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Abstract
Objective: To report perspectives of participants in a food benefit programme that
includes foods high in added sugar (FAS) restrictions and FAS restrictions paired
with fruits and vegetables (F/V) incentives.
Design: Randomised experimental trial in which participant perspectives were an
exploratory study outcome.
Setting: Participants were randomised into one of three Supplemental Nutrition
Assistance Program (SNAP)-like food benefit programme groups: (1) restriction:
not allowed to buy FAS with benefits; (2) restriction paired with incentive: not
allowed to buy FAS with benefits and 30 % financial incentive on eligible F/V pur-
chased using benefits; or (3) control: same food purchasing rules as SNAP.
Participants were asked questions to assess programme satisfaction.
Participants: Adults in the Minneapolis-St. Paul, MN metropolitan area, eligible for
but not currently participating in SNAP who completed baseline and follow-up
study measures (n 254).
Results: Among remaining households in each group, most found the programme
helpful in buying nutritious foods (88·2 %–95·7 %) and were satisfied with the pro-
gramme (89·1 %–93·0 %). Sensitivity analysis results indicate that reported helpful-
ness and satisfaction with the programme may in some instances be lower among
the restriction and the restrictions paired with incentive groups in comparison to
the control group.
Conclusions: A food benefit programme that includes restriction on purchase of
FAS or restriction paired with a financial incentive for F/V purchases may be
acceptable to most SNAP-eligible households with children.
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The Supplemental Nutrition Assistance Program (SNAP),
formerly known as The Food Stamp Program, was imple-
mented in 1964 and is the largest federal aid programme
in the USA. The programme was designed to address food
insecurity among low-income households via provision of
funds for the purchase of food. In 2019, about 36 million
Americans received food assistance to the cost of $60
billion(1). Recent studies have suggested that despite the
effectiveness of SNAP at reducing food insecurity among
participants, participating in SNAP is associated with
unhealthful dietary habits(2–5) and a higher rate of obesity
among participants compared to income-eligible non-
participants(6,7).

SNAP, unlike other federal food assistance programmes,
has permissive rules on the types of foods that may be pur-
chased using programme benefits, with a limited number of
food items (e.g. alcohol, hot foods, and dietary supple-
ments) classified as ineligible for purchase using SNAP ben-
efits. These permissive rules have been criticised and have
triggered questions on whether SNAP benefits are being
utilised to excessively consume unhealthful foods which
may contribute to higher rates of obesity and other diet-
related conditions such as diabetes and CVD(8).

In response to these coexisting public health issues of
food insecurity and poor nutrition, several changes to
SNAP are being considered. One is prohibiting the use of
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SNAP benefits to purchase foods high in added sugar (FAS)
and another is offering an incentive for the purchase of
fruits and vegetables (F/V)(9). Participant perspectives on
these strategies are important to understanding the poten-
tial benefits and adverse consequences or concerns that
may need to be addressed in advance of any programme
changes. Currently, there is limited information on partici-
pant perspectives. Data from prior studies have been
obtained via surveys that asked SNAP participants to specu-
late on acceptance/support of these potential programme
changes(10–12). Just two experimental trials have assessed
perspectives in the context of the lived experience of par-
ticipating in a food benefit programme with these pro-
gramme features in place(13,14). The US Department of
Agriculture (USDA) Healthy Incentives Pilot study
explored satisfaction with F/V financial incentives among
SNAP participants(13). A study by Rydell et al. investigated
satisfaction with a SNAP-like food benefit programme with
F/V financial incentives and/or restrictions(14). Participants
in this study included people who were eligible for SNAP
but not participating or near eligible for the programme.

Further insight into the acceptance of these strategies is
necessary, especially from participants in food benefit pro-
grammes that have implemented these strategies.
Consequently, the purpose of this paper is to report the per-
spectives of those participating in a randomised trial in
which food purchasing rules and incentives varied across
experimental groups (Clinical Trial Registration
NCT03363048). Programme satisfaction and perceived
effects on food intakes were exploratory outcomes in this
study in which diet quality of adult and child participants
was the primary outcome.

