months over the 2012–2013 DUFB 

seasons) and repeat DUFB transactions. This association was then examined adjusting for 

the individual-level characteristics described in Table 3. Negative binomial regression 

models were analyzed in which driving distance from residential nine-digit ZIP code to FM 

of first transaction was modeled as a continuous variable. In sensitivity analyses modeling 

distance as a five-level categorical variable (0–1 miles, >1–5 miles, >5–10 miles, >10–15 

miles, >15 miles) to allow for a possible nonlinear association between distance and repeat 

transactions, results were substantively unchanged. Extreme outliers with distance >100 

miles were excluded from regression models (n=200, 0.9%). Stata, version 13.1 was used for 

all analyses, which were conducted in 2015–2017.

RESULTS

There were 21,541 confirmed SNAP/DUFB transactions during June–November 2012 and 

July–October 2013, resulting in a total of $410,400 in SNAP benefits redeemed and an 

additional $318,222 in distributed DUFB. The number of transactions each month was 

normally distributed over the DUFB season, with the greatest number of transactions (70%) 

occurring during the peak months of July–September. Both the median amount of SNAP 

benefits redeemed per transaction and the median DUFB match were $20 (interquartile 

range, $10–$20; Table 1). Fifty-eight percent of SNAP transactions were at least $20, 

thereby maximizing the $20 DUFB match; 18% of SNAP transactions were >$20 (range, 

$1–$500).

Eastern Market, open twice weekly and among the largest public markets in the country, 

accounted for 81% of SNAP/DUFB transactions during the study period. The smallest four 

markets each comprised <1% of SNAP transactions during the study period. Characteristics 

of Detroit FM are described in Table 2.
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A total of 11,983 unique individuals used DUFB over the study period. DUFB users were 

predominantly female (72%), non-Hispanic black (74%), and in households living below the 

FPL (87%). Thirty percent were in households with zero gross annual income, and 42% had 

one or more children aged <18 years in the household. Two thirds of DUFB users resided in 

Detroit, representing ≅5% of the overall Detroit SNAP-enrolled population over the 2-year 

study period. Compared with the overall Detroit SNAP-enrolled populations, DUFB users 

were more likely to be female and in households living below the FPL (Table 1).

Across all markets, DUFB users averaged 1.8 SNAP/DUFB transactions during the study 

period (SD=2.2, range, 1–51). Over the 2012–2013 DUFB seasons 69% of DUFB users had 

only a single SNAP/DUFB transaction (Figure 1). Among the 10,437 (90%) of DUFB users 

who were SNAP enrolled during both 2012 and 2013, 55% had transactions in 2012 alone, 

34% had transactions in 2013 alone, and 11% had at least one transaction in each year. 

Adjusting for month and year of first transaction, multiple transactions were directly 

correlated with identifying as white (incidence rate ratio=2.34, 95% CI=2.11, 2.59, p<0.001) 

and inversely correlated with driving distance from residence to market of first transaction 

(incidence rate ratio=0.98 per mile, 95% CI=0.98, 0.99, p<0.001). Rates of repeat 

transactions also varied by FM. Medicaid receipt was negatively associated with multiple 

transactions (incidence rate ratio=0.82, 95% CI=0.74, 0.91, p<0.001). Gender, age, having 

children aged <18 years in the household, poverty status, and SNAP benefit amount were not 

significant in the model (Table 3).

DISCUSSION

During the 2012–2013 DUFB seasons, SNAP enrollees across eight Detroit FM redeemed a 

total of $410,400 in SNAP and received an additional $318,222 in DUFB. Approximately 

5% of Detroit SNAP-enrolled households used SNAP/DUFB at a Detroit FM. Although this 

percentage is far greater than the 1.4% of SNAP-enrolled households nationally using SNAP 

at a FM one or more times during fiscal years 2012 and 2013,24,25 it still represents a small 

minority of SNAP enrollees in Detroit. Sociodemographic characteristics of DUFB users at 

Detroit markets largely reflected the characteristics of the Detroit SNAP-enrolled 

population, although the typical DUFB user was poorer and more likely to be female. While 

nearly 12,000 SNAP-enrollees redeemed SNAP/DUFB at a Detroit FM during the study 

period, 69% had only a single transaction. Correlates of repeat transactions included 

identifying as white and shorter driving distance from residence to market of first 

transaction. Rates of repeat transactions also varied by individual FM.

