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Abstract

IMPORTANCE Food insecurity is associated with a less healthy diet. The Supplemental Nutrition
Assistance Program (SNAP) is associated with reduced food insecurity, but benefit levels may be
insufficient for beneficiaries to afford healthy foods.

OBJECTIVE To evaluate whether participation in SuperSNAP, a program that provides an additional
$40 per month for the purchase of fruits and vegetables with no added sugar, sodium, or fat to SNAP
beneficiaries, is associated with changes in food purchasing.

DESIGN, SETTING, AND PARTICIPANTS This longitudinal cohort study used data from transaction
records of a large supermarket chain with approximately 500 stores located across North Carolina
from October 2019 to April 2020. Participants were SNAP beneficiaries.

EXPOSURE SuperSNAP participation.

MAIN OUTCOMES AND MEASURES Monthly spending on all fruits, vegetables, legumes, and nuts
(primary outcome); spending on less healthy food categories; and spending on sugar-sweetened
beverages as 1 category of less healthy foods. Monthly data on purchases by SNAP beneficiaries
before and during SuperSNAP participation were compared with data from SNAP beneficiaries not
enrolled in the program who shopped at the same stores. Overlap weighting (a propensity score-
based method) was used to account for confounding, and linear mixed-effects models were fitted
with random effects to account for repeated measures and clustering by store.

RESULTS The study included 667 SuperSNAP participants and 33 246 SNAP beneficiaries who did
not use SuperSNAP but shopped in the same stores; 436 SuperSNAP participants had
preintervention data and were included in the main analysis. SuperSNAP participation was
associated with increased monthly purchases of fruits, vegetables, nuts, and legumes ($31.84; 95%

Cl, $31.27-$32.42; P < .001; 294.52 0z; 95% Cl, 288.84-300.20 oz; P < .001). Only a small increase in

spending on less healthy food categories compared with the SNAP beneficiaries who did not use
SuperSNAP ($1.60; 95% Cl, $0.67-$2.53; P < .001) was observed. As total spending increased, the
proportion of total food and beverage spending on less healthy foods significantly decreased
(difference, 4.51%; 95% Cl, 4.27%-4.74%; P < .001). Monthly spending on sugar-sweetened
beverages decreased (difference, $1.83; 95% Cl, $1.30-$2.36; P < .001).

CONCLUSIONS AND RELEVANCE In this cohort study, participation in SuperSNAP was associated
with meaningful increases in healthy food purchasing. Subsequent studies should investigate
whether healthy food incentive programs improve health outcomes.
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Key Points

Question Is a program that provides
additional funds to Supplemental
Nutrition Assistance Program (SNAP)
beneficiaries for purchase of fruits and
vegetables (SuperSNAP) associated
with changes in food purchasing?

Findings In this cohort study of 667
SuperSNAP participants and 33 246
SNAP beneficiaries not enrolled in
SuperSNAP, participation in SuperSNAP
was associated with a significant
increase in purchases of fruits and
vegetables of $31.84 per month.

Meaning The findings suggest that a
program that incentivizes the purchase
of healthier foods for SNAP beneficiaries
may be associated with improved
healthfulness of food purchases.
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Introduction

Greater fruit and vegetable consumption and less sodium, sugar, and saturated fat consumption are
associated with longer life and reduced risk of poor health."" In 2019, more than 10% of US
households were food insecure, meaning that they had uncertain access to enough food for an
active, healthy life; this percentage has increased during the COVID-19 pandemic."® Food insecurity
is associated with the consumption of less healthy foods that are cheaper on a per-calorie basis than
healthy foods.'®"® The Supplemental Nutrition Assistance Program (SNAP) is the largest program in
the US to address food insecurity.™ Although SNAP is associated with reduced food insecurity,
current SNAP benefit amounts are often insufficient to allow purchase of the recommended
amounts of fruits and vegetables.2°-22

Healthy food incentive programs, which provide additional funds to facilitate the purchase of
healthier foods, have emerged as a key intervention to reduce food insecurity and improve diet.?32°
In this study, we evaluated SuperSNAP,?’ a program funded by a US Department of Agriculture grant
(formerly Food Insecurity Nutrition Incentive and now known as the Gus Schumacher Nutrition
Incentive Program),?® that was designed to improve diet quality for SNAP beneficiaries.