Methods

Data reported in this paper were collected as part of the
Grocery Assistance Program Study for Families (GAPS for
Families), an experimental trial designed to evaluate the
effects on family nutrition of: (1) restricting the use of food
programme benefits for purchasing sugar-sweetened bev-
erages, sweet-baked goods and candies (FAS) and (2)
implementing restrictions paired with a 30 % financial
incentive for F/V purchases made using programme bene-
fits. To test these research questions, households eligible
for SNAP, but not currently participating, were randomised
to one of the following food benefit programme groups: (1)
restriction on use of food programme benefits for purchas-
ing FAS; (2) restrictions paired with 30 % financial incentive
for F/V purchased with programme benefits; or (3) control
group which has the same food purchasing rules as SNAP.
Further detail regarding food purchase rules for each group
is provided by Figure 1.

During the intervention period, all study participants
were provided with a study debit card to which funds for
food purchasing were added every 4 weeks for a 20-week

period. The amount of funds added every 4 weeks was
determined using similar household information and for-
mula used by the Minnesota Department of Health and
Human Services to determine benefit levels for SNAP par-
ticipants in Minnesota. Those in the restriction group were
given rules to not purchase sugar-sweetened beverages,
sweet-baked goods, or candies with the study debit card.
Out-of-pocket funds could still be used to purchase these
types of foods. In the restriction paired with incentive
group, participations had the same restriction paired with
incentive of 30 % cash back on their study debit card for
F/V purchased using the debit card that were eligible for
the incentive. For example, if $10 worth of eligible F/V
were purchased using the study debit card, $3 was added
to the card for use in making future food purchases.
Compliance with purchasing rules and calculation of the
incentive amount for those in the restriction paired with
incentive group were determined through a combination
of food purchase receipts submitted by study participants
throughout the experimental period and expenditure infor-
mation available to the research team from the transaction
history provided by the debit card vendor. The submitted
receipts were reviewed to assess compliance with food
purchasing rules. Repeated non-compliance or flagrant
violations of purchasing rules resulted in discontinuation
of receipt of food programme benefits.

Study sample
The aimwas to recruit 240 households with young children
that were eligible but not participating in SNAP at the time
of study enrolment. Recruitment took place in the
Minneapolis/St Paul, MNmetropolitan area, on an ongoing
basis over the study enrolment period (rolling enrolment).
Recruitment had a multi-pronged approach utilising refer-
rals from community agencies that assist low-income
households in enrolling in government assistance pro-
grammes such as SNAP, in-person recruitment at commu-
nity events, advertising on Craigslist, higher education
institution student-parent groups, and posting study infor-
mation on social media platforms such as Facebook and
NextDoor.

Study eligibility criteria included: (1) not currently par-
ticipating in SNAP andwilling to defer enrolment in the pro-
gramme for 5 months (until end of experimental period);
(2) meet income and other eligibility requirements for
SNAP in Minnesota; (3) have a child aged 3–11 years of
age living in the household (if household has more than
one child in this age range, one was selected randomly
for inclusion in study); and (4) have a main food shopper
who is able to speak and understand English or Spanish.

Data collection
A variety of study measures were collected during baseline
and follow-up measurement periods. The baseline measure-
ment period, which was conducted over approximately a

Dextrans as prebiotics for obesity management 1529

https://doi.org/10.1017/S1368980021001051 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021001051


2-week period, included an in-person visit during which
study eligibility was confirmed, consent and child assentwere
obtained, and the adult participant was asked to complete a
questionnaire. The questionnaire included questions on dem-
ographics, health history, past and present participation in
food assistance programmes, and household food security
(US Household Food Security Survey Module: Three-Stage
Design, with Screeners modified to ask about the past
30 d). Study staff measured height and weight of both the
adult and child during in-person visits. Anthropometric mea-
surements were collected using standard protocols, including
height measured to the nearest 0·1 cm and weight measured
to the nearest 0·1 kg. BMI was calculated as weight in kilo-
grams divided by height inmetres squared (kg/m2). As amea-
sure of food and nutrient intake, three unannounced
telephone-administered 24-h dietary recalls were collected
from both the adults and child participants in each household
at each time period.