This study builds on prior work in several respects. Previous evaluations of incentive 

programs have generally relied on aggregate FM sales or self-reported information. These 

studies have found increases in SNAP transactions at participating markets after the 

introduction of incentives.6,19,20 Research has also found significant increases in incentive 

program participants’ self-reported market use and fruit and vegetable purchases.5,6,26 

However, these prior studies have generally not been able to capture individual-level 

transaction data or participant characteristics associated with program use. Three prior 

investigations did examine individual-level transaction data: the USDA Healthy Incentives 
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Pilot in Hampden County, Massachusetts,4 and the work of Freedman and colleagues19,27 at 

a FM in rural South Carolina.

Freedman and colleagues examined two different incentive models at a Federally Qualified 

Health Center-based FM in South Carolina. In a 2011 pilot, 41 patients with diabetes 

received two $25 market vouchers (no out-of-pocket expenditure required) for the purchase 

of produce over 22 weeks. In 2012, a separate intervention provided up to $5 per week for 

all customers spending at least $5 in food assistance at the market (n=336). Although these 

studies found significant increases in use of food assistance at the FM19 and marginally 

significant increases in fruit and vegetable consumption,27 participants visiting the single 

rural site may not have been representative of broader SNAP-enrolled populations.

The current study is among the first to examine use of an incentive in a broad SNAP-

enrolled population using individual-level transaction data. The only prior study to do so, 

HIP, was a USDA-designed RCT in which 7,500 SNAP-enrolled families received a $0.30 

rebate for every dollar of SNAP benefits spent on targeted fruit and vegetables. Over a 14-

month intervention period, participating families were able to redeem the incentive at 130 

retailers, of which 16 (12%) were FM. The study found that HIP participants spent $6.15 

more per month on targeted fruits and vegetables compared with non-HIP households, and 

consumed 0.24 cup-equivalent more fruits and vegetables per day than the control group.4 In 

contrast to HIP, the current study was specific to FM and assessed use of an existing SNAP 

incentive program rather than a newly designed intervention. Additionally, the mechanism 

through which DUFB operates at Michigan FM—an up-front match—is distinct from the 

approach of the Freedman and colleagues studies (voucher, no match required)19,27 and HIP 

(electronic $0.30 rebate per $1.00 spent on incentivized items).4 The current study is also the 

first the authors are aware of to link individual-level FM transaction data with state 

administrative data to understand who is using SNAP incentive programs and patterns of 

use.

Particularly given the USDA’s $100 million commitment to SNAP incentives through the 

Food Insecurity Nutrition Incentive program—and any future funding that might be 

authorized in the next Farm Bill—this study offers important implications for policymakers, 

program sponsors, community leaders, and researchers. First, although the 5% of Detroit 

SNAP enrollees using SNAP/DUFB at Detroit FM during the 2012–2013 DUFB seasons 

was considerably higher than the rate of SNAP use at FM nationally, there are significant 

opportunities to increase incentive program use. Whereas outreach efforts have historically 

focused on increasing awareness of incentive availability, the current study suggests that 

facilitating return use is also critically important. Second, the study showed that rates of 

return use varied widely by FM; there was a greater than fourfold difference in the predicted 

number of return visits across markets. More nuanced understanding of individual FM 

characteristics and practices associated with greater return use may help increase program 

uptake. Third, because proximity between residence and market of first use was strongly 

correlated with repeat transactions, this work emphasizes the importance of ensuring the 

accessibility of markets for potential users. Some SNAP incentive programs are now 

expanding to grocery stores and corner stores,28,29 which will likely increase potential reach.
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Future research should investigate barriers and facilitators to both first-time and repeat use 

of SNAP incentive programs. In addition, examining transaction patterns over several years 

and across multiple cities would augment generalizability. Comparative work across SNAP 

incentive models is also necessary to examine the effectiveness of different designs (e.g., 

vouchers, rebates, matches). Finally, additional rigorous evaluation is needed to examine 

how incentives are spent; if incentives are used in combination with additional forms of 

payment, such as cash or other food assistance; and the impact of incentives on overall 

dietary quality and food security.

Limitations

This study has several limitations. First, the data were for a 2-year period from a single city 

and the majority of transactions were from a single market, which may limit generalizability. 

The study did, however, include all transactions from all Detroit markets accepting DUFB, 

allowing for sampling of the entire population of SNAP enrollees using DUFB in Detroit 

during the study period. Second, although the data allowed for tracking of all EBT 

transactions, it was not possible to track how or when tokens were spent. Further, because 

the unit of measurement was number of EBT transactions but tokens could be used over 

multiple market visits, the number of times individual shoppers visited the FM during the 

study period may have been underestimated. Third, because the data was limited to 

transactions at markets in Detroit, it was not possible to assess if any of the study population 

also used DUFB at non-Detroit FM during the study period. Fourth, it was not possible with 

this dataset to assess if DUFB users used other forms of payment to supplement their SNAP/

DUFB purchases at markets. This may have resulted in underestimation of the amount spent 

at FM by SNAP enrollees during the study period. Finally, recording or transcription errors 

may have arisen because of reliance on handwritten transaction logs. However, double-data 

entry with electronic proofreading was employed. Additionally, transaction data had a 94% 

match rate with administrative EBT data, and any missing transactions should be missing 

completely at random.

