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Abstract: This qualitative study aimed to elicit the perspectives of individuals with food insecurity
(FI) who were enrolled in a Fresh Food Prescription (FFRx) delivery program through a collaboration
between an academic medical center and multiple community partners in the southeastern United
States. Semi-structured interviews and open-ended survey responses explored the experiences of
participants enrolled in a FFRx delivery program during the COVID-19 pandemic. The interviews
probed the shopping habits, food security, experience, and impact of the program on nutrition, health,
and well-being; the surveys explored the perceptions of and satisfaction with the program. A coding
scheme was developed inductively, and a thematic analysis was conducted on raw narrative data
using Atlas.ti 8.4 to sort and manage the data. The themes included that the program promoted
healthy dietary habits, improved access to high-quality foods, improved well-being, enhanced finan-
cial well-being, and alleviated logistical barriers to accessing food and cooking. Participants provided
suggestions for FFRx improvement. Future studies may facilitate improved clinical–community
partnerships to address FI.

Keywords: food insecurity; qualitative research; food prescription; produce prescription; food access;
older adults; social determinants of health; COM-B model; wellness; health promotion

1. Introduction

During the height of the COVID-19 pandemic, the Census Household Pulse Survey
(2020) revealed that 23% of surveyed households in the United States (U.S.) experienced
food insecurity (FI), or the unreliable access to sufficient affordable, quality, and nutritious
food; Black and Latinx individuals reported disproportionately higher rates of FI, at 36%
and 32%, respectively, versus 18% for white individuals. [1,2] In 2020, the prevalence of FI
in North Carolina, a southeastern state of the U.S. was significantly higher than the national
average of 10.5% (12.1%) [1]. Food insecurity is a growing health problem in the US, with
an estimated $52 billion spent on healthcare due to FI [3,4]. Feeding America has identified
racism as a main driver of FI in the U.S. [1,3,5].

Food insecurity in children is associated with a two-times higher reporting of fair or
poor health [6], and in older adults with higher rates of reported fair or poor health as
well as adverse health outcomes [6–9]. Individuals with FI make tradeoff decisions about
whether to buy food or other basic needs, and their dietary intake tends to be lower in
quality and more calorically dense [10]. Specifically, disability, lack of home ownership,
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poverty, low median income, and unemployment were identified as the five additional
main drivers of FI [3].

The COVID-19 pandemic has contributed to the public health crisis of FI in the U.S.
due to the increased demand and economic hardship wrought by the pandemic, with food
banks worldwide increasing their reach by 132% [11]. The pandemic has also inspired a
variety of produce prescription programs. However, evidence surrounding the impacts of
produce prescription programs is still being researched, with 85% of produce prescription
studies having been published over the last 4 years (12). Participant input is integral to
help guide future interventions that address social needs, and there is a need for qualitative
studies that capture participant feedback on how they were impacted by social programs,
such as food prescription programs, during the pandemic [12,13].

The aims of this study are to (1) understand the impact of a food prescription program
on food access, eating habits, and health behaviors before and during the program’s
implementation, and (2) to explore participants’ acceptability and satisfaction with this
pilot produce prescription program that was developed within a U.S. academic–community
partnership.

