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Abstract
Objective: This study pilot-tested combining financial incentives to purchase fruits
and vegetables with nutrition education focused on cooking to increase the con-
sumption of fruits and vegetables and improve attitudes around healthy eating on a
budget among low-income adults. The goal of the pilot study was to examine
implementation feasibility and fidelity, acceptability of the intervention compo-
nents by participants and effectiveness.
Design: The study design was a pre-post individual-level comparison without a
control group. The pilot intervention included two components, a scan card pro-
viding free produce up to aweeklymaximumdollar amount for use over a 2-month
period, and two sessions of tailored nutrition and cooking education. Outcomes
included self-reported attitudes about healthy eating and daily fruit and vegetable
consumption from one 24-h dietary recall collected before and after the
intervention.
Setting: Greater Minneapolis/St. Paul area in Minnesota.
Participants: Adults (n 120) were recruited from five community food pantries.
Results: Findings indicated that the financial incentive component of the interven-
tion was highly feasible and acceptable to participants, but attendance at the nutri-
tion education sessions was moderate. Participants had a statistically significant
increase in the consumption of fruit, from an average of 1·00 cup/d to
1·78 cups/d (P < 0·001), but no significant change in vegetable consumption or
attitudes with respect to their ability to put together a healthy meal.
Conclusions: While combining financial incentives with nutrition education
appears to be acceptable to low-income adult participants, barriers to attend nutri-
tion education sessions need to be addressed in future research.
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One way that individuals can improve their health is by
replacing the less nutrient-dense foods in their diet with more
fruit and vegetables (F/V)(1). The benefits of increased F/V
consumption include having a higher micronutrient profile
(i.e. vitamins and minerals)(2), decreased risk of heart
disease(3), decreased risk of some cancers(4) and increased
well-being(5,6). Despite the health benefits of diets rich in
F/V, the Center for Disease Control and Prevention reports
that just 13% of Americans consume the amount of F/V
recommended by federal dietary guidelines(7). In addition,
low-income individuals (defined as householdswith incomes
up to 130%of the federal poverty level) consume roughly half
of an average American’s daily F/V intake(8).

Cost is a well-known and important barrier to consum-
ing F/V among low-income populations(9–11). Previous
research, including both national studies(12,13) and commu-
nity studies(14–20), has found that financial incentives have a
statistically significant effect on increasing the purchase
and/or intake of F/V among various subgroups of lower
socio-economic individuals. However, the effect sizes have
been small (on the order of a quarter cup of F/V)(12). The
theory of consumer choice from economics can explain
this small effect; consumer decisions are based on both
the consumer’s budget and preferences (i.e. desire to pur-
chase), and financial incentives only increase the
budget(21). Thus, providing low-income individuals with
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incentives to purchase F/V is necessary for overcoming the
cost barrier, but preferences must also be addressed to sub-
stantially change behaviour.

Research suggests that individuals with lower incomes
have lower preferences for F/V for a number of reasons
driven by poverty. First, compared with higher income
households, individuals from low-income backgrounds
are more likely to attribute health outcomes to factors out-
side of their control and thus are less motivated to change
their health behaviours(22,23), like healthy eating. Second,
low-income families are much more likely to face numer-
ous pressing and competing demands for their attention
(e.g. financial insecurity, housing stability, transportation
reliability) which reduces their ability to focus on health
behaviours(24–26). Third, low-income families prioritise pur-
chasing food that does not go to waste, which is likely to be
a small set of pantry-stable items that everyone (including
children) enjoys eating (e.g. box mac and cheese), which
inhibits taste formation over time(27,28).

Finally, while all families may benefit from greater cook-
ing confidence and skills(29–31), research has found that less
educated and lower income adults are more likely to report
low cooking confidence(29,32). Time spent cooking
declined in the late 20th century among all Americans
and has remained constant among low-income families
for the last two decades(33–35). At the same time, consump-
tion of food prepared away from home has increased over
time(36). Home-cookedmeals aremore likely to include F/V
compared with food prepared away from home(37,38), and
several interventions involving cooking classes have
shown increases in healthy eating(39–43). Due to the
above-mentioned factors that may contribute to having
low preferences for F/V in low-income families (i.e. beliefs
about the effects of healthy behaviours, competing
demands, limited exposure to healthy foods and lack of
cooking confidence and skills), this pilot intervention
incorporated experiential education focused on cooking
skills and nutrition knowledge.