CONCLUSIONS

In association with the availability of a SNAP incentive program, use of SNAP at Detroit 

FM in 2012–2013 was far greater than corresponding national rates. Nevertheless, program 

penetration was limited, and only one third of users had repeat transactions over the 2-year 

study period. Addressing barriers to initial use and return visits may help maximize the 

impact of these promising programs on diet quality among Americans at greatest risk of 

diet-related disease.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Number of Double Up Food Bucks (DUFB) transactions per unique customer.
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Table 1

Characteristics of Double Up Food Bucks (DUFB) Users at Detroit Farmers Markets and Overall Detroit 

SNAP-Enrolled Population

Characteristics DUFB users at Detroit farmers markets, 2012–2013a,b Detroit SNAP 
enrolled 

population, 
2013c

(n=149,338)

Total
(n=11,983)

Living outside Detroit
(n=4,167)

Living in Detroit
(n=7,816)

Female, % (N) 71.7 (8,586) 74.3 (3,097) 70.2 (5,488) 55.8

Race/Ethnicity, % (N)

 Non-Hispanic black 73.8 (8,837) 51.9 (2,164) 85.4 (6,672) 84.1

 Non-Hispanic white 18.0 (2,154) 38.3 (1,595) 7.2 (559) 9.4

 Hispanic/Latino 1.6 (193) 1.7 (70) 1.6 (123) 2.3

 Other 1.3 (158) 2.6 (109) 0.6 (49) 0.4

 Missing 5.4 (641) 5.5 (228) 5.3 (413) 3.5

Age, years, mean (SD) 43.8 (14.5) 41.4 (13.7) 45.1 (14.8) –

Marital status, % (N)

 Single, never married 36.1 (4,329) 32.7 (1,364) 37.9 (2,964) 42.0

 Married 5.6 (669) 9.2 (383) 3.7 (286) 3.4

 Divorced/separated/widowed 10.8 (1,289) 13.1 (547) 9.5 (742) 6.7

 Missing/unknownd 47.5 (5,696) 44.9 (1,872) 48.9 (3,824) 47.9

Households with 1 eligible adult, % 
(N)

83.1 (9,958) 78.3 (3,260) 85.7 (6,697) 90.4

Households with ≥1 child under age 
18 years, % (N)

42.3 (5,070) 48.9 (2,036) 38.8 (3,033) 44.1

Home Residence, % (N)

 City of Detroit 65.2 (7,816) – 100.0 (7,816) 100.0 (149,338)

 Metro Detroite (not including City 
of Detroit)

30.9 (3,702) 88.8 (3,702) – –

 Michigan, outside of Metro 
Detroit

3.2 (379) 9.1 (379) – –

 State other than Michigan 0.7 (86) 2.1 (86) – –

Households reporting zero gross 
annual income, % (N)

30.4 (3,642) 28.7 (1,196) 31.3 (2,444) –

Gross annual income of 
householdsreporting income greater 
than zero, median(IQR)

$8,856 ($6,864–$12,972) $9,444 ($6,864–$15,060) $8,784 ($6,864–$11,988) –

Households <100% FPL, % (N) 87.2 (10,444) 85.1 (3,544) 88.3 (6,899) 62.4 ± 1.3%f

Months eligible for SNAP, median 
(IQR)

 2012–2013 (Full 24 month period) 20 (16–21) 19 (15–21) 20 (17–21) –

 2012–2013 (10 months during 
which DUFB available)

10 (7–10) 10 (6–10) 10 (8–10) –

SNAP assistance/month, median 
(IQR)

$200 ($200–$412) $227 ($200–$477) $200 ($200–$367) –

SNAP/DUFB transactions, median 
(IQR)
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Characteristics DUFB users at Detroit farmers markets, 2012–2013a,b Detroit SNAP 
enrolled 

population, 
2013c

(n=149,338)

Total
(n=11,983)

Living outside Detroit
(n=4,167)

Living in Detroit
(n=7,816)

  Average SNAP redeemed per 
purchase

$20 ($10–$20) $20 ($12–$23) $20 ($10–$20) –

  Average DUFB matched per 
purchase

$20 ($10–$20) $20 ($12–$20) $17 ($10–$20) –

  Total SNAP redeemed per user 
(2012–2013 DUFB season)