Because the primary mechanism whereby SuperSNAP may improve health is through changes
in food purchasing, evaluating whether changes in food purchasing occur would be informative.
Proof of this concept would support further investigation into whether programs such as SuperSNAP
have effects on diet quality and health. A recent report® identified the following recommendations
for food subsidy programs: electronic issuance, longer duration (>24 weeks) with repeated
incentives, coverage of a broad selection of healthy foods (eg, including frozen and canned fruits and
vegetables rather than only fresh produce), and redemption in stores (vs solely in farmers’ markets).
Because SuperSNAP has several of these features, we used this program to evaluate whether
providing incentives to purchase healthy foods is associated with changes in food purchasing. We
hypothesized that SNAP beneficiaries who participated in SuperSNAP, compared with SNAP
beneficiaries who did not participate in the program, would have increased fruit and vegetable
purchasing.

Methods

Study Design, Setting, and Participants
This retrospective cohort study was performed from October 2019 to April 2020 with a dynamic
cohort, meaning that participants could enter and exit the cohort at different times. The primary
source of data was the transaction records of a large supermarket chain with approximately 500
stores located across North Carolina. The University of North Carolina institutional review board did
not consider this study of deidentified data to be human participant research; therefore, the
requirement for informed consent was waived. This study followed the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) reporting guideline.

The unit of analysis was the monthly transactions linked to a particular shopper identification
(ID) number. The shopper ID number is a unique identifier available to all shoppers that can be used
to obtain store discounts on purchases. The ID numbers were used to track SuperSNAP benefit use,
and all SuperSNAP benefits were linked to a unique shopper ID number. For this study, we included all
transaction data in a given month in which a shopper ID number was linked to a purchase that used
any SNAP benefits during that month. SNAP benefits only needed to be used for 1transaction (not
every transaction) in a given month to be included in this study.

SuperSNAP

SuperSNAP provided $40 per month in additional funds to SNAP beneficiaries that could be spent on
fresh, frozen, or canned fruits and vegetables with no added sugar, fat, or salt. SuperSNAP benefits
could be redeemed at any location of a single supermarket chain. Eligible foods were programmed
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into the supermarket point-of-sale system, and when eligible foods were purchased, the cost of
those foods was deducted from the available SuperSNAP balance at the point of purchase.
SuperSNAP participants were adults (age, =18 years) who were current SNAP beneficiaries and
identified by staff at their primary care clinic as likely to benefit from the program because of their
health status (eg, owing to diabetes or obesity). Participants were enrolled by clinic staff at 9 clinics—
primarily federally qualified health care centers—throughout North Carolina. Participants completed
a brief enrollment survey with clinic staff; the survey included questions about household
composition, food security (using the Hunger Vital Sign 2-item screener),° and proportion of food
shopping done at the supermarket chain. Access to the program expired if participants did not spend
any SuperSNAP benefits for 2 consecutive months, and unused benefits at the end of each month
rolled over for 2 months.

Data Collection and Categorization of Spending

The transaction data included every item bought during each shopping episode and the payment
method. Eligible fruit and vegetable purchases made through SuperSNAP were identified based on a
unique offer code applied at checkout. We were thus able to determine the source of food spending
for each transaction (eg, SNAP, SuperSNAP, or out of pocket). All transactions within a given month
were aggregated to produce monthly data for each shopper ID.

On the basis of other ongoing work using large, national data sets on household purchases and
nutritional label data at the barcode level,3"? we were also able to categorize every purchased item
as a nonfood item (eg, toilet paper, magazine, or tobacco) or a food item. Among food items, we
further examined 3 specific categories as being particularly relevant for health outcomes (eTable 1in
the Supplement): (1) fruits, vegetables, legumes, and nuts; (2) less healthy foods including processed
meats and processed seafood, desserts, sweet snacks, salty snacks, candy, chocolate, gum,
sweeteners, and toppings; and (3) sugar-sweetened beverages.