Follow-up measures were collected predominately
between weeks 13 and 16 of the 20-week experimental
period, although some participants completed measures
in 17–20 weeks. Measures collected during this period
included another three telephone-administered 24-h
dietary recalls for each child and adult participant, along
with an in-person visit during which the height and weight
of the adult and child participants were measured using the
same procedures as baseline. A self-administered question-
naire was also provided.

The follow-up questionnaire included a series of open-
and close-ended question to assess satisfaction, acceptabil-
ity, and perceived usefulness of the food benefit programme
towhich they had been randomised. Close-ended questions
asked of all participants included: (1) How helpful was the

study food benefit programme in buying enough food for
your household? (2) How helpful was the study food benefit
programme in buying healthful/nutritious foods for your
household? (3) How helpful was the study food benefit pro-
gramme in buying the kinds of foods you want to purchase?
and (4) Overall how satisfied were you with the study food
benefit programme?

Open-ended questions asked only of participants in the
restriction and restriction paired with incentive groups
included: (1) You are not allowed to buy some sugary
foods such as soft drinks, candies and cookies with your
study food benefits. What do you think of these rules?
(2) Do you think you are purchasing fewer sugary foods
because they are not allowed to be purchased with the
study debit card? If yes, does this affect your household
in anyway? If yes, how? Participants in the restriction paired
with incentive groupwere also asked: (1) Youwere given a
bonus for purchasing F/V with the study debit card. What
do you think of these rules? (2) Does the bonus make you
want to purchase more vegetables than you otherwise
would? If yes, in what way? If no, why not? (3) Does the
bonusmake youwant to purchasemore fruits than you oth-
erwise would? If yes, in what way? If no, why not?

Statistical analysis
Participants who completed the questionnaire adminis-
tered during the follow-up study measurement period
were included in the analyses reported in this paper.
Quantitative analyses were performed for responses to
close-ended questions using the SAS statistical software
(version 9.4.). Means and frequencies were calculated to
describe the study sample and responses to close-ended

Food purchase rules Experimental groups
Control Restriction Restriction paired

with incentive

X X X

X X

X

b Fruits and vegetables ineligible for 30% incentive include fruit juices, fruits canned, frozen or
dried with sugar/syrup; vegetables canned or frozen with a sauce, pickled vegetables and 
white potatoes.

30% incentive on eligible b fruits and 
vegetables; incentive amount calculated 
weekly based on food purchase receipts and 
added to the study debit card. Text/Email sent 
weekly notifying participants of amount 
added as incentive.

Not allowed to purchase sugar-sweetened 
beverages (water-based beverages with added 
sugar such as soft drinks, fruit drinks, energy 
drinks and sport drinks), candy (all types) 
and prepared sweet-based goods (pies, cakes, 
cookies and donuts) with the study debit card

Not allowed to purchase alcoholic beverages,
restaurant foods and dietary supplements 
with the study debit card (similar to SNAP a

criteria)

a SNAP, Supplemental Nutrition Assistance Program.

Fig. 1 Description of the three experimental groups to which participants in the GAPS for Families study were randomly assigned.
GAPS, Grocery Assistance Program Study for Families
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questions. Logistic regression analyses were conducted to
estimate the degree to which reported programme helpful-
ness and satisfaction differed between the restriction and
restriction paired with incentive groups in comparison to
the control (reference) group. Responses to each question
about programme helpfulness and satisfaction were dicho-
tomised for these models. Covariates included in the mod-
els included age of adult, race of adult (Black/White/other),
baseline food security status and baseline BMI category of
adult. To explore potential bias due to unequal follow-up
losses, two sensitivity analyses were carried out. In one
approach, sensitivity to missing data (13 % for each out-
come) was examined by multiple imputation (30 imputa-
tions using all model covariates and outcomes). In the
other approach, all of those lost to follow-up were imputed
to have a negative response to questions about programme
helpfulness and satisfaction.