2. Theoretical Justification

The Behavior Change Wheel (BCW) is a framework for designing and evaluating
programs [14]. For this pilot produce prescription program, we used the BCW to guide both
the produce prescription intervention development and interview questions (14). At the
center of the BCW core is Capabilities (C), Opportunities (O), Motivation (M), and Behaviors
(COM-B), which helped identify components that influence behavior and accounted for
factors outside an individual that make a behavior possible [14] (Figure 1). The premise of
the COM-B model is that behaviors are influenced primarily by capability, opportunity, and
motivation (green ring). The red ring is comprised of nine different intervention functions
that can be used to influence one or more of the underlying functions of behavior [14].
Lastly, the gray outer ring are policy categories that can help to support the interventions
used to support behavior change.
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For example, according to the COM-B model, to change behavior, such as increasing
healthy eating habits, one or more of the COM-B components would need to be changed
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or improved upon and addressed. We used COM-B to guide the implementation of the
Fresh Food Prescription Program (FFRx) and help to influence and facilitate healthy eating
behaviors by supporting positive intervention targets, such as reducing barriers around
the transportation and cost of obtaining healthy foods in low-income households by envi-
ronment restructuring through the delivery of fresh produce each week [14] (Table 1). The
COM-B model has been used in several qualitative studies to evaluate the impacts of dietary
interventions, and COM-B has proven to be a useful tool to inform these interventions
on how to promote healthy behavior [15,16]. The Theoretical Domains Framework (TDF)
helps to further elaborate on the COM-B model by describing the behavioral determinants
that can be mapped onto the COM-B components, further explaining domains that are
specific to target behaviors [17]. Several qualitative studies use the COM-B model and TDF
to explore the facilitators and barriers to dietary behavior change.

Table 1. Mapping of the COM-B to TDF Domains and Strategies to Evaluate the Impacts of Interven-
tions on Dietary Behaviors [17].

COM-B Domains TDF Constructs Goals/Barriers/Strategy

Capability

Psychological Capability

Knowledge
Memory,
attention, and decision
processes

Goal: Improve knowledge about how to choose and prepare
healthy foods.
Barriers: Knowledge deficits/education
Strategies:
Education: Provide biweekly coaching with nutritionist through
phone outreach; weekly tips through newsletters based on
produce provided

Physical Capability Skills

Goal: Improve skills and capability to prepare produce
provided in the program.
Barriers: Functional or cognitive limitations. Lack of basic
cooking skills.
Strategies:
Education: Individual counselling by dietician; Nutritionist
guided recipes in newsletter
Enabling interventions: Easy to prepare recipes. Screening for
and provision of items needed to cook meals (microwaves, air
fryers, utensils). Provision of durable medical equipment to
support mobility for functionally frail.
Training: Newsletter topics on label reading, cooking tricks

Opportunity

Physical Opportunity Environmental context
and resources

Goal: Improve access to healthy foods, increase daily
consumption of produce.
Barriers: Pandemic and financial strain effects on food access.
Lack of in person opportunities for healthy habits education
and support due to pandemic.
Strategies:
Environmental change: Provide access to locally grown U.S.
produce through weekly produce delivery. Nutritionist guided
prepackaged meals in partnership with Second Harvest Food
Bank and Providence Kitchen provide heart healthy meals.
Education: Phone consults with YMCA Health coach and
nutritionist if requested by participant for nutritional guidance.

Social Opportunity Social influences

Goal: Establish a routine of integrating healthy foods into
family and peer settings.
Barriers: Social isolation. Differing cultural identities that
impact types of preferred foods.
Strategies:
Persuasion: Use data from interviews of participants to tailor
program to tastes by incorporating produce that people
suggested that they prefer, including apples, berries, peaches,
and potatoes. Eggs provided with each box per
recommendation of participants. Peer support through health
coaching.
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Table 1. Cont.

COM-B Domains TDF Constructs Goals/Barriers/Strategy

Motivation

Reflective Motivation

Role and Identity
Beliefs about Capabilities
and
Intentions

Goal: Increase motivation and self-efficacy when selecting,
preparing, and consumption of healthy foods.
Barriers: Negative self-talk, decreased perceived
capabilities. Perceived lack of control over food access and
over financial situation
Strategies:
Enablement: Provide deliveries of food boxes at same time
each week with same driver for consistency.
Education: Provision of education on healthy behaviors,
benefits.
Incentivization: Weekly contact with drivers and occasional
treats in boxes based on participant input.

Automatic Motivation Optimism
Reinforcement

Goal: Develop self-driven goals related to improving one’s
own physical and mental health.
Barriers: Lack of well-defined goals for health or
motivation for eating healthier. Depression or mood
disorders related to social isolation that can prevent
motivation to care for oneself.
Strategies:
Modelling: Care coordinator called and remind participants
of deliveries as well as provision of tips for using boxes
each week.
Enablement: Provide easy recipes to go along with produce.

