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Abstract

Many low-income Americans experience food insecurity, which may have been exacerbated by
economic instability during the early stages of the coronavirus pandemic. We assess the impact

of Healthy Helping, a short-term fruit and vegetable incentive program aimed at alleviating food
insecurity and improving diet quality for Supplemental Nutrition Assistance Program participants,
on grocery purchases, using transaction data from a large supermarket chain in North Carolina.
We compare Healthy Helping participants’ purchases of key food groups before and during the
program with purchases by control shoppers participating in federal food assistance programs
during the same period. Healthy Helping enrollment was associated with a $26.95 increase in
monthly spending on fruits, vegetables, nuts, and legumes—an increase of 2.5 grams of fiber per
1,000 kilocalories purchased—and other shifts in the composition of food purchases, relative to
control shoppers. These findings suggest that the program increased healthy food purchases while
also increasing dollar sales at participating retailers. On average, participants did not use the full
benefit; future research should explore factors associated with non- or underuse of benefits to
inform program design and outreach.
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Food insecurity is a major public health problem in the United States! and is associated

with chronic disease risk, including obesity,? cardiovascular disease,3 and mortality.# Prior
research has linked food insecurity and lower diet quality,® including reduced consumption
of fruits and vegetables.®: In 2020 an estimated 10.5 percent of US households were food
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insecure, with higher prevalence for households with children (14.8 percent), non-Hispanic
Black households (21.7 percent), and Hispanic households (17.2 percent).8

Some evidence suggests that food insecurity increased during the COVID-19 pandemic,®-11
although other studies have found no change.8 The pandemic’s impact on diet quality is
also unclear, with studies reporting positive and negative changes to food purchasing and
consumption, with heterogeneity by subpopulation.1213 During the pandemic, households
reported decreasing the amount of food consumed away from home!4 and purchasing more
food for cooking and eating at home, 1 which has been associated with higher diet quality.®
Nevertheless, some studies have found that lower diet quality among food-insecure
households persisted!’ and that food-insecure households were more likely to decrease
purchases of produce during the pandemic compared with food-secure households.11:18
These findings merit attention, as food-insecure people already experienced an elevated risk
for poor diet quality and nutrition-related chronic diseases before the onset of the COVID-19
pandemic.2:3:°

One increasingly popular intervention to alleviate food insecurity and improve diet quality
is financially incentivizing the purchase of fruits and vegetables.1® Recent studies suggest
that these efforts increase fruit and vegetable purchases and consumption and may reduce
cardiometabolic risk factors.2921 However, most prior studies evaluated produce incentive
programs at farmers’ markets, which may be used less frequently by racially and ethnically
diverse populations, highlighting the need for incentives usable in other settings.22:23
Previous research on the impact of fruit and vegetable incentives is also limited by

reliance on pre-post study designs without a matched control group and use of self-reported
purchasing or consumption data.1?

This study sought to understand the impact of Healthy Helping, a large-scale short-term
COVID-relief fruit and vegetable incentive program, on participants’ purchases, using
supermarket transaction data. We aimed to answer the following questions: Was Healthy
Helping associated with an increase in purchases of fruits, vegetables, nuts, and legumes
among program enrollees and program users? Was Healthy Helping enrollment and use
associated with changes in purchases of less-healthy food groups? To address the second
objective, we assessed changes in spending on food groups that are overconsumed in the
US24 and contribute substantially to total energy, saturated fat, sodium, and sugar intake in
the US25 Furthermore, we conducted exploratory analyses assessing the association between
Healthy Helping participation and nutrient density of purchases.

Study Data And Methods

This longitudinal cohort study used loyalty card transaction data from a large supermarket
chain with approximately 500 stores in North Carolina (we are unable to name the
retailer, following data agreements). The analytic data set comprised all purchases made
by households participating in the Supplemental Nutrition Assistance Program (SNAP) at
the chain between October 2019 and December 2020. We defined SNAP participation as
payment with an Electronic Benefits Transfer card at least once in a rolling three-month
period. The transaction data included the UPC (barcode), quantity, volume, dollars spent,
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and payment code for each item. Food items were linked to nutrition facts panel information,
as described in prior work,2% and categorized into seven food groups of interest (online
appendix exhibit A1).27 We were not able to link all products to nutrition facts panel data
(percentage of missing products by category ranged from 4.4 percent to 25.3 percent).