Qualitative analysis of responses to open-ended
questions was performed by two reviewers using a direct
thematic analysis approach. The open-ended data were
entered into Microsoft Excel and given a cursory read by
two of the authors (FF and LH) to identify themes for cod-
ing. These open-ended data were then copied into two
Microsoft Excel spreadsheets and independently
reviewed by the two of the authors (FF and TL) to refine
the coding scheme and carry out coding. Coding was car-
ried out independently by FF and TL in Microsoft Excel.
In the cases where there was a coding discrepancy
between the two independent coders, the responses
were flagged and discussed until consensus was
reached.

Results

Study participants were recruited in 13 waves, from May
2018 to October 2019, with a total of 322 adult/child dyads
enrolled in the study (Fig. 2). Among these dyads, 302 com-
pleted baseline measurements required for randomisation
and were randomised to an experimental group. Overall,
254 completed the questionnaire administered at follow-
up and were therefore included in the analyses reported
in this paper. Follow-up rates varied across the experimen-
tal groups, with loss to follow-up higher in the restriction
and restriction plus incentive groups (23 % and 25 %,
respectively) compared to the control group (11 %).

The mean age of adult participants was 35·2 (SD 7·85)
years, with no significant difference by the experimental
group (P= 0·72). Other demographic data of the adult
study participants are presented disaggregated by experi-
mental groups (Table 1). Most of the participants were
female, overweight or obese, and living in a household
with low or moderate child food security at baseline.
Food security status was significantly different between
experimental groups (P= 0·007).

Helpfulness and satisfaction with the study food
benefit programmes
Table 2 shows the response to the questions asked about
satisfaction with the experimental group to which they
were randomised. Most participants in each of the three
experimental groups found the programme helpful for pur-
chasing enough food (87·0 %–89·5 %), healthful/nutritious
foods (88·2 %–95·7 %) and desired foods (81·6 %–92·4 %)
for their households. In addition, most participants in each
group reported they were satisfied with the programme
(89·1 %–93·0 %). Results from logistic regression analyses
controlling for baseline measures of adult age, adult race,
baseline child food security status and adult body weight
status indicated that level of satisfaction did not vary signifi-
cantly between groups (Table 3). However, results from
sensitivity analyses using two imputation methods
(Table 3) suggest those in the restriction group may be less
likely to report the programme to be helpful in buying
healthful/nutritious foods and the kinds of foods the house-
hold want in comparison to the control group. In addition,
results from sensitivity analyses suggest those in the restric-
tion paired with incentive groupmay be less likely to report
being satisfied with the programme in comparison to the
control group.

Participant perspectives on restrictions

Insights on restriction from those in the restriction group
(76) and the restriction paired with incentives group (92)

When asked what they thought of the programme rule that
they could not buy FAS with programme benefits, most of
the participants in the restriction and the restriction paired
with incentives groups endorsed the rule to some extent,
with supportive responses ranging from modest (‘it was
ok’) to strongly supportive (‘it was great’). For example,
a participant said, ‘I thought they were fair rules! Of course,
we all have cravings for these things, but it was such a relief
to not have to worry about buying healthy food for my fam-
ily and where the money was coming from’.

The primary reason given by participants for endorsing
the rules related to the benefit of supporting healthy eating,
lifestyle choices and improved health. For example, a
restriction group participant said, ‘These were great rules,
they enabled me to keep away from less nutritious foods’,
and a restriction paired with incentives group participant
said, ‘Great rules. Helps keep clean eating on your mind’.
Another participant said, ‘I think it’s great and encourages
more thoughtful/healthy purchases’.

A few participants stated that they disliked the rules.
Reasons for disliking the rules included feeling they were
unfair (most frequently mentioned reason) or difficult to
adhere to. For example, a restriction group participant said,
‘It’s kind of unfair because the juice we buy is not 100 % so
can’t buy it. [CHILD NAME] also wanted candies and I had
to tell himno a couple of times’, and a restriction pairedwith
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incentives group participant said, ‘I think that it is difficult
some times because of your children if you shop with them,
they like to have a snack from time to time. Soft drinks are
always a treat’.