$20 ($10–$40) $20 ($15–$40) $20 ($10–$38) –

  Total DUFB matched per user 
(2012–2013 DUFB season)

$20 ($10–$22) $20 ($14–$26) $20 ($10–$20) –

Distance to farmers market of first 
transaction, median (IQR)

8.7 (4.2–14.2) 16.1 (10.5–22.5) 6.5 (2.9–9.8) –

 0–1 mile, N (%) 686 (5.7) 3 (0.1) 683 (8.7) –

 >1–5 miles 2,705 (22.6) 189 (4.5) 2,516 (32.2) –

 >5–10 miles 3,479 (29.0) 700 (16.8) 2,779 (35.6) –

 >10–15 miles 2,369 (19.8) 879 (21.1) 1,490 (19.1) –

 >15 miles 2,744 (22.9) 2,395 (57.5) 349 (4.5)

Households receiving other financial 

assistance,g % (N)

 TANF 12.7 (1,468) 10.7 (444) 13.5 (1,023) –

 Medicaid 75.4 (8,741) 71.6 (2,981) 76.1 (5,760) –

 State disability assistance 2.2 (249) 1.7 (72) 2.3 (177) –

 State emergency relief 31.4 (3,641) 28.2 (1,175) 32.6 (2,466) –

a
All Double Up Food Bucks users are SNAP-enrolled

b
2012 DUFB season June–November, 2013 DUFB season July–October 2013

c
Point prevalence of SNAP enrollees on December 31, 2013, from SNAP administrative data

d
Marital status labeled as optional category on SNAP enrollment forms, resulting in large amount of missing unknown

e
Oakland, Wayne, and Macomb counties (not including City of Detroit)

f
U.S. Census Bureau, 2011–2013 American Community Survey

g
Received at least once during 24-month study period

SNAP, Supplemental Nutrition Assistance Program; DUFB, Double Up Food Bucks; FPL, Federal Poverty Level; TANF, Temporary Assistance for 
Needy Families; IQR, Interquartile Range
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Table 3

Correlates of Repeat Transactions Among Double Up Food Bucks (DUFB) Users at Detroit Farmers Markets, 

2012–2013

Characteristics Incident rate ratio 95% CI Predicted number of repeat 
transaction

p-value

Gender

 Female ref 0.90

 Male 0.96 0.87, 1.06 0.77 0.399

Race/Ethnicity

 Black, non-Hispanic ref 0.66

 White, non-Hispanic 2.34 2.11, 2.59 1.38 <0.001

 Hispanic 1.30 0.94, 1.79 0.80 0.110

 Other 2.00 1.45, 2.77 1.24 <0.001

Age, years 1.01 1.00, 1.03 –a 0.142

Children

 No children in home ref 0.91

 At least one child aged <18 years in home 0.95 0.82, 1.09 0.68 0.430

Income-to-poverty ratio 1.02 0.92, 1.14 –a 0.687

Average monthly SNAP benefit 1.00 1.00, 1.00 –a 0.225

Months receiving SNAP during 2012–2013 DUFB season 1.01 0.99, 1.03 –a 0.186

Assistance programsb

 Medicaid 0.82 0.74, 0.91 0.76 <0.001

 State emergency relief 0.99 0.90, 1.09 0.81 0.862

 State disability assistance 0.87 0.65, 1.19 0.71 0.388

Market of first transaction

 Eastern Market ref 0.77

 Wayne State Farmers Market 1.80 1.48, 2.18 1.39 <0.001

 Northwest Detroit Farmers Market 0.98 0.80, 1.19 0.75 0.804

 Eastside Farmers Market 0.36 0.24, 0.55 0.28 <0.001

 Peaches and Greens 1.38 1.18, 1.61 1.06 <0.001

 Meldrum Fresh Market 1.58 0.66, 3.78 1.22 0.306

 Sowing Seeds Growing Futures 0.41 0.26, 0.66 0.32 <0.001

 Oakland Avenue Farmers Market 0.90 0.54, 1.48 0.69 0.667

Distance from residence to market of first transactionc 0.98 0.98, 0.99 <0.001

 1 mile 0.94

 5 miles 0.88

 10 miles 0.81

 15 miles 0.75

Notes: Negative binomial regression, adjusted for month and year of first transaction. Boldface indicates statistical significance (p<0.05).

a
For continuous variables that were nonsignificant in the model, predicted number of visits not calculated.

b
Receipt of Medicaid, State emergency relief, and/or State disability assistance at least once during study period.
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c
Road miles from residential nine-digit ZIP code to market of first transaction.

SNAP, Supplemental Nutrition Assistance Program
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