All transactions were aggregated to the shopper ID-month level, so that each observation
represents all purchases by a given store loyalty card number in a month. Although we refer
to an individual store loyalty card number as a “shopper ID” or “shopper,” multiple people
or household members may use a particular store loyalty card—however, we are unable to
determine this using the available data.

Funded by the North Carolina General Assembly’s disbursement of Coronavirus Aid, Relief,
and Economic Security Act of 2020 funding, Healthy Helping provided $40 per month

for the purchase of fresh, frozen, or canned fruits and vegetables with no added sugar,

added sodium, or added fat for a rolling three-month period. Funds were linked to customer
store loyalty cards and could be used at any of the supermarket chain’s locations in North
Carolina. Eligible items were identified automatically at checkout by a unique offer code.
The cost of the items was then deducted from the shopper’s available Healthy Helping funds
and the remaining monthly balance was printed at the bottom of the receipt.

To be eligible for Healthy Helping, people had to be current SNAP participants, ages
eighteen or older, reside in North Carolina, and self-report being negatively affected by

the COVID-19 pandemic. Eligible people were enrolled in Healthy Helping after calling

a COVID-19 relief hotline funded by the North Carolina Department of Health and

Human Services, as well as through recruitment and enrollment at forty-seven Division

of Social Services county agencies and federally qualified health clinics across North
Carolina on a rolling basis from June to December 2020 (see appendix exhibit A2 for more
detail).2’ Participants completed a brief screener on enrollment, including the Department
of Agriculture (USDA) Six-ltem Food Security Scale.2® Participants were enrolled in the
program for three months or until December 31, 2020 (when the funds expired), whichever
occurred first. Post—Healthy Helping observations were dropped if the shopper ID had no
further Healthy Helping spending. If participants did not spend the full benefit amount
during their three-month intervention period, benefits rolled over for two additional months.

The primary outcome of interest was total spending (in US dollars) on fruits, vegetables,
nuts, and legumes. We also examined volume (in ounces) of fruits, vegetables, nuts,

and legumes purchased and the percentage of total food and beverage spending on these
items. For our second objective of understanding Healthy Helping’s impact on the overall
healthfulness of shoppers’ purchases, we examined spending on six categories of less-
healthy products (candy, desserts and sweet snacks, processed meats and seafood, salty
snacks, sugar-sweetened beverages, and sweeteners and toppings). We also assessed dollars
spent on each product category as a percentage of total food and beverage spending to
account for possible changes in overall spending at the chain during the program. Finally, we
conducted exploratory analyses to understand changes in the nutrient density of purchases.
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Statistical Analysis

We used a difference-in-differences approach to estimate changes in food purchases among
Healthy Helping participants before and during the program, relative to control shoppers.
Controls were selected from SNAP participants who were not enrolled in Healthy Helping
or another concurrent fruit and vegetable incentive program delivered through this retailer.
Because of Healthy Helping’s rolling enrollment, we randomly assigned control shoppers an
enrollment date (“index month”) matching the distribution of Healthy Helping enrollment.
We then generated propensity scores for each shopper, using logistic regression to predict
the probability of Healthy Helping enrollment based on pre-index month shopping (see
appendix exhibit A3 for a list of included variables.2’ Each shopper was assigned an

overlap weight based on their estimated probability of being in the opposite group. Overlap
weights create exactly balanced means across groups for all variables included in the logistic
regression.2%:30 We restricted our analyses to shoppers that had at least one shopper-month
observation before their index month to generate the overlap weights.

To assess changes in purchases associated with Healthy Helping participation, we ran
separate linear mixed models with overlap weights for each outcome, adjusted for month
and year; participation in the Special Supplemental Nutrition Program for Women, Infants,
and Children (WIC) in the previous three months; urbanicity of most frequently visited store
(rural, suburban, or urban); and number of months of post—index period observations. We
included random intercepts for most frequently visited store and shopper ID to account for
repeated measures. We controlled for WIC participation as the amount of the cash value
benefit for fruits and vegetables increased during the pandemic. We measured urbanicity on
the basis of the location of the shopper 1D’s most frequented store. Models included month
and year to account for seasonality and the number of post—index month observations to
address potential imbalances in follow-up time between groups. The coefficient of interest
was the interaction between treatment group and time (pre— or post—index date).