Some within the restriction group expressed under-
standing of the rationale for the rules but still wanted to
be permitted to purchase the restricted items. For example,
a participant said, ‘I don’t like it because occasionally I
want a sugary item’.

Two additional themes were identified from the
responses of both groups about their thoughts on the
restrictions. They include concern about the impact of

limiting sugar intake, especially since these were house-
holds with children. For example, a restriction group par-
ticipant said, ‘It was a little hard, as my daughter needs
Gatorade as part of her diet for her health, per the
Doctor’. Another participant from the restriction paired
with incentives group said, ‘Somewhat unrealistic when
you have children. It should be okay to buy it occasional’.

Inconvenience of the rules was the other theme that
emerged. For example, restriction group participants said,
‘It was great, but there were sometimes that I wanted to pur-
chase one’ and ‘It’s hard to remember at the store while
shopping never remember the list’. The restriction paired

*

†

Assessed for eligibility
(n 960)

Excluded (n 20)
SNAP EBT detected on baseline
receipts (n 5)
Incomplete data collected (n 9)
Participant withdrew (n 2)
Discovered income limit exceeded (n 4)

Ineligible, so excluded*: n 1

Discontinued:†

Allocation

Analysis

Baseline period 

Follow-Up

Randomisation
(n 302)

Number of adult child 
dyads enrolled (n 322)

Excluded (n 638)
Exceeded income limit (n 295)

Ineligible, so excluded*: 5

Discontinued:

Ineligible, so excluded*: 3

Discontinued:

Completed follow-up
survey visit:

Completed follow-up
survey visit:

Completed follow-up
survey visit:

Did not attend follow-up
visit:

Analysed:
Parent: n 76

Excluded from analysis 
Parent: n 0

Analysed:

Excluded from analysis 

Analysed:

Excluded from analysis 

Dyads allocated to control 
group (n 99)

Dyads allocated to restricted
and bonus group (n 110)

Ineligible: dyad(s) discovered ineligible for study shortly following randomisation and were considered Excluded (SNAP
EBT detected on baseline receipt: n=3; incomplete data collected: n=6), resulting in 294 dyads officially meeting study 
randomisation parameters.
Discontinued from intervention: food benefits dollars were terminated due to non-compliance

Dyads allocated to 
restricted group (n 93)

Received allocated 
intervention (n 92)

Received allocated 
intervention (n 94)

Received allocated 
intervention (n 107)

Did not attend follow-up
visit:

Did not attend follow-up
visit:

Parent: n 0 Parent: n 0

Parent: n 86 Parent: n 92

Parent: n 16 Parent: n 8 Parent: n 15

Parent: n 76 Parent: n 86 Parent: n 92

Prior to follow-up: n 11

After follow-up: n 0
During follow-up: n 2

Prior to follow-up: n 9

After follow-up: n 3
During follow-up period: n 4

Prior to follow-up: n 14

After follow-up: n 4
During follow-up: n 1

Lost to follow-up (n 159)
Household receiving SNAP/MFIP/FDPIR (n 68)
No child between 3 and 11 years (n 57)
> 6 in household (n 31)
No longer interested (n 28)

Fig. 2 Flow of study participants in the GAPS for Families experimental trial. GAPS, Grocery Assistance Program Study for Families;
SNAP, Supplemental Nutrition Assistance Program
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with incentives group participants also said, ‘It was hard
trying to find non-sugar. Sugar is in almost everything’
and ‘It’s sometimes confusing as to what qualifies as a sug-
ary food’.

Perceived impact of restrictions on food purchases
Participants in the restriction and restriction plus incentive
groups were asked if the restriction had an impact on their
purchasing of FAS (yes/no response option). Among those
in the restriction-only group 64 % (n 49) stated that the
restriction had reduced their purchasing of FAS, of these
51 % (n 25) further confirmed that the changes caused their
households to consume fewer of the restricted foods.