3. Materials and Methods
3.1. Design

This qualitative study was nested inside a larger mixed methods study that explored
the impacts of the FFRx program on the health of our participants. The quantitative
data from this mixed methods study were previously published [18,19]. Semi-structured
interviews were used to elicit dialogue from program participants to evaluate the impact of
a community-informed FFRx program on dietary behaviors. [18,19]. The questions were
based on guidance using the COM-B model TDF (Table 2).

Table 2. Mapping of the COM-B to TDF Domains and Strategies to Develop the Semi-Structured
Interview Guide.

Capabilities-Opportunities-Motivation
(COM-B) Framework Domains TDF Construct Interview Questions

Psychological Capability
Knowledge,
Memory, Attention, and Decision
Processes

How (if at all) did the fresh food program change your
shopping habits in relation to fresh foods?

Before receiving the food prescription box, how many
times per month would you buy fresh fruits and
vegetables? Why?

How (if at all) did receiving the fresh food box influence
how often you eat fresh fruits and vegetables?

Physical Capability Skills

How many times have you cooked the recipe in the
newsletter?

What other ways could this program help you cook the
produce from the fresh food box?
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Table 2. Cont.

Capabilities-Opportunities-Motivation
(COM-B) Framework Domains TDF Construct Interview Questions

Physical Opportunity Environmental Context and
Resources

Did you have everything you needed to cook the recipe
provided?
Prompt: ingredients, cooking equipment

How easy or difficult is it for you to get fresh fruits and
vegetables?
What makes it hard for you to buy fresh fruits and
vegetables?
What would make it easier for you to buy fresh fruits and
vegetables?

Where do you usually go to get fresh fruits and
vegetables?

Social Opportunity Social Influences

Tell me about you or your family’s experience with the
fresh food box you received each week.

How (if at all) did your family benefit from the fresh food
program?

Reflective Motivation
Role and Identity
Beliefs about Capabilities and
Intentions

What are the main reasons you like to shop where you do
for fresh fruits and vegetables?

What motivates you to eat healthy?

Program Quality and Feedback (not COM-B)

What did you like about the nutrition letter included in
the box? What didn’t you like, or what content would
you like to see in the nutrition letter ongoing?

What were your opinions about the delivery of the fresh
foods to your home? What went well with the delivery?
What didn’t go well?

Additionally, subsets of FFRx participants were surveyed using open-ended questions
as a part of the FFRx intervention for quality improvement purposes by FFRx staff bi-
monthly. The answers to the survey questions enabled the operations team and community
partners to gain real-time input from participants to incrementally improve the program’s
aspects. For example, if participants consistently reported wanting a specific produce item,
the farmers included this produce item in the upcoming deliveries (Table 3).

Table 3. Survey Questions Asked of Participants of the Fresh Food Rx Program.

Survey Questions

Were you able to eat over 1
2 of the produce provided in the box this week?

What was your favorite produce item?
What was your least favorite produce item?

Which pre-packaged meal did you like the most?
What additional meals/produce items would you like to see included?

Did you have any difficulties preparing the produce or warming up the meals?
What is most impactful about receiving the Fresh Food Rx delivery each week?

3.2. Study Setting and Population

We conducted this study at a major academic medical center in Winston-Salem within
Forsyth County, the third-largest urban area in North Carolina (NC), which is a southeastern
state of the U.S. In Winston-Salem, 16% of all households have FI, impacting 21% of
households with children (19). Participants were recruited from a convenience sample of
individuals who received home-delivered produce and meals for at least three months
from the FFRx program. The inclusion criteria for study participation were: (1) 18 years
of age or older; (2) a current or past participant in the FFRx program; and (3) English or
Spanish as the preferred language.
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3.3. Program Description

The FFRx program was a delivery program implemented to address COVID-19′s
impact on food access for individuals living in under-resourced communities [20]. The
program was developed after gaining community input through focus groups and included
weekly delivery of regionally-sourced produce and pre-packaged meals to individuals who
self-identified as having FI [18,19]. Individuals with FI were referred to the program by
social workers working with the medical center’s house call program, doctor’s offices, local
faith communities, and non-profit partners [21]. Participants who declined to participate in
the data collection were not denied participation in the FFRx program.