For the main analyses, the exposure of interest was Healthy Helping enrollment, which
allowed us to estimate the average treatment effect across Healthy Helping enrollees,
regardless of actual program use. Because we were also interested in the effect of the
Healthy Helping program among program users specifically (that is, the average treatment
effect on the treated), we reran the analyses with date of first use of Healthy Helping

funds, rather than enrollment date, as the exposure, excluding enrollees who did not use any
Healthy Helping funds and dropping months in which a shopper was enrolled but had not
yet used Healthy Helping funds.

We also conducted exploratory analyses to assess differences in the nutrient density of
purchases, using the same linear mixed modeling approach as in the main analyses, while
additionally controlling for the proportion of purchases in each category with missing
nutrition information. Changes in nutrient density are reported in terms of grams of each
nutrient per 1,000 kilocalories purchased.

Finally, because a substantial number of Healthy Helping participants did not have
preenrollment purchasing data and were thus not included in the main analyses, we
conducted sensitivity analyses (available in the appendix),2” including all shoppers who
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used Healthy Helping, even if they had no pre-enrollment purchases. Because the weights
were based on pre—index date purchases and could not be generated for shoppers with no
pre—index date purchasing data, we ran the same analyses described above but did not use
the overlap weights (that is, unweighted analyses; see appendix exhibit A6).27

Data analysis was performed using Stata, version 16. A two-sided p value of 0.05 was set to
denote statistical significance. The study was deemed to be not human subjects research by
the Institutional Review Board at the University of North Carolina at Chapel Hill.

This study has several limitations. First, we only had purchasing data from one supermarket
chain, rather than all sources of food acquisition, so we could not determine how Healthy
Helping may have affected the overall nutritional quality of household purchases or dietary
intake. Second, the supermarket transaction data contain no information about customer
sociodemographic characteristics. Thus, we were unable to match our control group on
potentially relevant demographic factors and had to rely on prior purchasing history,
preferred store location, and payment sources. As a consequence, we were not able to
make inferences about subpopulations. Furthermore, there could be other unobservable
characteristics that we were unable to match on that may have introduced bias. Finally,

we relied on loyalty cards to identify Healthy Helping and control shoppers, and thus only
included transactions for which customers used their loyalty cards. This may not be a large
limitation, as loyalty cards provide discounts to customers, thereby incentivizing their use.

Study Results

The data set included purchases from 28,927 people enrolled in Healthy Helping who
shopped at the retailer using their loyalty card at least once during the study period.

Of these people, 19,722 (68 percent) had pre—index month data (that is, they used their
loyalty card before Healthy Helping enrollment) and were included in the main analysis,
contributing 208,601 shopper-month observations over the course of fifteen months. The
control group included 86,034 shoppers with 804,481 shopper-month observations. Healthy
Helping enrollment spanned June—December 2020, although most participants were enrolled
in September and October (exhibit 1). The majority of Healthy Helping participants most
frequently shopped at a participating store in an urban county (55.7 percent). Food insecurity
at enrollment was high, with 85.4 percent of the analytic sample reporting low or very low
food security.

In the pre—index month period, unweighted mean monthly spending on food and beverages
was higher among control shoppers than Healthy Helping participants ($195.81 [standard
deviation (SD): $167.58] versus $180.32 [SD: $160.85]; p < 0.001) (appendix exhibit A4).27
Mean unweighted monthly spending in the control group was higher for all food and
beverage categories of interest, including fruits, vegetables, nuts, and legumes ($23.27 [SD:
$24.47] versus $21.98 [SD: $23.10]; p< 0.001), although the difference between groups did
not exceed $2.00 for any category and was not statistically significant for sweeteners and
toppings. As intended, after applying overlap weighting, the weighted means were balanced
in the two groups for all variables included in the propensity score—generating process. For
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example, the weighted mean total spending on foods and beverages in the pre—index month
period was $182.36 [SD: 163.74] among Healthy Helping participants and $182.36 [SD:
155.56] in the control group.