Outcomes

The primary outcome for this study was total expenditure, in US dollars, from any spending source on
all fruits, vegetables, legumes, and nuts. Secondary outcomes were spending on fruits, vegetables,
nuts, and legumes in ounces and as a proportion of total spending on food and beverages and out-of-
pocket spending on fruits, vegetables, nuts, and legumes as a proportion of total spending on food
and beverages. Because food incentives, even if restricted to healthier foods, may allow for resources
to be spent on less healthy foods, thus negating the potential impact of a healthy food incentive, we
included these secondary outcomes examining spending on less healthy food categories.
Furthermore, because prior research has suggested that consumption of sugar-sweetened
beverages, which is associated with poor health, may decrease when healthier foods are
subsidized,?>>3 we examined sugar-sweetened beverages as a subcategory of less healthy foods. In
terms of spending categories, we considered total spending (eg, from all sources) and out-of-pocket
spending (eg, spending other than SNAP and SuperSNAP benefit use).

Statistical Analysis

We sought to analyze whether participation in SuperSNAP was associated with changes in food
purchasing. We analyzed data on monthly purchases by SNAP beneficiaries before and during
SuperSNAP participation compared with data from SNAP beneficiaries who never enrolled in the
program and shopped at the same stores (ie, 2 groups were observed during 2 periods). The 2
periods were demarcated by an index date, which divided the study into periods before and after the
index date. For those who participated in SuperSNAP, the index date was defined as the month in
which SuperSNAP participation began. For the comparison group of SNAP beneficiaries who never
enrolled in SuperSNAP, the index date was selected at random from a distribution that matched the
distribution of SuperSNAP enrollment months. To help account for confounding, we used a

34,35

propensity score-based analytic strategy called overlap weighting, which assigns an overlap
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weight equal to the estimated probability (ie, the propensity score) of being in the group in which the
participant did not actually belong. Overlap weighting has the property of exactly balancing all
covariates used to estimate the propensity score (when estimated with a logistic regression
model).3* To calculate the propensity score, we used purchase record data organized by shopper ID
number. Only data from before the index date were used to estimate the propensity score. To
enhance internal validity, we excluded shopper ID numbers that did not have observations before the
index date because we would not be able to estimate a propensity score for those shopper ID
numbers. To estimate the propensity score, we fit logistic regression models that estimated the
probability of SuperSNAP participation based on the variables listed in the eAppendix in the
Supplement, encompassing absolute and relative measures of expenditures across different
categories, absolute measures on volume or weight purchased across different categories, relative
measures of payment source for different categories, and time measures.

To evaluate whether there were changes in purchasing associated with SuperSNAP
participation, we fit linear mixed models for the aforementioned outcomes. The unit of analysis was
the shopper-month. The models included terms for SuperSNAP participation (1or 0), time in relation
to index date (O, before index date; 1, on or after index date), and a SuperSNAP x time interaction
term to estimate whether a given outcome differed between those who participated in SuperSNAP
and those who did not after the index date. To account for seasonality in shopping and secular trends
(eg, the COVID-19 pandemic), we adjusted for the month and year of observation and the duration
of follow-up time. Because follow-up time was a variable after the index date, it was not balanced by
overlap weighting. Because the store at which an individual shopped may have provided information
about geographic characteristics and socioeconomic status and because those who shopped at the
same stores may have been more similar than those who shopped at different stores, we used a
random intercept term for store ID (the store that received a plurality of expenditures for a given
shopper ID in a given month). To account for repeated measurements within shopper ID numbers,
we also included a random intercept term for shopper ID number.

Although the overlap weighting approach used enhanced internal validity, this approach could
also affect generalizability of the findings because SuperSNAP participants without pre-SuperSNAP
data were excluded. Therefore, we conducted additional analyses that included all shopper ID
numbers for shoppers who used SuperSNAP even if there were no pre-SuperSNAP data. For these
analyses, we used the same modeling approach as described above but without weighting.

Analyses were conducted using SAS, version 9.4 (SAS Institute Inc). A 2-sided P < .05 was
considered to indicate statistical significance. The overlap-weighted analysis with the fruit,
vegetable, nut, and legume spending outcome was considered primary, and other analyses were
considered secondary.