Several studies involving low-income populations have
combined financial incentives for healthy foods with a nutri-
tion education component(19,44–46). The effects found in
these studies were mixed, and thus further research is
needed. Moreover, these prior studies had three different
recruitment protocols (government food assistance pro-
gramme participants attending a farmers’ market(45), mailed
recruitment letters to existing supermarket customers(44) and
all store customers(19,46)); had four different levels of finan-
cial incentives (12·5 % off(44), 20 % off(46), 40 % off(45) and
50% off(19)); used four different educational components
(a mailed monthly packet of individually tailored shopping
lists and nutrition advice(44), a cooking demonstration(19,45),
tasting at the farmers’market(45) and amonthly in-store nutri-
tion class(46)) and collected two different outcome measures
(food purchases(19,44,46), and self-reported consumption of
soda, F/V (number of times consumed per d)(19,45)). Thus,
this pilot study was needed to determine the feasibility,

fidelity and acceptability of recruitment in food pantries,
of a higher incentive than that previously tested, of educa-
tion at or near food pantries and of collecting 24-h dietary
recalls in this population.

The Healthy Savings and Cooking (HSC) pilot interven-
tion was developed to examine the effect of pairing finan-
cial incentives to purchase fresh produce with experiential
education focused on cooking provided in the community
on the healthy eating attitudes and behaviours of low-
income families. We collaborated with a scan card vendor,
community food pantries and University Extension
Services to implement and evaluate a fresh produce incen-
tive scan card coupled with two education sessions: a gro-
cery store tour focused on how to shop for fresh produce
and healthy foods, and a cooking class led by a professional
chef, where participants created three produce-oriented
meals. The primary goals of the pilot studywere to examine
the implementation feasibility and fidelity, and the accept-
ability of the intervention components by participants; a
secondary objective was to examine the effectiveness of
the intervention. Feasibility and fidelity were measured
by scan card use and attendance at education sessions.
Acceptability was assessed via participant ratings of the
intervention components. Finally, effectiveness was evalu-
ated by testing the hypotheses that, after theHSC pilot inter-
vention, both F/V intake and attitudes around healthy
eating on a budget would improve for study participants.

Methods

The HSC intervention was piloted in the spring of 2016 in
the greater Minneapolis/St. Paul area. The study designwas
a pre-post individual-level comparison without a control
group. In collaboration with the food pantry partners, we
decided against having a control group for the pilot study
given that the primary focus was on feasibility, fidelity and
acceptability of the intervention.

Participants
One hundred and twenty adults were recruited from five
community food pantries in Minnesota by case managers
at the food pantries. The five food pantries involved had
directors who volunteered to participate in the study at a
community meeting convened by a state-wide hunger
relief organisation. Three of the food pantries are located
in the Twin Cities metro area, one is located in an outlying
community adjacent to the Twin Cities with a population of
<20 000 people and one is located in a city with a popula-
tion of about 40 000 people located 2 h outside of the Twin
Cities area.

The sample size of 120 was selected in partnership with
the community food pantries who felt this number was fea-
sible. A power analysis indicated that with a sample size of
100 (assuming 15–20 % attrition), the study had an 80 %
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probability of detecting an increase in fruit or vegetable
consumption of 0·75 cups. All adults visiting the partner
food pantries were approached in person about the study
by case managers until the recruitment goal of twenty-four
per pantry was achieved. Inclusion criteria were being a
food pantry client (which required having an income of
<200 % of the federal poverty level, or being in crisis),
being at least 18 years of age and reporting that they were
able to get to and shop at a grocery store that accepted the
scan card. Participants were excluded from the study if they
were planning to leave the area in the next 2 months or if
they did not speak English or Spanish.

Intervention
The HSC pilot intervention included two components, a
Healthy Savings Program® scan card(47) for use over a
2-month period, and two sessions of tailored nutrition
and cooking education adapted from Cooking Matters
for Adults®, a nationally recognised cooking curriculum
targeted at low-income families(48). Cooking Matters was
chosen because the curriculum focuses on helping low-
income families make healthy and affordable food choices
and teaching families on limited food budgets to shop for
and cook healthy meals. This specific scan card is typically
given to individuals through their health insurance plans
and provides weekly discounts on branded healthy food
items (e.g. canned beans). For this pilot intervention, scan
cards were also programmed so that participants received
for free fresh produce up to a maximum benefit amount
each week. Food pantries were randomised to a $10, $15
and $20 maximum weekly incentive for their participants.
As a result, twenty-four participants received $10 per week,
forty-eight received $15 per week and forty-eight received
$20 per week on their card. Although the produce benefit
terminated at the end of the intervention, weekly discounts
on branded items continued to be available to all partici-
pants indefinitely. These scan cards permitted tracking of
where and when participants shopped and the amount
of the fresh produce benefit used each time the card was
scanned.