Exhibit 2 shows the difference-in-differences estimates for the changes in spending (overall
and by category) before and during the program among Healthy Helping participants,
relative to control shoppers during the same period. Mean total monthly spending increased
by $57.34 in the Healthy Helping group compared with the control group. The primary
outcome of interest—change in spending on fruits, vegetables, nuts, and legumes—increased
by $26.95 in the Healthy Helping group relative to the control group (complete regression
output is available in appendix exhibit A5),27 largely driven by increases in fruits,
vegetables, nuts, and legumes without any added sugar, added sodium, or added fats. This
rise in spending resulted in an increase in the volume of fruit, vegetable, nut, and legume
purchases of 237.8 ounces per month over the change in purchase volume among control
shoppers. The relative share of all food and beverage spending used for fruits, vegetables,
nuts, and legumes increased by 13 percent among Healthy Helping shoppers.

Spending increased in all studied food categories in the Healthy Helping group relative

to the control group. The largest increases were for processed meats and seafood ($2.84)
and sugar-sweetened beverages ($2.84). However, because of the sizeable increase in total
spending and spending on fruits, vegetables, nuts, and legumes, the relative share of food
and beverage spending on all less-healthy product categories decreased, with the largest
decline for sugar-sweetened beverages (=2.5 percent). Results from the unweighted models
including all Healthy Helping shoppers were similar to the results of the main analyses
(appendix exhibit A6).27

In the treatment-on-treated analyses, the effect sizes were slightly larger, but followed the
same overall pattern (exhibit 3). The increase in total spending among Healthy Helping
shoppers relative to controls was $65.61, whereas the increase in spending on fruits,
vegetables, nuts, and legumes was $30.22. The rise in fruit, vegetable, nut, and legume
spending represented a 14 percent increase in share of food and beverage spending on fruits,
vegetables, nuts, and legumes compared with control shoppers.

Exhibit 4 addresses differences in the overall nutrient density of purchases by Healthy
Helping participation status from our exploratory analysis. Results of this analysis show
changes in grams of key nutrients per 1,000 kilocalories purchased. Shoppers in the

Healthy Helping group increased the amount of carbohydrates purchased by 6.9 grams (95%
confidence interval [C1]: 6.32, 7.39) and the amount of sugar purchased by 2.7 grams (95%
Cl: 2.26, 3.23) per 1,000 kilocalories, relative to controls. Conversely, total fat and saturated
fat per 1,000 kcal decreased by 2.3 grams (95% CI: —2.54, —2.08) and 1.0 grams (95% CI:
-1.11, -0.95), respectively. The amount of fiber per 1,000 kilocalories in Healthy Helping
shopper (versus control) purchases rose 2.5 grams (95% ClI: 2.37, 2.61).
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Discussion

Relative to SNAP shoppers not enrolled in Healthy Helping, we observed a $27 per month
increase in fruit, vegetable, nut, and legume spending among Healthy Helping participants,
which effectively doubled the spending on fruits, vegetables, nuts, and legumes in this
group. Healthy Helping shoppers’ spending at the supermarket chain increased by $57,
suggesting that they shifted more of their shopping to the chain during the intervention. As

a consequence, Healthy Helping shoppers’ absolute dollar spending increased across food
categories while the composition of spending shifted such that spending on less-healthy food
groups declined as a percentage of overall food and beverage spending.

The increase in spending over and above the incentive amount provides evidence that
early partnership in such incentive programs by retailers may be financially beneficial to
the retailers and local economies. Indeed, prior research funded by the USDA indicates
that programs providing funds for food purchases, such as SNAP and nutrition incentive
programs, can generate multiplier effects, increasing the local economic impact of the
program beyond the amount of food assistance or incentives redeemed.3! Relatively few
supermarket chains have participated in fruit and vegetable incentive programs to date,
although existing assessments of retailer perceptions have been largely favorable;32 these
findings highlight additional positive impacts for retailers.

The exploratory analyses of nutrient density align with our food category findings, given

the nutritional composition of most fruits and vegetables. Although we did not examine
change in added sugar specifically, we expect that the increase in sugar is driven by naturally
occurring sugars in fruit, as the majority of fruits, vegetables, nuts, and legumes purchased
contained no added sugar.