Results

Overall, 824 shoppers were enrolled in SuperSNAP from October 2019 to April 2020. Of these, 667
used SuperSNAP benefits (81.0% SuperSNAP redemption rate) at some time during this period, and
436 had preintervention data and were thus included in the main analysis. The comparison group
included 33 246 SNAP beneficiaries who never enrolled in SuperSNAP. The 667 shoppers who had
used SuperSNAP benefits were included in the sensitivity analyses. Table 1shows characteristics of
those who were enrolled in SuperSNAP. The mean (SD) household size was 2.3 (1.7; range, 1-12), and
341(91.7%) participants reported having experienced food insecurity. SuperSNAP participants who
had pre-SuperSNAP data available were similar to those who did not have these data available.
Table 2 shows purchasing characteristics before the index date. Before weighting, mean (SD)
monthly total spending on food and beverages was higher in the comparison group than in the
SuperSNAP group ($267.01[$238.15] vs $235.95 [$216.39]; P = .02), but mean (SD) monthly
spending on fruits, vegetables, nuts, and legumes ($32.97 [$36.25] vs $34.00 [$40.46]; P = .68) and
mean (SD) monthly spending on sugar-sweetened beverages ($33.59 [$43.16] vs $32.31[$43.33];
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P = .63) were similar. In the weighted comparisons, all characteristics were exactly balanced. There
was a small difference in the mean (SD) duration of follow-up between SuperSNAP participants and
the comparison group (3.0 [1.5] months vs 2.7 [0.1] months; P < .001); thus, regression analyses
adjusted for duration of follow-up.

Intraclass correlation statistics showed that 92.5% of the variation in spending on fruits,
vegetables, nuts, and legumes was explained at the level of the shopper and 5.0% was explained at
the level of the store. Table 3 shows differences in outcomes between SuperSNAP participants and
shoppers in the comparison group during the period after the index date. The total purchases
increased by $30.34 (95% Cl, $26.81-$33.88; P < .001) in the SuperSNAP group compared with the
group that never used the program.

When categories of purchases were examined, spending on fruits, vegetables, nuts, and
legumes increased by $31.84 (95% Cl, $31.27-$32.42; P < .001) in the SuperSNAP group (complete
model results are given in eTable 2 in the Supplement). The proportion of total food and beverage
spending on fruits, vegetables, nuts, and legumes increased by 14.52% (95% Cl, 14.31%-14.74%;

P <.0071) in the SuperSNAP group. This amounted to a monthly increase of 294.52 0z (95% Cl,
288.84-300.20 oz; P < .001). In a mean household size of 2.24 individuals in the analytic sample, this
represented 4.4 oz, or approximately 1serving per person per day."

Spending on less healthy food categories increased minimally in the SuperSNAP group
compared with the group that never used the program (difference, $1.60; 95% Cl, $0.67-$2.53;

P < .001). As total spending increased, proportion of total food and beverage spending on less
healthy food decreased by 4.51% (95% Cl, 4.27%-4.74%; P < .001). SuperSNAP participation was not
associated with increased out-of-pocket spending (ie, using non-SNAP benefits) on these items;
out-of-pocket spending on less healthy items decreased by 6.29% (95% Cl, 5.82%-6.76%:; P < .001)
in the SuperSNAP group compared with the group that did not use the program.

In the analysis of sugar-sweetened beverages, total spending on food and beverages decreased
by $1.83 (95% Cl, $1.30-$2.36; P < .001) and spending as a proportion of total spending on food and
beverages decreased by 3.75% (95% Cl, 3.53%-3.97%; P < .001). Out-of-pocket spending on food
and beverages decreased by 4.39% (95% Cl, 3.86%-4.93%; P < .001).