In addition to receiving the scan card, participants
signed up to attend a 1-h grocery store tour and a 2-h cook-
ing class. The grocery store tour followed the format of the
‘At the Store’ class that is part of the 6-weekCookingMatters
for Adults® curriculum(49). The objective of the grocery
store tour was to learn how to stretch budgets to include
healthy foods by buying seasonal F/V, picking the best
F/V, comparing unit prices and weighing fresh produce,
and reading food labels to find whole-grain, low-sugar,
low-fat and low-salt foods. Nutrition educators from the
University of Minnesota Extension Services trained to pro-
vide the Cooking Matters® curriculummet participants at a
designated store at a particular time. The educator provided
each participant with a booklet of grocery shopping tips
and recipes to take home and walked the participants

around the store starting with the fresh produce section.
The tour ended with a $10 challenge where participants
chose ingredients for a healthy meal for their family for
under $10 (gift card provided) with guidance and substitu-
tion suggestions from the nutrition educator. The grocery
store tours were held at the nearest store to each food pan-
try that accepted the scan card. There were ten grocery
store tours offered; two tours for each pantry (one morning
and one evening class) were scheduled approximately
2 weeks after the recruitment week for that pantry.

The cooking class portion of the Cooking Matters for
Adults® curriculum was adapted for the intervention.
The main objectives of the cooking class were the same
as the original curriculum: to learn how to prepare healthy
meals loaded with fresh produce and to learn food safety
and cooking tips from a professional chef (e.g. how to hold
a knife, peel an onion or dice a mango) to increase cooking
confidence and enjoyment. A few additional objectives
were also added. First, we aimed to expose participants
to healthy foods theymight not often try (e.g. salmon, some
vegetables)(27,28). Second, because time(11,50), cost(9–11) and
waste avoidance(27,28) are important barriers to healthy eat-
ing for low-income families, we altered the curriculum so
that participants would learn how to prepare multiple
meals at one time using shared ingredients across recipes
and we condensed the five cooking sessions covering
one meal each in the original curriculum into one session
covering threemeals. Finally, we provided each participant
with a kitchen supplies kit to take home along with three
prepared meals(51), where the original curriculum sends
home unprepared groceries only.

The cooking classes were held either at the food pantry
(if on-site kitchen facilities were available) or at a nearby
location like a church or teen centre. There were ten cook-
ing classes offered; two classes for each pantry (one morn-
ing and one evening class) were scheduled approximately
4 weeks after the recruitment week for that pantry. The
cooking class was led by a professional chef with the help
of at least one assistant. Chef 1 led six of the classes, Chef 2
led three of the classes and one volunteer Chef led one
class. All three chefs followed the same course outline.
Separate cooking stations with a single burner, sauté
pan, a kitchen supplies kit and ingredients for three recipes
were set up for the chef and each participant.

Three meals were prepared during the class: salmon
with a mango salsa, Moroccan chicken with apples and rai-
sins, and a vegetable bean soup. At the end of the class, the
prepared meals were packaged in plastic bags suitable for
freezing and taken home. Meals prepared by the chef were
divided up for taste testing during the class. Recipe cards
provided directions for freezing and re-heating the meals.
The kitchen supplies kit, which each participant took home
after the class, included two knives, a choppingmat, a meat
thermometer, wooden spoons, a hot pad, two kitchen tow-
els, four mixing bowls, a strainer and measuring cups and
spoons.
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Measurements
A survey and one 24-h dietary recall were conducted at the
time of recruitment and post-intervention (2 months after
recruitment). The survey was administered in-person by
food pantry case managers. The 24-h dietary recalls were
conducted online with computers at the food pantry using
the National Cancer Institute Automated Self-Administered
24-hour Dietary Assessment Tool (ASA24)(52). The ASA24 is
designed to be self-administered by the respondent; valida-
tion and evaluation studies have found close concordance
between the ASA24 system and interviewer-administered
dietary recalls(53–55). The scan card vendor provided data
on all F/V purchases where the scan card was used. The
following measures were captured through data collection.

Baseline demographic, socio-economic and health
measures
At baseline, participants were asked their age, gender,
race/ethnicity, foreign-born status, highest education level
completed, height andweight, and household composition
information (household size, ages and gender of other
household members, and relation to respondent of other
household members). To capture socio-economic status,
income and public programme participation (e.g. the
Supplemental Nutrition Assistance Program (SNAP) or
the Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC)), information was collected,
as well as responses to a series of questions about food
security. The baseline survey collected self-reported height
and weight (which we used to calculate BMI), whether par-
ticipants had ever been told that they had specific chronic
health conditions, and whether they had serious impair-
ments or limitations in activities of daily. The list of chronic
conditions queried included stroke, heart attack, heart dis-
ease, hypertension, diabetes, pre-diabetes, asthma, chronic
lung disease, arthritis, cancer or psychiatric problems. The
list of physical or cognitive limitations queried included
serious hearing difficulty, serious difficulty seeing even
whenwearing glasses, serious difficulty concentrating, seri-
ous difficulty walking or climbing stairs, difficulty dressing
or bathing and difficulty doing errands alone, like
shopping.