Providing further context, a mixed methods study with a subsample of Healthy Helping
participants found that participants’ diets during in the program were not significantly
different than the typical American diet in 2009-10, despite the high prevalence of food
insecurity in the sample.33 This suggests that Healthy Helping may have mitigated potential
declines in diet quality associated with food insecurity during the pandemic. Although
limited demographic information about Healthy Helping participants was available in the
present study, the subsample of Healthy Helping participants (/7= 200) in the mixed methods
study were predominantly female, with a mean age of forty-nine, and most identified as
non-Hispanic Black or African American.33 Respondents had relatively large household
sizes (mean: 5.6); most did not have a college degree and had a household income less than
$25,000 in 2019.33

This study’s findings align closely with results from an evaluation of a smaller produce
prescription program with 667 participants at the same supermarket chain, which found that
program enrollment was associated with a $24.34 per month increase in fruit, vegetable,
nut, and legume spending.3* The study also noted a decline in sugar-sweetened beverage
spending among program shoppers compared with controls,34 whereas we found a slight
increase, although the share of total food and beverage spending on sugar-sweetened
beverages and other less-healthy food groups declined in both studies.
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Prior scoping!® and systematic2? reviews have consistently identified positive impacts of
fruit and vegetable incentive programs on fruit and vegetable purchases and consumption,
based primarily on studies in farmers’ markets, which generally permit use of incentives
for fresh fruits and vegetables only. Although many benefits of fruit and vegetable incentive
programs at farmers’ markets have been identified, it is important to consider community
preferences, as well as access, availability, seasonality and reach of retail partners3?; prior
work has found that program participants at supermarkets were more likely to be Black and
have lower levels of education compared with those who shopped at farmers’ markets.22

Fewer studies have evaluated fruit and vegetable incentive programs in supermarkets, which
may be used for not only fresh fruits and vegetables but also less-perishable frozen and
canned fruits and vegetables. Researchers have called for incentives delivered through
supermarkets to expand program participation and increase fruit and vegetable purchases.3°
Two randomized control trials in a Maine supermarket in which participants received a 50
percent discount on fresh and eligible frozen and canned fruits and vegetables purchased
observed increases in fruit and vegetable spending of 15 percent36 and 27 percent.3” Two
quasi-experimental studies evaluated the Double Up Food Bucks program in supermarkets
in Michigan, which provided a 100 percent matching subsidy on purchases of qualifying
fresh produce, and identified small increases in fruit and vegetable purchases.38:39 Differing
incentive structures (for example, discount type, instant versus future benefit) may have
contributed to the relatively small effect sizes in comparison to the present study.

This study makes several contributions to the literature. We used objective loyalty card
transaction data from a large supermarket chain with nearly 500 outlets across 86 of North
Carolina’s 100 counties. The transaction data span fifteen months and allowed us to follow
shoppers longitudinally. Furthermore, the use of supermarket transaction data allows for the
assessment of changes in non—fruit and vegetable food groups and the nutrient density and
composition of the entire shopping cart. Our control group comprised SNAP households
matched on the basis of prior shopping history to minimize differences between groups

and enhance internal validity, as matching based on prior outcomes can reduce bias in
difference-in-differences models when multiple observations per unit are available and the
outcomes are serially correlated.#0

Despite their potential, relatively few evaluations of fruit and vegetable incentive programs
in the supermarket setting have been published. This is one of the largest analyses of a
fruit and vegetable incentive program to date (regardless of retail setting). In addition to

its scale, this program had several unique properties, including provision of the incentive
through store loyalty cards; potentially reducing stigma; allowing customers to purchase
fresh, frozen, or canned fruits and vegetables; and not requiring a “matching” purchase,
which could serve as a model for future programs.

Importantly, although Healthy Helping shoppers increased their spending on fruits,
vegetables, nuts, and legumes, most did not redeem the full benefit amount ($40 per month),
which is consistent with findings from other social support programs,#142 underscoring the
need to understand barriers to and facilitators of program participation and redemption.

For example, participants of a produce prescription program at a supermarket chain in
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Washington reported challenges using the program during checkout, including stigma
and inability to redeem incentives.43 Addressing these barriers and improving participant
experience will be critical for future nutrition-related incentive programs to achieve the
objective of reducing food insecurity.
Conclusion

Participation in a fruit and vegetable incentive program for SNAP beneficiaries in North
Carolina was associated with a $27 per month increase in purchases of fruits, vegetables,
nuts, and legumes and a shift in the composition of food purchases at the participating
retailer. Findings suggest that fruit and vegetable incentive programs can improve the
nutritional profile of grocery purchases, particularly during a period of economic and health
uncertainty. Future research to understand factors associated with nonuse and underuse of
program funds is needed.
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Exhibit 4.