Results of sensitivity analyses in which the entire sample was examined were similar to results
of the main analyses (eTable 3 in the Supplement). In the sensitivity analyses, spending on fruits,
vegetables, nuts, and legumes was greater among SuperSNAP participants compared with those
who never used the program (difference, $28.75; 95% Cl, $25.95-$31.54; P < .001). Spending on less
healthy foods was not substantially different, with a mean difference of -$1.66 (95% Cl, -$7.27 to

Table 1. Characteristics of SuperSNAP Participants

Participants®

Used SuperSNAP and
Enrolled in SuperSNAP Ever used SuperSNAP  had preintervention data

Characteristic (n = 824) (n=667) available (n = 436)°
Household size, mean (SD), 2.2(1.7) 2.2(1.7) 2.3(1.7)
individuals
Households with at least 1 member 252 (31.1) 205 (31.2) 146 (34.3)
aged <18y
Households with at least 1 member 170 (20.9) 135 (20.5) 93 (21.5)
aged 265y
Food insecure 638(93.0) 505 (92.5) 341(91.7)
Participate in WIC 122 (16.9) 102 (17.9) 74 (19.0)
Frequency of monthly food shopping
at SuperSNAP grocery store©

Never 18(2.2) 12 (1.8) 2(0.4)

Seldom 116 (14.1) 86 (12.9) 41(9.4)

About half the time 184 (22.4) 146 (21.9) 96 (22.0)

Usually 187 (22.7) 157 (23.5) 118 (27.1)

Always 194 (23.6) 155(23.2) 123 (28.2)

Abbreviations: SNAP, Supplemental Nutrition

Assistance Program; WIC, Special Supplemental

Nutrition Program for Women, Infants, and Children.

2 Cell totals may not equal cohort totals owing to
missing survey responses. Data are presented as
number (percentage) of participants unless
otherwise indicated.

b Main analysis cohort.

€ Responses are from the SuperSNAP
enrollment survey.
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Table 2. Differences in Preintervention Purchases Between 436 SuperSNAP Participants and 33 246 Comparison Group Participants

Unweighted analysis

Weighted analysis®

Variable Overall Comparison group® SuperSNAP group Pvalue¢  Comparison group® SuperSNAP group
All grocery store spending, mean (SD), $ 341.54 (311.60) 341.81(311.78) 296.88 (277.09) .009 296.72 (21.85) 296.72 (275.60)
Food and beverage spending, mean (SD), $ 266.83(238.03) 267.01 (238.15) 235.95(216.39) .02 235.73(17.03) 235.73(215.04)
Fruits, vegetables, nuts, and legumes spending, 32.97 (36.28) 32.97 (36.25) 34.00 (40.46) .68 33.87 (3.11) 33.87(39.92)

mean (SD), $

Fruits, vegetables, nuts, and legumes spending,
mean (SD), oz

318.84(352.63) 318.70(352.32) 341.70 (400.82) 35 340.46 (31.76) 340.46 (395.15)

Proportion of fruits, vegetables, nuts, and 0.13(0.11) <.001
legumes spending among total food and

beverage spending, mean (SD)

0.13(0.11) 0.15(0.14) 0.15(0.01) 0.15(0.14)

Proportion of out-of-pocket fruits, vegetables,  0.41 (0.35)
nuts, and legumes spending among total food

and beverage spending, mean (SD)

0.41 (0.35) 0.38(0.35) .16 0.38(0.03) 0.38(0.34)

Spending on less healthy food categories, $ 77.58 (75.89)

381.99(389.25)

77.65 (75.94)
382.18(389.31)

64.74 (65.96) <.001
350.26 (377.72) 14

64.76 (5.25)
350.17 (31.80)

64.76 (65.67)

Spending on less healthy food categories, 350.17 (375.77)

mean (SD), oz

Proportion of spending on less healthy food 0.30(0.15)
categories among total food and beverage

spending, mean (SD)

Proportion of out-of-pocket spending on less
healthy food categories among total spending
on less healthy food categories, mean (SD)

0.30(0.15) 0.28(0.16) .03 0.28 (0.01) 0.28 (0.15)

0.42 (0.32) 0.42 (0.32) 0.39(0.32) .03 0.39(0.03) 0.39(0.32)

33.58(43.16)
915.29 (1153.14)

Sugar-sweetened beverage spending, $ 33.59 (43.16)

915.23 (1152.63)

32.31(43.33) .63
926.29 (1235.54) .88

32.27 (3.70)
924.54 (115.28)