Measures of feasibility, fidelity and acceptability
We assessed feasibility and fidelity of the implementation
of the intervention by the number of weeks the scan card
was used by participants and the percentage of the benefit
received that was spent, as well as by attendance at the two
nutrition education sessions. We assessed acceptability of
the intervention via participant ratings of the scan card
and each of the education sessions on a 5-point Likert scale
(from really liked to really did not like). We also asked par-
ticipants five yes/no questions about whether they were
making changes as a result of the scan card and the cooking
class. Finally, we asked ten questions about making

changes after the grocery store tour and/or the cooking
class where the answer choices were ‘This idea is not for
me,’ ‘I don’t know how to do this,’ ‘I want to try to do this
in the next 6 months,’ ‘I have started doing this since the
tour/class,’ ‘I do this more than I did before the tour/class’
or ‘I already did this before the tour/class and haven’t
changed.’ The participant ratings are only available for par-
ticipants who responded to the follow-up survey.
Questions about the card were only asked of those who
used the card, and questions about each education session
were only asked of those who attended the session.

Fruit and vegetable intake
One 24-h dietary recall was conducted at baseline and then
again at follow-up. The number of cups of fruits consumed
in a 24-h period and the number of cups of vegetables con-
sumed in a 24-h period after the intervention were com-
pared with the baseline amounts. Dietary recalls are
considered a gold standard for measuring food and nutrient
intake among adults and are preferable to food records in
study populations where literacy may be low(56). The pre-
post analysis is restricted to participants who completed
both dietary recalls.

Attitudes about healthy eating on a budget
Attitudes about healthy eating on a budget were assessed
via a ‘financially defeated’ construct captured with
responses to four questions (Cronbach α= 0·71), which
are a subset of a questionnaire used to capture nutrition atti-
tudes in a prior study(57). The four survey questions were
asked at baseline and follow-up. Participants responded
to each question on a 5-point Likert scale: strongly disagree
(-2), disagree (-1), unsure (0), agree (1) or strongly agree
(2). The degree to which the participant identifies as finan-
cially defeated is measured by the sum of the responses to
the following four questions: ‘The cost of food limits what
kinds of food I buy,’ ‘Meat is too expensive to eat daily,’
‘Fruits and vegetables are too expensive to eat daily’ and
‘I can make a nutritious meal within my budget.’ The
response to the last question was reverse-coded before
being summed with the other three questions. This pre-
post analysis is restricted to participants who completed
a baseline and follow-up survey.

Statistical analyses
Feasibility, fidelity and acceptability were evaluated with
descriptive statistics. Correlates of scan card usage and
number of education sessions attended were examined
by ordinary least squares and ordered logistic regression,
respectively, to determine which types of participants were
most likely to adhere to the full intervention protocol.
Changes in outcomes between baseline and follow-up
responses were assessed using paired t tests (unadjusted)
and generalised linear mixed models with adjustments
for recruitment food pantry, age, gender, household
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composition, foreign-born status, race/ethnicity, educa-
tion, family income, employment status, food insecurity
status, participation in SNAP and/or WIC, BMI, the pres-
ence of any limitations in activities of daily living, and
the presence of any chronic conditions.

Because participants were not forced to use the card or
attend the classes, a modified intention-to-treat analytic
strategy is employed(58). Specifically, we made every effort
to obtain follow-up outcome data on all participants, but
there was loss of subjects due to attrition from the study.
We did not impute outcome data for those lost to attrition,
but instead restricted pre-post analyses to participants with
follow-up data. Because there was attrition between base-
line and follow-up, we compared the analysis sample (i.e.
the participants with complete data at follow-up) to the
sample lost to attrition.

Results

Description of participants
Only 12·5 % of the 120 participants recruited at baseline
were seniors, while 44·2 % were adults under age 45 and
43·3 % were age 45–64 (Table 1). A small minority of par-
ticipants were men (17·4 %). The majority had children
under age 18 living at home (61·7 %), while only 18·3 %
of participants lived alone. Slightly more than half of partici-
pants were white, 28·6 % were Black (either African-
American or African immigrants), 9·8 % were Latino and
8·9 % were Asian. The majority of participants had a high
school degree only (54·2 %), and 30 % completed some
post-secondary education. Mean annual family income
was $19 684, and 35·8 % were currently working. Only a
quarter of the sample had high food security, while 7·6 %
had very low food security. Slightly more than half cur-
rently received SNAP benefits, and 16·1 % currently
received WIC. The mean BMI was 30·0. Thirty-nine per-
centage of participants had at least one limitation in activ-
ities of daily living, while 69·7 % had at least one chronic
health condition.