This FFRx program was a partnership between an academic medical center, CBOs,
local farmers, the local food bank, and faith communities within the U.S. Community
partners who helped implement FFRx were identified through existing relationships and
by their shared mission for addressing FI in the community. The regional produce and
pre-packaged meals were provided weekly at no cost to the participants from March 2020
to October 2021. Produce boxes included newsletters and recipes that were developed
weekly by a nutritionist. Additionally, the nutritionist provided individual coaching via
phone for participants interested in reaching their health goals.

3.4. Data Collection
3.4.1. Interviews

The interview guide was based on the COM-B framework and was developed from a
detailed review of the literature as well as previous focus groups that were performed by the
FFRx team prior to the FFRx intervention; the guide explored participants’ experiences with
food, including access, eating habits, health behaviors, acceptability, and affordability [18]
(Table 2). The interview guide was reviewed and modified through an iterative process.
Research staff members trained in qualitative interview techniques conducted the inter-
views via telephone. Spanish-language interviews were conducted by a certified bilingual
staff member. Semi-structured interviews were conducted via telephone in English (n = 15)
and Spanish (n = 3) during the months of October–December 2020. Consent was obtained
via the telephone. All interviews were digitally recorded, transcribed verbatim in English
or Spanish, and verified against the audio recording for accuracy. Spanish transcriptions
were translated into English by a third-party certified translation service. The interviews
continued until thematic saturation was reached, or no new information, categories, or
themes emerged [22].

3.4.2. Surveys

FFRx program staff also conducted bi-monthly surveys with program beneficiaries for
quality improvement (Table 3). The survey respondents were asked to share their favorite
and least favorite produce and meal items from each week’s delivery, their suggestions
on additional produce items to include in the boxes, input on produce items they had
difficulty preparing, and the participants’ perception of what the most impactful part of
the FFRx program has been for them. A convenience sample of participants were selected
for each survey, with an average of 12 participants per survey (range 7–18 participants per
survey). The surveys were conducted by telephone with only English-speaking program
participants between December 2020 and June 2021. Eleven total bi-monthly surveys were
conducted, garnering a total of 137 responses. The data were transcribed verbatim during
the call. Participants were eligible to be sampled multiple times.

3.5. Analysis

Digital transcripts from the interviews were reviewed and organized using a text-based
analysis software program, Atlas.ti version 8.4 (Scientific Software Development GmbH,
Berlin, Germany). A thematic analysis was conducted on the interview data, following
the principles outlined by Green and Thorogood [23,24]. Data analysts first reviewed
the interview transcripts and inductively developed a codebook by identifying relevant
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codes based on the interview data. Two researchers independently coded the transcripts
and then discussed these with the research team after each coding session to resolve any
coding discrepancies until full agreement was reached. The study team reviewed sections
of the coded transcript to uncover themes and chose direct quotations that highlighted
these themes.

Data analysts also developed a codebook for coding survey responses related to the
impact of the FFRx program through open coding of the responses. The survey data were
coded in Microsoft Excel by a single analyst. Once coding was complete, the data were
synthesized by code. The remaining open-ended survey data were synthesized by question,
without formal coding. The study team reviewed sections of the coded transcript to uncover
themes and chose direct quotations that highlighted these themes.

This study was approved by the Wake Forest University School of Medicine’s Institu-
tional Review Board (IRB58931).