32.27 (43.05)

Sugar-sweetened beverage spending, 924.54 (1226.06)

mean (SD), oz

Proportion of sugar-sweetened beverage 0.14 (0.16) 0.14 (0.16) 0.14 (0.16) .35 0.14 (0.01) 0.14 (0.16)
spending among total food and beverage

spending, mean (SD)

Proportion of out-of-pocket, sugar-sweetened  0.40 (0.36) 0.40 (0.36) 0.36 (0.36) .03 0.36 (0.03) 0.36 (0.36)

beverage spending among total sugar-
sweetened beverage spending, mean (SD)

Abbreviation: SNAP, Supplemental Nutrition Assistance Program. b Comparison group participants were SNAP beneficiaries who shopped in the same
stores during the same months as SuperSNAP participants but did not participate in

SuperSNAP.

¢ Pvalues are from bivariate generalized estimating equation regressions clustered at
the shopper level to account for repeated measurements.

2 Overlap weighting was used to assign an overlap weight equal to the estimated
probability (ie, the propensity score) of being in the group in which the participant did
not actually belong. Because overlap weights produce exactly balanced means, we did
not calculate P values comparing means in the weighted sample.

Table 3. Changes in Purchases Associated With SuperSNAP Participation

Variable Estimate (95% CI)?
30.34(26.81 to 33.88)
28.64 (25.87 t0 31.41)
31.84(31.27 t0 32.42)
294.52 (288.84 to 300.20)

14.52 (14.31t0 14.74)

All grocery store spending, $

Food and beverage spending, $

Fruits, vegetables, nuts, and legumes spending, $
Fruits, vegetables, nuts, and legumes spending, 0z

Fruits, vegetables, nuts, and legumes spending among total food
and beverage spending, %

Out-of-pocket fruits, vegetables, nuts, and legumes spending among total
food and beverage spending, %

-20.14 (-20.61 t0 -19.67)

Spending on less healthy food categories, $ 1.60 (0.67 to0 2.53)
22.95(17.79 to 28.11)

-4.51(-4.74t0-4.27)

Abbreviation: SNAP, Supplemental Nutrition
Assistance Program.

Spending on less healthy food categories, 0z

Spending on less healthy food categories among total food and beverage

spending, % 2 Estimates presented are from linear mixed models
with terms for SuperSNAP (1 or 0), time (before
SuperSNAP, O; during SuperSNAP, 1), and a
SuperSNAP x time product term. Models were also
adjusted for month and year and duration of
follow-up, with shopper-month as the unit of
analysis. Models included 2 random-effects terms:
shopper and shopper's most used store for a given
month. P < .00T1 for all estimates.

Out-of-pocket spending on less healthy food categories among total
spending on less healthy food categories, %

-6.29 (-6.76 t0 -5.82)

Sugar-sweetened beverage spending, $ -1.83 (-2.36to -1.30)
-40.22 (-54.52 to -25.92)

-3.75(-3.97 to -3.53)

Sugar-sweetened beverage spending, 0z

Sugar-sweetened beverage spending among total food and beverage
spending, %

Out-of-pocket, sugar-sweetened beverage spending among total sugar-
sweetened beverage spending, %

-4.39 (-4.93 to -3.86)
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$3.95; P = .56). Spending on sugar-sweetened beverages was estimated to have decreased by $4.74
(95% Cl, $1.75-$7.74; P = .002) or 4.5% (95% Cl, 3.1%-5.9%; P < .001).

Discussion

In this longitudinal cohort study, participation in SuperSNAP was associated with increased
purchasing of fruits and vegetables. Propensity score-based analyses that incorporated data before
and after SuperSNAP enrollment revealed that spending on fruits and vegetables was approximately
$30 per month greater after SuperSNAP enrollment, with no meaningful increase in spending on less
healthy foods and decreased spending on sugar-sweetened beverages. Sensitivity analyses that
included the entire sample of SuperSNAP users showed similar findings.