Of the 120 participants recruited, ninety-one completed
both the 24-h dietary recall and the survey at follow-up,
resulting in an attrition rate of 24 %. Eighteen of the
twenty-nine lost to attrition (or 62 %) were recruited at
one of the five food pantries. This food pantry serves a
high-poverty African-American neighbourhood. The par-
ticipants recruited from this food pantry had half the aver-
age family income as at the other partner food pantries. The
case manager from this food pantry also expressed that the
community relationship with the closest participating gro-
cery store was poor, suggesting that participants may have
been reluctant to shop there. As a result, the analysis sam-
ple differs from the baseline sample by foreign-born status,
racial/ethnic composition and family income (Table 1).
The other significant differences between the analysis
and baseline samples include age, education, WIC receipt

status and the presence of chronic health conditions
(Table 1). There were no significant differences by gender,
household composition, employment status, SNAP status,
food security status or physical/cognitive limitation status.

Feasibility and fidelity – programme usage
Of the 120 participants, 93 % used the scan card at a grocery
store at least once over the 2-month intervention period
(Table 2). In the first week after recruitment, 75 % of the
120 participants used the scan card (Fig. 1). The rate of
usage rose slightly in week 2, when the grocery store tour
occurred; participants attending the tour used their card
during the tour. The rate of usage declined in weeks 3
and 4 and then rose in week 5 to 71 %, which was immedi-
ately after the cooking class occurred. Card usage slightly
declined such that 58 % used the card in the 8th week of
the intervention. When a participant used the card in a
given week (regardless of the week), they spent 93 % of
their benefit on average (not shown). That is, if a participant

Table 1 Participant characteristics

Characteristics
Baseline sample

(n 120)

Analysis
sample
(n 91)

Age 18–44 years 44·2% 38·4%*
Age 45–64 years 43·3% 47·3%
Age 65þ years 12·5% 14·3%
Men 17·4% 19·3%
Any children under age 18 living

at home
61·7% 58·2%

Live alone 18·3% 19·8%
Born in USA 63·3% 71·4%*
White 50·9% 59·0%*
Black 28·6% 20·5%*
Latino 9·8% 9·6%
Asian 8·9% 8·4%
Other race 1·8% 2·4%
Less than HS degree 15·8% 13·2%
HS degree 54·2% 51·6%
More than HS degree 30·0% 35·2%*
Annual family income $19 684 $21 035*
Currently working full or

part-time
35·8% 34·1%

High food security 26·9% 27·5%
Marginal food security 51·3% 50·5%
Low food security 14·3% 14·3%
Very low food security 7·6% 7·7%
Currently receiving SNAP 52·1% 50·6%
Currently receiving WIC 16·1% 12·2%*
BMI 30·0 29·8
Any limitations in activities

of daily living†
38·7% 43·3%

Any chronic health
problems‡

69·7% 75·5%*

HS, high school; SNAP, Supplemental Nutrition Assistance Program; WIC, Special
Supplemental Nutrition Program for Women, Infants, and Children.
*Analysis sample is significantly different from those lost to attrition at P< 0·05.
†Limitations in activities of daily living included serious hearing difficulty, serious
difficulty seeing even with glasses, serious difficulty concentrating/remembering/
making decisions, serious difficulty walking or climbing stairs, difficulty dressing
or bathing and difficulty doing errands alone like visiting doctor or shopping.
‡Chronic health problems include ever having had a stroke, heart attack, heart
disease, hypertension/high blood pressure, asthma, chronic lung disease,
diabetes/high blood sugar, prediabetes, arthritis/rheumatism, cancer (besides
skin cancer) or an emotional/nervous/psychiatric problem.
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with a $15 benefit used the card in a given week, they spent
$14 of their benefit that week.

Among those who used the card at least once, partici-
pants used the card on average 77 % of the weeks available
and spent 72 % of the benefit they had available (Table 2).
That is, the average participant used the card 6 out of the
8 weeks that they received the fresh produce incentive
and bought $86 in fresh produce with their fresh produce
benefit over those 8 weeks if their weekly benefit level
was $15 per week. There were no significant differences
in scan card usage rates by benefit level ($10 v. $15 v.
$20). Attendance at the education sessions was 52 % for
the grocery store tour and 56 % for the cooking class
(Table 2). Two-thirds of participants attended at least
one and 40 % of the sample attended both sessions.
Participants who stayed in the programme through fol-
low-up had higher rates of programme usage; 98 % used
the card at least once, 80 % attended at least one of the edu-
cation sessions and 51 % attended both.

Regression analysis (Table 3) indicates that the most
important predictor of high programme usage was educa-
tion. The percentage of the fresh produce benefit used was
significantly lower among participants who were currently
working. The number of nutrition sessions attended was

significantly lower among participants receiving WIC. No
significant associations between programme usage and
age, gender, household composition, immigrant status,
race/ethnicity, family income, food insecurity status,
SNAP receipt, BMI or health status were observed.