4. Results
4.1. Participant Characteristics

Of the 150 FFRx participants, 18 participated in in-depth interviews between October–
December 2020. Most of the interview participants were female (83%) and 60 years of age
or older (61%), self-identified as Black or non-Hispanic (72%), and did not have children in
the home (56%). Additionally, a total of 97 participants were surveyed during the FFRx
intervention. Of the 97 survey participants, 78.4% (n = 76) self-identified as Black and 99%
(n = 135) were age 60 or older. The characteristics of survey respondents in Table 4 also note
the demographics of the total number of survey responses, as some participants completed
multiple surveys over time (Table 4).

Table 4. Characteristics of Interview and Survey Participants.

Participant
Characteristics

Interview participants
N = 18 (%)

Survey Participants
N = 97 (%)

Survey Participant
Responses
N = 137 (%)

Race/Ethnicity
Non-Hispanic, Black 13 (72.2%) 76 (78.4%) 107 (78.1%)

Hispanic White 3 (16.7%)
Non-Hispanic White 2 (11.1%) 17 (17.5%) 22 (16.1%)

Other 0 (0%) 4 (4.1%) 8 (5.9%)

Sex
Female 15 (83.3%) 77 (79.4%) 107 (78.1%)
Male 3 (16.7%) 20 (20.6%) 30 (21.9%)

Age
<60 (28–57) 7 (38.9%) 1 (1%) 2 (1.5%)
≥60 (60–88) 11 (61.1%) 96 (99%) 135 (98.5%)

Household Composition
Children in Home 8 (44.4%) 2 (2%) 5 (3.6%)

No Children in Home 10 (55.6%) 9 (9.3%) 113 (82.5%)
Unknown 15 (15.5%) 19 (13.9%)

4.2. Key Themes Identified

The interview conversations were centered around participant experiences with food
access, nutrition, health, and impacts of the FFRx program. We identified four major themes
that were relevant to participant experiences with the FFRx program: (1) participants were
motivated to eat or prepare healthy foods; (2) participants felt that the FFRx positively
impacted aspects of their well-being; (3) participants felt that the FFRx alleviated logistical
barriers to food access; and (4) participants provided suggestions for program improve-
ment. Among these main themes, we identified several sub-themes that are supported by
representative quotations (Table 5).
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Table 5. Key Themes and Illustrative Quotes of FFRx Interview Participants.

Theme Subtheme Selected Illustrative Quotes

Participants Were Motivated to Eat
or Prepare Healthy Foods

“ . . . before we are eating fruit and vegetables three times a week, something like that,
because it’s not enough. Now we got this package with the vegetable—fresh fruit and

vegetables, we are eating every day.”

“You know how we humans are. We got our own little routine and our own little way
of doin’ things, but when you’re all sent me those boxes it made me to remember. It

was on my mind. It was before my face. I went ahead and ate it.”

“[My children] get the experience of seein’ different fruits, different greens that they
may not have tried, normally. Like zucchini. It’s not that often that I go out and buy a

zucchini . . . ”

FFRx Positively Impacted Aspects of
Wellbeing

FFRx Promoted Healthy
Dietary Habits

“I feel healthier with all this produce . . . My sugar levels have lowered. It used to be
300, now it’s under 200. I used to be stressed about can I eat a meal.”

“The doctor is proud of my A1C and keeping my weight down.”

“My doctor is pleased with my health because it’s stabilized.”

FFRx Positively Impacted
Social Isolation

“It gave me something to look forward to, meeting your delivery guys . . . it gave me a
chance to talk to some people, to get out my room. They would tell us not to go out

into the halls and circulate so much because of that COVID.”

FFRx Improved Financial
Wellbeing

“It helps me. You know I don’t get much in food stamps, so it helps me get through the
rest of the month . . . It evens out.”

“[I’m] able to purchase cleaning supplies and medications without giving up food. I
used to skip meals because I could not afford it. That’s not good for being diabetic.”

“It saves me money. It ensures that I will have at least 1 meal a day.”