Among those in the restriction plus incentive group,
76 % (n 71) stated that their purchasing habit was affected
by the restrictions, and of these 54 % (n 38) responded
affirmatively when asked if it affects their household in
any way. Themes identified on the ways people described
how their households were affected included positive
behaviour changes (e.g. reduced consumption of
unhealthful foods and reduced purchasing temptations)
and improved health. For positive behaviour changes,

one participant said, ‘Encouraged healthier options stopped
drinking pop all together less candy around the house’.
Example of health benefits described by the participants
include ‘Good effect!!! Less sugary foods for kids and dia-
betic husband, helped me keep focused!!!’, ‘Less cavities’,
‘We are getting healthier and more fit. I think more about
healthier food as well’, and ‘I have low blood sugar’. To a
lesser extent, participants described some negative effects
on their households. They described having concerns
about limiting their sugar intake and the emotional turmoil
that could come with a sugar detoxification, especially for
the children. One participant said, ‘Sugar detox is emo-
tional’. Another said, ‘The kids have a hard time without
sugary foods’.

Participant perspectives on F/V incentive
Participants in the restriction paired with incentive group
were asked if the incentive led them to purchase more veg-
etables than they otherwise would have. Most (73 %) said
that the incentive increased their vegetable purchase.
When asked ‘In what way?’ the primary reason given
was affordability because the incentive gave them the

Table 1 Baseline demographic and household characteristics of adult participants in the GAPS for Families study with a completed follow-up
survey (n 254)

Characteristics

Total Control Restriction

Restriction
paired with
incentive

P-value% n % n % n % n

Sex
Female 92·5 235 93·0 80 90·8 69 93·5 86 0·79
Male 7·5 19 7·0 6 9·2 7 6·5 6

Ethnicity
Hispanic/Latino 10·6 27 10·5 9 10·5 8 10·9 10 0·996
Non-Hispanic/Latino 89·4 227 89·5 77 89·5 68 89·1 82

Race
Black 35·0 89 41·9 36 32·9 25 30·4 28 0·70
White 45·3 115 38·4 33 46·1 35 51·1 47
Multi-racial 7·9 20 7·0 6 9·2 7 7·6 6
Other 11·8 30 12·8 11 11·8 9 10·9 10

Marital status
Single 69·3 176 73·3 63 68·4 52 66·3 61 0·59
Married or partnered 30·7 78 26·7 23 31·6 24 33·7 31

Household size
2 14·2 36 15·1 13 13·2 10 14·1 13 0·66
3 26·4 67 26·7 23 25·0 19 27·2 25
4 28·0 71 25·6 22 26·3 20 31·5 29
5 21·7 55 18·6 16 25·0 19 21·7 20
6 or more 9·8 25 14·0 12 10·5 8 5·4 5

Education level
High school graduate or less 24·0 61 26·7 23 30·3 23 16·3 15 0·13
Some college or associate degree 51·2 130 46·5 40 52·6 40 54·4 50
College graduate or higher 24·8 63 26·7 23 17·1 13 29·4 27

Food security status of children in household
Low food security 10·2 26 8·1 7 10·5 8 12·0 11 0·007
Moderate food security 52·8 134 51·2 44 68·4 52 41·3 38
High food security 36·6 93 40·7 35 21·1 16 45·7 42

Body weight status of adult participants
Normal or underweight (BMI< 25) 19·3 49 23·3 20 18·4 14 16·3 15 0·07
Overweight (BMI 25–29·9) 16·1 41 22·1 19 11·8 9 14·1 13
Obese (BMI≥ 30 58·3 148 52·3 45 65·8 50 57·6 53

GAPS, Grocery Assistance Program Study for Families.
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opportunity to buymore vegetables. For example, one par-
ticipant said, ‘It allows us to buy even more vegetables to
stretch out the money’. The second most cited reason for
the increase in their vegetable purchase was motivation,
getting the incentive encouraged purchase of vegetables.
For example, one participant said, ‘It’s just encouraging.
I want to anyways, but this is just a little push’. For the small
proportion of participants who stated that their vegetable
purchase did not change, themost common themewas that
they already had adequate vegetable purchasing prior to
participating in the study. For example, one participant
said, ‘I purchase what I need on how we eat as a family
and what we like. We eat pretty healthy’.