Acceptability – participant ratings
Of the ninety card users who completed the follow-up sur-
vey, nearly all (99 %) really liked or liked the fresh produce
benefit (Table 4). Ninety percent of the card users said they
buy more F/V than at baseline, and 84 % said the card
caused them to eat fresh produce they otherwise would
not have purchased.

Of the fifty-five respondents who attended the grocery
store tour, 89 % really liked or liked the tour, and as a result
of the tour, 73 % had begun (or planned to begin) incorpo-
rating at least one grocery shopping skill they learned in the
tour (from a list of seven possible skills). Of the sixty-four
cooking class attendees who completed the follow-up sur-
vey, nearly all (98 %) responded that they liked or really
liked the cooking class and 86 % found they enjoyed cook-
ing more after attending the class, with three-fourths of
them having tried new recipes with fresh produce.
Eighty-three percentage had begun (or planned to begin)
incorporating at least one cooking skill they learned in
the class (from a list of three possible skills).

Effectiveness – pre-post results
Unadjusted pre-post comparisons showed an increase in
the consumption of fruits, from an average 1·00 equivalent
servings to 1·78 servings (Table 5). The results also show a
slight decrease in the responses that indicate that partici-
pants identify as ‘financially defeated.’ There was no
change in vegetable consumption over time.

When adjustments for baseline demographic, socio-
economic and health characteristics are made, the results
are similar (Table 6). The consumption of fruit is 0·79 cups
higher after the intervention than before, the ‘financially
defeated’ score after the intervention is half a point lower
than before, but vegetable consumption after the interven-
tion is not different from before.

Discussion

This study examined the implementation feasibility and
fidelity, the acceptability of the intervention components
to participants and the effectiveness of the HSC pilot inter-
vention. Results of this pilot study showed that food pan-
tries are promising locations for recruiting and
intervening on low-income, food-insecure populations.
Results also indicate that the financial incentive component
of the intervention is highly feasible and acceptable to low-
income participants. It adds to a limited body of work that
focuses on the effect of financial incentives combined with

Table 2 Programme usage

Baseline
sample
(n 120)

Analysis
sample
(n 91)

Mean SD Mean SD

Benefit per week $16·0 3·76 $15·4* 3·59
Used the scan card ever 93% 0·26 98%* 0·15
Available weeks scan card was used† 77% 0·26 82%* 0·21
Available fresh produce benefit
spent†

72% 0·26 76%* 0·21

Attended grocery store tour 52% 0·50 60%* 0·49
Attended cooking class 56% 0·50 70%* 0·46
Attended neither education offering 33% 0·47 20%* 0·40
Attended both education offerings 40% 0·49 51%* 0·50

*Analysis sample is significantly different from those lost to attrition at P< 0·05.
†Available weeks is the number of weeks between recruitment and the end of the
intervention; for these two measures, the percentages only include those who used
the card ever (n 111 for the baseline sample and n 90 for the analysis sample).
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Fig. 1 Scan card usage by week
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nutrition education on F/V consumption of low-income
individuals.

This HSC pilot intervention was an innovative collabo-
ration between multiple non-profit organisations (Medica
Research Institute, the University of Minnesota, United
Way, SNAP-Ed, and five community food pantries) and a
for-profit business (Solutran Inc.). The discussion between
community partners and the researchers not only identified
food pantry users as the targeted low-income population

but also enhanced the implementation of the study.
Researchers from Medica Research Institute and the
University of Minnesota designed and carried out the study
with the insights from staff at SNAP-Ed who regularly run
Cooking Matters curriculum in the Twin Cities community.
United Way donated all foods used in this intervention and
helped the researchers to understand the needs and hard-
ships of the low-income community. Staff at local food pan-
tries were instrumental in recruitment and participant

Table 3 Correlates of programme usage (baseline sample n 120)

Dependent variables

Percent of available fresh
produce benefit used

Number of nutrition educa-
tion offerings attended

Coefficient 95% CI Coefficient 95% CI

Age group (ref= 18–44)
Age 45–64 0·023 −0·120, 0·167 −0·674 −1·688, 0·340
Age 65þ −0·088 −0·344, 0·168 −1·285 −3·083, 0·514

Male −0·009 −0·183, 0·166 −0·749 −1·943, 0·444
Any children 0·003 −0·191, 0·196 −0·650 −2·033, 0·732
Live alone −0·046 −0·259, 0·166 0·277 −1·247, 1·800
Born in USA −0·067 −0·247, 0·112 −1·001 −2·266, 0·265
Race/Ethnicity (ref = non-Latino white)
African-American 0·057 −0·249, 0·135 0·497 −0·843, 1·837
Latino −0·092 −0·340, 0·156 −0·604 −2·481, 1·273
Asian 0·035 −0·252, 0·322 1·828 −0·200, 3·856
Other race 0·205 −0·278, 0·689 0·634 −2·536, 3·805