FFRx Alleviated Logistic Barriers to
Food Access

“I know you have made my life better. Especially during the pandemic, with my
autoimmune disorder, I couldn’t go out . . . ”

“For someone to be able to deliver something, helps me a lot . . . Someone older cannot
get out and about like they want to . . . ”

“Because I don’t do much cooking now . . . Sometimes I can get around, sometimes I
can’t. By me having arthritis, it bothers me to get around to the store and the stove

. . . ”

Feedback and Suggestions for
Improvement

“ “I like the little pamphlets that’s in there . . . I like the information that it provides.
The knowledge on different things, different ways you can cook somethin’.”

“I like my own way of doin’ things. I like to cook my own style is what I’m sayin’.
The ingredients and everything that were there, that were fine, but I like to cook the

way I like to cook ’cause it’s the way I was raised . . . ”

4.2.1. Participants Were Motivated to Eat or Prepare Healthy Foods

Participants listed a variety of reasons for why they chose to eat healthily or prepare
healthy foods at home. About half of interview participants said that they were motivated
to eat healthily to maintain or improve their health, including losing weight or maintaining
a healthy weight, or managing a health condition, such as diabetes or high cholesterol. “I
try to watch my cholesterol. I do have high cholesterol. I try to maintain more fruits and
vegetables into my diet and grilled foods.” (Non-Hispanic White (NHW) Female, Age 64).

Other motivators included enjoying the taste of fresh foods, past exposure to a variety
of fresh foods, as well as information from the media that promoted healthy eating. One
participant explained, “ . . . sometimes it’s very tasty, the fresh food. When you prepare
your freshly made salad, it’s delicious. With avocado, a little white rice . . . very tasty. Very
good.” (Hispanic Female, Age 37).

While most participants were motivated to eat healthily, a few participants reported
challenges to doing so, such as having children in the household who are picky eaters. Two
participants said that they try to prepare vegetables in different ways to get their children to
try them, and one said that she must do “a whole marketing [routine]” to get her children
to try new things. (Black Female, Age 35).
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4.2.2. FFRx Positively Impacted Aspects of Participants’ Well-Being

The interview and survey participants were asked to describe how they or their family
were impacted by receiving the produce boxes, including how the boxes changed their
dietary habits. Most participants reported a positive impact on their health behaviors. We
identified three subthemes within this primary theme.

4.2.3. FFRx Promoted Healthy Dietary Habits

Nearly all interview participants and a few survey participants said that they were
eating fresh fruits and vegetables more frequently after receiving the FFRx produce boxes.
Some respondents also said that the program encouraged them to be more conscientious of
their food choices. One participant reported, “ . . . before we are eating fruit and vegetables
three times a week . . . Now we got this package with the vegetable—fresh fruit and
vegetables, we are eating every day.” (AA Female, Age 32) Many participants reported that
they were encouraged by the positive impacts the program had on their overall physical
health. “I feel healthier with all this produce . . . My sugar levels have lowered. It used
to be 300, now it’s under 200. (Native Hawaiian/Pacific Islander (NHW) Female, Age 64)
Several participants reported that the program helped to increase their energy, while others
appreciated the improvement in skin conditions, weight management, and lowered blood
pressure.

A few interview participants also said that the produce boxes exposed the children in
their household to new fruits and vegetables, and one participant said that her children
were eating fresh fruit as a snack instead of candy. “It helped us a lot, because my children
started consuming more . . . They stopped eating candy, things like that, taking fruit
instead.” (Hispanic Female, Age 28).

Some interview participants reported that the weekly nutrition letter and recipes
provided with each produce box were informative and helpful. One participant, who
identified as Hispanic, and another, who identified as Ethiopian, said that the recipes helped
them cook “American” food for their children, which the children enjoyed. Participants
enjoyed the convenience of the recipes and felt that they helped to facilitate cooking.

4.2.4. FFRx Improved Mental Health and Feelings of Isolation

Some participants noted that the social aspect of the FFRx, including regular contact
with the delivery team, made them feel like someone cared about them. “Just knowing
someone out there cares . . . It nice to have someone come to your door . . . Helps me
feel not so alone.” (NHW Female, Age 64) Another participant noted that the program
alleviated social isolation during the COVID-19 pandemic, “It gave me something to look
forward to . . . to talk to some people.” (Black Male, Age 57).