When asked if the incentive led them to purchase more
fruit than they otherwise would have, most (66 %) reported
responded affirmatively. When asked ‘In what way?’ the
primary reason was that the incentive made fruits more
affordable. For example, one participant said, ‘We have a
little extra to keep buying them’.

Those who reported no change in their fruit purchase
tended to report that they already ate healthy. Two partici-
pants identified avoiding food wastage as the reason for
the lack of change in fruit consumption for their house-
holds. They said, ‘Don’t want fruits to be wasted/spoil’
and ‘I only buy what me & family will eat, don’t want to
waste food and have to throw away when it goes bad’.

Table 2 Frequency of responses to questions asked about the helpfulness of the programme and level of satisfaction with the programme by
experimental group, GAPS for Families (n 254)

Control (n 86) Restriction (n 76)
Restriction paired with

incentive (n 92)

% n % n % n

Helpfulness in buying enough food for household
Helpful 89·5 77 89·5 68 87·0 80
Somewhat helpful 10·5 9 9·2 7 12·0 11
Not helpful 0 0 1·3 1 1·1 1

Helpful in buying healthful/nutritious foods
Helpful 95·3 82 88·2 67 95·7 88
Somewhat helpful 4·7 4 11·8 9 3·3 3
Not helpful 0 0 0 0 1·1 1

Helpful in buying the kinds of foods you want
Helpful 90·7 78 81·6 62 92·4 85
Somewhat helpful 9·3 8 18·4 14 6·5 6
Not helpful 0 0 0 0 1·1 1

Satisfaction with the study food benefit programme
Satisfied 93·0 80 90·8 69 89·1 82
Somewhat satisfied 7·0 6 7·9 6 9·8 9
Somewhat dissatisfied 0 0 1·3 1 0 0
Dissatisfied 0 0 0 0 1·1 1

GAPS, Grocery Assistance Program Study for Families.

Table 3 Odds* of reporting the food benefit programme to be helpful and reporting satisfaction with the food benefit programme by
experimental group (Odd Ratios values and 95% CI)

Restriction group v. control (reference) group
Restriction paired with incentive group v. control

(reference) group

Observed
(n 254)

Imputation
method 1†
(n 293)

Imputation
method 2‡
(n 293)

Observed
(n 254)

Imputation
method 1†
(n 293)

Imputation
method 2‡
(n 293)

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Helpfulness in buying enough
food for household§

1·01 0·33, 3·12 1·42 0·81, 2·5 0·57 0·27, 1·20 0·86 0·30, 2·49 0·64 0·39, 1·06 0·60 0·29, 1·23

Helpful in buying healthful/
nutritious foods§

0·37 0·10, 1·36 0·56 0·29, 1·09 0·35 0·16, 0·77 1·44 0·29, 7·09 0·75 0·37, 1·50 0·61 0·27, 1·39

Helpful in buying the kinds of
foods you want§

0·47 0·18, 1·28 0·52 0·31, 0·86 0·38 0·18, 0·78 1·33 0·42, 4·19 0·98 0·56, 1·72 0·73 0·34, 1·53

Satisfaction with the study
food benefit programme||

0·72 0·21, 2·47 1·14 0·61, 2·12 0·46 0·21, 1·02 0·54 0·16, 1·84 0·39 0·22, 0·69 0·47 0·22, 1·02

*Results frommultivariate logistic regressionmodels that included that the following covariates: age of adult, race of adult (Black/White/other), baseline food security status and
baseline BMI category of adult.
†Multiple imputation (30 imputations using all model covariates and outcomes) for those lost to follow-up.
‡All of those lost to follow-up imputed to have a negative response to questions about programme helpfulness and satisfaction.
§Variable dichotomised for analysis as Helpful v. Somewhat helpful/Not helpful.
||Variable dichotomised for analysis as Satisfied v. Somewhat satisfied/Somewhat dissatisfied/Dissatisfied.
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Discussion

This study’s findings confirm positive opinions and support
of SNAP participants on the inclusion of financial incentives
for F/V purchase with benefit funds identified in previous
studies(11–15). For example, the USDA Healthy Incentives
Pilot, which provided SNAP participants with 30 % financial
incentive bonus for F/V purchase, found that 95 % of the
participants endorsed the introduction of the financial
incentive strategy(13). Similarly, a study exploring the per-
ception of Californian SNAP participants also found that
over 90 % of SNAP participants endorsed the idea of adding
an incentive for F/V purchase(11).