(figure)

Caption: Changes in nutrient density of Healthy Helping purchases compared with control
purchases, North Carolina, October 2019-December 2020

Source/Notes: SOURCE Authors’ analysis of data from a supermarket chain in North
Carolina, October 2019—-December 2020. NOTES Models include data from 19,722 Healthy
Helping enrollees (208,601 shopper-months) and 86,034 control shoppers (804,481 shopper-
months). The bars show the change in the quantity of each nutrient per 1,000 kilocalories
purchased for the Healthy Helping group and the control group and the difference between
the changes in the Healthy Helping and control groups (difference-in-differences). Estimates
are from linear mixed models with terms for Healthy Helping participation, time (pre—

and post—index month), and a Healthy Helping-by-time product term. Models were also
adjusted for month and year; Special Supplemental Nutrition Program for Women, Infants,
and Children use; urbanicity of most frequent store; percentage of each food or beverage
category missing nutrition information; and number of months of follow-up, with the
shopper-month as the unit of analysis. Models include random intercepts for most frequent
store and shopper ID. The pvalues for all difference-in-differences estimates are less than
0.001.
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Sample characteristics, Healthy Helping study, program enroliment and transaction data from a supermarket
chain in North Carolina, October 2019-December 2020

Enrolled in Healthy Helping and
ever shopped at super market
chain (n = 28,927)

Enrolled in Healthy Helping and had
pre- and postintervention data for
intent-to-treat analyses (main analysis
cohort) (n =19,722)

Used Healthy Helping and had
pre- and postinter vention data for
treatment-on-treated analyses (n =
18,970)

No. % No. % No. %
Food insecure 21,490 85.37% 14,716 85.42b 14,156 85.5°
Urbanicity
Urban 15,988 55.27 10,987 55.71 10,580 55.77
Suburban 8,677 30.00 5,860 29.71 5,634 29.70
Rural 4,262 14.73 2,875 14.57 2,756 14.53
Enrollment month
June 10 0.03 5 0.03 4 0.02
July 692 2.39 402 2.05 375 1.98
August 6,265 21.66 4,275 21.68 4,089 21.56
September 11,578 40.02 8,010 40.61 7,769 40.95
October 10,277 35.53 6,958 35.28 6,666 35.14
November 84 0.29 59 0.30 57 0.30
December 21 0.07 13 0.07 10 0.05

SOURCE Authors’ analysis of program enrollment data and transaction data from a supermarket chain in North Carolina, October 2019-December
2020. NOTES Food security was assessed using the 6-item Department of Agriculture screener (see US Department of Agriculture, Economic
Research Service. US household food security survey module: Six-item short form. See note 28 in text.) during Healthy Helping enroliment. People
with low or very low food insecurity were classified as food insecure. Urbanicity was determined according to the federal Office of Management
and Budget and the North Carolina Rural Center designation for each county; counties classified as “urban” or “rural” by both definitions were
categorized as such, whereas counties with discordant classifications were categorized as “suburban.”

aOf those who completed the screener (/7= 25,174).

bOf those who completed the screener (/7= 17,228).

cOf those who completed the screener (/7= 16,556).
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Exhibit 2:

Changes in supermarket spending among Healthy Helping enrollees relative to controls, North Carolina,
October 2019-December 2020

Variable Estimate | 95% ClI

Total spending ($ per month) 57.34 55.37, 59.30

Food and bever age spending

Dollars spent ($ per month) 55.32 53.52,57.13

Fruits, vegetables, nuts, and legumes

Dollars spent ($ per month) 26.95 26.53, 27.37
Relative share of food and beverage spending (%) 12.99 12.58, 13.40
Volume (ounces) 237.79 233.37,242.21