Education completed (ref = high school degree)
Less than high school degree −0·021 −0·227, 0·185 −1·657* −3·185, −0·128
More than high school degree 0·171* 0·018, 0·324 1·552** 0·420, 2·684

Log (family income) −0·004 −0·044, 0·037 0·156 −0·163, 0·475
Currently working full or part-time (ref = Unemployed, out-of-labour force) −0·151* −0·293, −0·009 -0·095 −1·079, 0·890
Food security status (ref = High food security)
Marginal −0·080 −0·246, 0·085 −0·765 −1·919, 0·389
Low or very low food security −0·106 −0·309, 0·097 −0·716 −2·103, 0·672

Currently receiving SNAP 0·056 −0·083, 0·195 0·807 −0·199, 1·813
Currently receiving WIC 0·039 −0·164, 0·242 −1·470* −2·913, −0·028
BMI at baseline −0·000 −0·010, 0·010 0·069 −0·004, 0·141
Any activities of daily living limitations 0·044 −0·102, 0·190 0·552 −0·481, 1·585
Any chronic health problems −0·064 −0·229, 0·101 −0·012 −1·194, 1·170

SNAP, Supplemental Nutrition Assistance Program; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children.
OLS coefficients reported in column 1 and ordered logit coefficients reported in column 3. Food shelf indicators were also included.
*P< 0 05.
**P< 0·01.

Table 4 Participant ratings

Percentage of respondents who said the following

Scan card users (n 90)
Really liked or liked the healthy savings fresh produce benefit 98·9
Found the card very easy or easy to use 92·2
Eat more F/V than at baseline 90·1
Card caused them to buy fresh produce they would not otherwise have bought 84·4

Grocery store tour attendees (n 55)
Really liked or liked the grocery store tour 88·7
Have made or will start at least 1 of 7 changes since the tour* 72·7

Cooking class attendees (n 64)
Really liked or liked the cooking class 98·4
Enjoy cooking more 86·2
Have tried new recipes with fresh produce 75·4
Have prepared at least one class recipe at home 46·2
Have done or will start at least 1 of 3 changes since the class† 82·8

*Tour skills include comparing unit prices to find the best deal at the grocery store, weighing fresh produce to estimate cost, reading ingredient lists to find whole grains,
comparing food labels to make healthy choices, looking for low-salt options, looking for low-sugar and high-fibre cereals, looking for low-fat options.
†Class skills includemaking home-mademeals ‘from scratch’ usingmainly basicwhole ingredients, adjustingmeals to be healthier, and preparingmore than onemeal at a time
and freezing the extras for later.
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retention. With the help from the collaborations in recruit-
ment, participant retention and identifying relevant inter-
vention elements, this pilot intervention resulted in
higher participation than previous studies with similar
intervention elements. Nearly all participants used the card
and used it frequently. Although the attendance of the edu-
cation sessions was moderate overall (slightly more than
half of the participants attended the cooking class), it
was higher than what has been observed in other studies
(Moran et al. (2019)(19) had a 12 % attendance rate among
low-income shoppers drawn from a rural supermarket in
Maine). Sessions were more likely to be attended by those
with higher levels of education. Those currently enrolled in
WIC were less likely to attend sessions, perhaps because
young children made attendance more difficult, or because
they receive nutrition education through the WIC pro-
gramme. Future iterations of this intervention should
include additional strategies to improve attendance, such
as providing child care and/or transportation vouchers.

Despite moderate attendance at the education sessions,
the average fruit consumption of participants increased by
0·79 cups/d. A review of studies of financial incentives to
purchase fruits and vegetables found that the effects on
F/V intake ranged between 0·11 and 0·24 cups/d(59). Our
findings are consistent with Bowling et al. (2016)(45) and
Brimblecombe et al. (2017)(46) who find that pairing finan-
cial incentives with nutrition education appears to increase
F/V intake, but inconsistent with Moran et al. (2019)(19)

who find a combined intervention had no effect on F/V
intake. Because no participants were randomised to
receive the financial incentive only in our study, we cannot

definitively state that the larger effect we observe is due to
the addition of the education. In particular, the larger effect
may be due to the difference in incentive amount; most
incentives in the literature range from a 12 % to a 50 % dis-
count on the price of fruits and vegetables, where this inter-
vention included a 100 % discount with a cap of $10–$20
per week.