Concerns have been raised that restricting the use of
programme benefits for purchasing FAS could be per-
ceived as demeaning and unfair to SNAP participants(16).
However, findings from the present study and previous
studies suggest that a modest majority of SNAP participants
are receptive to restrictions on the purchase of FAS(10–12,14).
A previous study (carried out by members of the present
research team) found that 58 % of participants in a SNAP-
like food benefit programmewith restrictions or restrictions
paired with incentives endorsed the restriction. However, it
is important to note that participants in that study included
households not eligible for SNAP (households that were
‘near eligible’ and eligible but not participating in SNAP
were included), and thus findings may not generalise to
SNAP-eligible participants(14). Another study found in a sur-
vey of SNAP participants that 75 % endorsed the idea of
imposing a restriction on the purchase of sugary beverages
with benefit funds(11).

Previous studies have also found that participants are
more accepting of the restrictions when paired with incen-
tives for F/V(11,12). For example, Long et al found that nearly
half the participants who initially opposed the idea of
imposing restrictions decided to support it if it was paired
with the financial incentives for F/V(12). Findings from the
present study align with these findings as most participants
in the restriction group expressed support for purchase
restrictions, whereas nearly all participants in the restriction
paired with incentive group expressed support of
restrictions.

Our results also indicate that participants endorsed these
strategies (the incentives for F/V and restriction on FAS) pri-
marily because of the impact on their food intake and
health. However, study findings regarding the effect of
restrictions on FAS and restrictions paired with F/V incen-
tives on diet quality (primary study outcome) do not sup-
port participants’ perceived benefit on food intake
(unpublished results).

The participants who disliked the restrictions cited
unfairness, compliance difficulty and the potential effect
of sugar detoxification as their reasons for their opposition.
Addressing these concerns could facilitate acceptance of
this type of programme change. For example, allowing a

limited fraction of benefits to be used for purchasing FAS
rather than none might result in greater acceptance or pair-
ing F/V incentives with restrictions. Or, other strategies
could be explored such as providing incentives on a greater
range of healthful foods while implementing disincentives
for the purchase of FAS.

Strengths and limitation
Strengths of this study include its experimental design in
which participants are reporting the lived experience of
purchasing food with a food benefit programme that
includes restrictions and restrictions paired with incentives.
In contrast, most previous studies were surveys that relied
on attitudes and beliefs on proposed (theoretical) SNAP
programme modifications(10–12).

The study limitations include the sample representative-
ness. Though the study sample included SNAP-eligible fami-
lies with young children, it is possible the sample does not
represent those who participate in the programme, given that
these families had not already enrolled in the programme.
Also, the sample was recruited from one metropolitan area
and therefore may not reflect the general SNAP population.
Our findings also do not capture perception of non-English
or Spanish speakers because the surveys and instructions
were provided English and Spanish only. It is important to
note that the high rate of positive appraisal of restrictions
and incentives by the participants could be attributable in part
to social desirability bias and loss to follow-up. Close to 25%
of participants randomised to the restriction and restriction
pairedwith incentive groupswere lost to follow-up, and those
participantsmayhavehad less favourable viewsof restrictions
and incentives compared to those who completed follow-up
measures.

Conclusions
This study assesses participant satisfaction and acceptance
with restricting the purchase of FAS in a food benefit pro-
gramme, and imposing these restrictions paired with a
financial incentive for the purchase of F/V. Findings sug-
gest that the inclusion of an incentive for F/V purchase
and imposing restrictions on the purchase of FAS in a food
benefit programme like SNAP may be acceptable to most
programme participants. This information may be useful
to policymakers as they consider ways to reshape SNAP,
so that it better supports family nutrition.
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