Fruits, vegetables, nuts, and legumes with no added sugar, salt, or fat

Dollars spent ($ per month) 25.36 24.96, 25.76

Relative share of food and beverage spending (%) 12.94 12.52, 13.35

Candy, chocolate, and gum

Dollars spent ($ per month) 0.57 0.51,0.63

Relative share of FB spending (%) -0.20 -0.24, -0.15

Dessert and sweet snacks

Dollars spent ($ per month) 2.80 2.58, 3.03

Relative share of food and beverage spending (%) -151 -1.64,-1.39

Processed meats and seafood

Dollars spent ($ per month) 2.84 2.60, 3.09

Relative share of food and beverage spending (%) -1.29 -1.41,-1.18
Salty snacks

Dollars spent ($ per month) 1.68 1.52,1.84

Relative share of food and beverage spending (%) -0.83 -0.91, -0.75

Sugar-sweetened beverages

Dollars spent ($ per month) 2.84 2.56,3.12

Relative share of food and beverage spending (%) -2.53 -2.72,-2.34

Sweeteners and toppings

Dollars spent ($ per month) 0.33 0.29, 0.38

Relative share of food and beverage spending (%) -0.17 -0.20, -0.14

SOURCE Authors’ analysis of data from a supermarket chain in North Carolina, October 2019-December 2020. NOTES Intent to treat models
include data from 19,722 Healthy Helping enrollees (208,601 shopper-months) and 86,034 control shoppers (804,481 shopper-months). Estimates
are from linear mixed models with terms for Healthy Helping participation, time (pre— and post-index month), and a Healthy Helping-by-time
product term. All estimates were statistically significantly different from 0 at the p < 0.001 level. Models were also adjusted for month and

year; Special Supplemental Nutrition Program for Women, Infants, and Children use; urbanicity of most frequent store; and number of months

of follow-up, with the shopper-month as the unit of analysis. Models include random intercepts for most frequent store and shopper ID. Cl is
confidence interval.
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Exhibit 3:

Changes in supermarket spending among Healthy Helping users relative to controls, North Carolina, October
2019-December 2020

Variable Estimate | 95% ClI

Total spending ($ per month) 65.61 63.57, 67.65

Food and bever age spending

Dollars spent ($ per month) 63.18 61.31, 65.05

Fruits, vegetables, nuts, and legumes

Dollars spent ($ per month) 30.22 29.80, 30.64
Relative share of food and beverage spending (%) 14.39 13.95, 14.84
Volume (ounces) 266.5 261.9,271.1

Fruits, vegetables, nuts, and legumes with no added sugar, salt, or fat

Dollars spent ($ per month) 28.44 28.03, 28.84

Relative share of food and beverage spending (%) 14.34 13.89, 14.79

Candy, chocolate, and gum

Dollars spent ($ per month) 0.65 0.59, 0.71

Relative share of food and beverage spending (%) -0.26 -0.30, -0.22

Dessert and sweet snacks

Dollars spent ($ per month) 3.23 3.00, 3.47

Relative share of food and beverage spending (%) -1.71 -1.84,-1.58

Processed meats and seafood

Dollars spent ($ per month) 3.32 3.06, 3.58

Relative share of food and beverage spending (%) -1.42 -1.54,-1.31
Salty snacks

Dollars spent ($ per month) 1.98 1.81,2.14

Relative share of food and beverage spending (%) -0.93 -1.01, -0.84

Sugar-sweetened beverages

Dollars spent ($ per month) 3.34 3.05,3.63

Relative share of food and beverage spending (%) -2.82 -3.02, -2.63

Sweeteners and toppings

Dollars spent ($ per month) 0.38 0.34,0.43

Relative share of food and beverage spending (%) -0.19 -0.22,-0.16

SOURCE Authors’ analysis of data from a supermarket chain in North Carolina, October 2019-December 2020. NOTES Treatment on treated
models include data from 18,970 Healthy Helping users who used Healthy Helping benefits (197,510 shopper-months) and 86,034 control shoppers
(804,481 shopper-months). Estimates are from linear mixed models with terms for Healthy Helping participation, time (before or after month of
first use [Healthy Helping shoppers] or before or after index month [control shoppers]) and a Healthy Helping-by-time product term. All estimates
were statistically significantly different from 0 at the p < 0.001 level. Models were also adjusted for month and year; Special Supplemental
Nutrition Program for Women, Infants, and Children use; urbanicity of most frequent store; and number of months of follow-up, with the
shopper-month as the unit of analysis. Models include random intercepts for most frequent store and shopper ID.
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