4.2.5. FFRx Enhanced Financial Well-Being

Some interview and survey participants described overall FI prior to their participation
in the program, saying that they worried about where their next meal would come from,
would skip meals because they could not afford food, or would have to choose between
medications and food (or forgo other necessities like cleaning supplies). Other participants
said that their income and/or supplemental foods benefits did not allow for them to
purchase “healthy” foods, such as fresh fruits and vegetables. One participant explained,
“It offsets when I don’t have food or money to buy food. It [fills] that gap.” (Black Female,
Age 76) While another participant noted that the FFRx program “ . . . saves me money. It
ensures that I will have at least 1 meal a day.” (Male, Unknown Race, Age 55).

4.2.6. FFRx Alleviated Logistical Barriers to Accessing Food and Cooking

Many interview and survey participants reported that the FFRx program alleviated
both physical and logistical barriers, such as transportation, to accessing healthy food.
Most of the FFRx participants noted that they appreciated the delivery of produce boxes
versus having to pick up a box each week. Some participants specifically remarked on



Int. J. Environ. Res. Public Health 2022, 19, 10725 10 of 14

the importance of the delivery during the pandemic, when specific health issues and/or
general concerns about COVID exposure made them cautious about going to public places,
like the grocery store. One participant noted that the delivery aspects of FFRx, “Made my
life better. Especially during the pandemic, with my autoimmune disorder, I couldn’t go
out.” (Black Female, Age 70).

Participants reported that cooking skills were facilitated by recipes and tips provided
in the weekly newsletter. However, some older adults reported that they no longer enjoyed
cooking or were unable to cook due to physical limitations and appreciated the convenience
of the prepared meals provided each week with the produce boxes.

4.2.7. Participants Provided Feedback and Suggestions for FFRx Program Improvements

Both interview and survey participants provided feedback and suggestions on the
FFRx program. Most survey participants reported being able to eat more than half of the
produce in their produce box each week, and very few reported any difficultly preparing
the produce. Participants who had trouble preparing produce included not being able to
cook because of arthritis or other physical limitations, or items (e.g., collard greens, carrots)
being difficult to cut.

Several interview and survey participants commented on the freshness of the produce
with one participant noting that the variety of produce helped her “come up with creative
dishes”, and another noting that the produce was “fresher than at the store.” (Black Female,
Age 35; Hispanic female, Age 37).

As described earlier, several interview participants reported that they found the
nutrition letter and recipes provided as informative and helpful. A couple of participants
suggested that they would like to see more health information included. Some participants
suggested that the program include more culturally-diverse recipes (e.g., Hispanic, African,
Israeli), recipes in Spanish, and familiar recipes with a twist (e.g., macaroni and cheese with
a vegetable).

5. Discussion

The findings of this qualitative study demonstrate that participants perceived the FFRx
program, which was a partnership between an academic health system, CBOs, farmers, and
faith communities within the U.S., as positively impacting their health and well-being while
filling a critical need for access to healthy foods. Participants also provided suggestions for
improvement, including more culturally effective strategies.

This is the first theory-based qualitative study known to the authors that explored
the impacts a FFRx delivery program had on participants with FI during the COVID-
19 pandemic within the U.S. The results confirmed earlier reported barriers to healthy
eating in low-income communities, including budget, transportation, convenience, and
time [1,15,24]. Several authors note that programs such as Meals on Wheels, community
feeding programs, and food pantries, fill a critical need as an emergency food source for
people with FI and may also improve health. However, FI is a stigmatizing condition,
and many people within the U.S. do not feel comfortable accessing existing resources for
support [23–27].

Food assistance programs, specifically home-delivered interventions, can improve
health outcomes, food security, and health care utilization [26–30]. Two studies by Berkowitz
et al., found that medically tailored, home-delivered meals provided in the U.S. improved
FI by some measures of dietary intake, health, and health utilization [27,28,31].