Among studies of the effect of financial incentives on
the intake of fruits and vegetables separately, many find
that financial incentives increase vegetable intake more
than fruit intake(13,45,60). Thus, our results are different
based on their effect on fruit intake. The cooking class
recipes emphasised fruit more than vegetables (e.g.
mango salsa, and apples and raisins in the Moroccan
chicken recipe), but the increase in fruit intake is for
all participants, not just those who attended the class.
Further research is needed to understand why some
incentives lead to greater vegetable intake, while others
lead to greater fruit intake.

There are some important limitations of this pilot study.
First, the sample size is small (n 120). Second, the interven-
tion does not have a control group. All participants of this
study received a fresh produce benefit and were invited to
attend both education sessions. As a result, the study can-
not truly assess whether the effects observed are due to the
intervention, or to some other factor that was experienced
by all participants (such as the season changing fromwinter
to early spring when more seasonal fruit becomes avail-
able). The changes in outcomes may have also been due
to social desirability bias among participants(61). Similarly,
the study cannot assess whether the effects of the

Table 5 Unadjusted pre-post comparisons (n 91)

Analysis sample (n 91)

Pre Post Difference

Mean SD Mean SD Mean 95% CI P-value

Daily servings of fruit 1·00 1·36 1·78 1·71 0·79 1·09, 0·49 0·000
Daily servings of vegetables 1·74 1·67 1·71 1·26 −0·04 −0·40, 0·33 0·846
Agreement that cost of food limits what kinds of foods I buy 89% 0·31 87% 0·34 −0·02 −0·12, 0·07 0·640
Agreement that meat is too expensive to eat daily 73% 0·45 66% 0·48 −0·07 −0·18, 0·05 0·259
Agreement that F/V are too expensive to eat daily 67% 0·47 63% 0·49 −0·04 −0·16, 0·07 0·453
Agreement that I can make a nutritious meal within my budget 66% 0·48 75% 0·43 0·09 −0·03, 0·21 0·131
Financially defeated score (sum of 4 items, last item reverse coded) 2·26 3·06 1·73 2·85 −0·54 −1·17, 0·09 0·093

F/V, fruit and vegetables.

Table 6 Adjusted pre-post comparisons (n 91)

Dependent variable

Daily servings of fruit (cups) Daily servings of vegetables (cups) Financially defeated score

Coefficient 95% CI Coefficient 95% CI Coefficient 95% CI

After the intervention 0·787 0·489, 1·085 −0·036 −0·400, 0·327 −0·538 −1·160, 0·083

Generalized linear mixed model coefficients reported in columns 1, 3 and 5. Regressions adjusted for recruitment food pantry, age, gender, household composition, foreign-
born status, race/ethnicity, education, family income, employment status, food insecurity status, participation in SNAP andWIC, BMI, number of limitations in activities of daily
living and number of chronic conditions.
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combination of financial incentives and education sessions
were greater than either component separately.

Third, participation in the grocery store tour and the
cooking class was voluntary. Participants who chose to
attend the grocery store tour and/or the cooking class
may have already been knowledgeable of shopping strat-
egies, cooking and nutrition. We did not assess cooking
skills, confidence or habits at baseline and thus are unable
to examine selection into the education components.
However, in the follow-up assessment, very few partici-
pants attending the tour (5 %) and the cooking class
(12 %) indicated that they already did the various skills
taught before the tour/class. In any case, the results may
overestimate the contribution of the educational program-
ming component of the intervention on the improvement
in outcomes.

Fourth, the F/V intake was assessed by only one 24-h
dietary recall, whereas the standard is to average three
24-h dietary recalls. The 24-h dietary recalls were con-
ducted online with extensive help from the case managers
in a large fraction of cases. Conducting three dietary recalls
at both time points using the free online recall system
would have greatly reduced our participation rate and
increased our attrition rate. However, this is still the first
study to our knowledge to use dietary recalls to evaluate
the combined effect of financial incentives and education;
others examined purchases instead of intake(44,46) or used
survey questions about how many times per day foods
were eaten(45).

Finally, our measure of BMI is based on self-reported
height and weight instead of objective measurements.
We only use BMI as a covariate and not as an outcome,
but still BMI is likely imprecisely reported with a downward
bias.

Conclusions

Healthy eating can lead to lower health care costs through
prevention and better management of chronic diseases
such as diabetes and CVD(3,62). This pilot study finds that
combining financial incentives to purchase fruits and veg-
etables with cooking and nutrition education in a low-
income population recruited at food pantries was highly
acceptable, but barriers to attendance of nutrition educa-
tion sessions need to be addressed in future research.
Financial incentives to promote healthy eating is a promis-
ing strategy for improving diet quality among low-income
households, but more research is needed to make financial
incentives more effective at influencing low-income peo-
ple’s purchase and intake of fresh produce.
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