This study makes 3 notable contributions to the literature on fruit and vegetable subsidies. First,
prior studies?#26-36-39 have found that incentives may be associated with meaningful increases in
purchasing of fruits and vegetables, but these studies typically examined programs based in smaller
local food stores and farmers’ markets or that used paper-based enrollment and vouchers. The
present study used data from a large supermarket chain and a streamlined online enrollment process
and electronicissuance, all of which increase the potential for high-volume scalability. Second, in the
present study, increases in healthy food purchasing occurred in a setting with a variety of less healthy
and healthy food options, suggesting that programs such as SuperSNAP may be associated with
improved health behaviors. Third, we found no meaningful increases in unhealthy food purchases
(and decreased spending on sugar-sweetened beverages). Enrollment in SuperSNAP through clinics
may have encouraged mental accounting of the $40 incentive, helping to restrict changes to
purchases of healthier foods.*®#! Alternatively, if demand for healthier food among participants were
greater than baseline resources, additional resources might be preferentially directed to meet
this demand.

The findings of this study suggest directions for future work. Examination of how food
incentives and subsidies may change diet quality, health outcomes, health care utilization, and health
care cost is needed. Policies, such as the Gus Schumacher Nutrition Incentive Program, may play a
key role in this research. Previous programs*? did not have a great emphasis on evaluation of
potential health benefits, but examining whether these subsidy programs are associated with health
benefits will be important ongoing work. Other future directions of research include examining
potential program benefits for all members of the household (not just the enrolled individual,
because food is shared within households), establishing the optimal amount and duration of these
benefits, and examining possible heterogeneous treatment effects by social circumstances and
clinical characteristics. In addition, how associations found in the study may apply to other samples
and to SNAP beneficiaries overall should be evaluated.

Strengths and Limitations

This study has strengths. This study used objective food purchasing data and compared SuperSNAP
participants with a large number of SNAP beneficiaries throughout North Carolina. The consistency
of results between 2 different analytic approaches, one of which emphasized internal validity and the
other generalizability, suggests that the results observed in this study are likely to reflect the
experience of SuperSNAP participants more broadly.

This study also has limitations. We had access only to shopper ID-level purchasing data; thus,
we were not able to assess how changes in purchasing translated to changes in diet quality for
individuals (if they did at all). However, we believe that a change in purchasing is a first step in the
pathway to change in diet quality and improved health. Second, follow-up was relatively brief, and
whether changes observed were sustained is not known. Third, how the results might have been
affected by food purchases made outside the participating supermarket chain is unclear. Because we
only had transaction data and not demographic, social, or clinical data, the possibility of unmeasured
confounding cannot be ruled out. However, to confound the association between SuperSNAP
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participation and food purchases, the unmeasured factors would have had to affect food purchasing.
Therefore, the preintervention data used for the propensity score analysis should help account for
unmeasured factors because the associations, if any, of time-invariant demographic, social, and
clinical characteristics with food purchasing would be reflected in food purchases before the index
date. Furthermore, SuperSNAP participants were enrolled by clinicians for the purpose of receiving a
benefit intended to improve diet-related chronic disease. Thus, the participants likely represent a
unique subset of the overall population of SNAP beneficiaries who may be most likely to benefit from
a program such as SuperSNAP. Whether the results observed in the group selected for SuperSNAP
participation could be generalized to the broader population of SNAP beneficiaries is unclear.
Reasons the results may not be generalizable include the characteristics of those enrolled and the
setting of clinic-based enrollment, which may have worked synergistically with the cash value of the
benefit provided to influence purchases of healthy food. Additional studies should explore these
issues, potentially by using cash-benchmarked study designs that can isolate the impact of clinic-
based approaches from the cash value of the benefit offered.*>

Conclusions

In this cohort study, SuperSNAP, which provides a fruit and vegetable subsidy to SNAP beneficiaries,
was associated with increased purchasing of fruits and vegetables, a minimal increase in purchasing
of less healthy foods, and decreased purchasing of sugar-sweetened beverages. Future studies
should examine the potential effects of subsidies for the purchase of fruits and vegetable on diet
quality, food security, health, and health care utilization. Given the high prevalence of food insecurity
and its association with poor health outcomes,** fruit and vegetable subsidies may be associated
with important public health benefits in the US.
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