Within the U.S., there has been increasing interest to address FI in a meaningful
way by health care providers by partnering with community-based organizations (CBOs),
as well as a growing need for evidence to help guide the most impactful ways to do
this [31–33]. Rates of patient engagement with community resources for FI are low after
screening/referrals from clinical settings [25], highlighting the importance of clinical en-
gagement in community-based assets to mitigate FI. This qualitative study demonstrates
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a culturally appropriate healthy food plan with the community to meet the needs of our
patients who suffer with FI.

Most of the participants served by the FFRx program were older adults and were
unable to leave their homes during the pandemic due to the increased risk of illness and
death. Since the same drivers delivered food each week, the regular contact from FFRx
staff led to friendships among the FFRx team and participants, helping to alleviate social
isolation and improving mental health. Participants and staff communicated that the social
aspects this FFRx incorporated via delivery and check-in calls were very meaningful. Since
FI increases the risk of depression in older adults by three-fold, the social aspects of food
delivery programs have been stated by researchers to be as important as the provision
of food itself [32,34–36]. Further research is needed to determine the impact of food
prescription programs on mental health.

5.1. Strengths and Limitations

This is one of the first studies to use the COM-B model to both inform FFRx program
development and qualitative interviews that complemented a previously published quan-
titative data study [18,19]. The nature of our qualitative interviews allows researchers to
explore the results and impacts that a food prescription program has on participants that a
quantitative design cannot fully explore [14].

This study had several limitations. First, participants were recruited from a single
academic institution in the southeastern U.S., so results may not be transferable to other
institutions. As well, participants who agreed to participate in an interview may not be
representative of all FFRx participant perspectives. Another limitation is the overrepresen-
tation of women in the sample, which may have influenced results, although women may
also be the ones preparing meals for their households.

Program participants who were English-speaking were eligible to be sampled in
multiple surveys, and individual program participants were not identified in the survey
dataset. Survey data on the impact of the FFRx program were presented according to the
total number of survey responses and did not correspond to the number of participants.
Therefore, a limitation of the survey data is that caution should be exercised in interpreting
and reporting themes to avoid overstating the prevalence and salience of themes to program
participants.

5.2. Implications for Health Policy

Produce and food prescription programs are a promising way for health care providers
and CBOs to address social drivers of health in the U.S. In North Carolina, there have
been several CBOs and health care providers who have been partnering on such programs
for several years [37]. Additionally, the Harvard Center for Health Law and Policy, Feed-
ing America, and the Rockefeller Foundation have all published reports evaluating and
describing known and potential impacts of U.S. programs that address FI [37–39].

There are a variety of strategies used to address FI based on funding, partnerships, and
resources, which provides a challenge when evaluating and sustaining such programs. [40]
Payors in the US have not historically provided funding to support food access, but this
has shifted over the last few years [37]. In North Carolina, FI is also being addressed in
the context of Health Opportunities Pilots, a Medicaid initiative to “test evidence-based,
non-medical interventions designed to reduce costs and improve health [41].” As future
food prescription programs take shape, it is essential for meaningful partnerships between
health care providers, CBOs, farmers, and participants to inform the infrastructure of these
programs, accounting for and building on existing assets while considering the partner,
community, and participant needs, and sustainability.

6. Conclusions

This qualitative study elicited participant perspectives to improve food prescription
programming. We found that a food prescription delivery program during the COVID-19
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pandemic helped participants feel healthier and overcome financial and logistical barri-
ers to healthy eating. Future studies may facilitate improved clinical–community food
prescription program interventions to mitigate FI among under-resourced populations.

Author Contributions: Each author has contributed significantly to this manuscript. Conceptual-
ization, R.Z., S.B. and K.M.; methodology, R.Z., K.M., A.S., S.M., S.B. and D.H.; software, A.S. and
J.W.; validation, A.S., R.Z. and K.M.; formal analysis, A.S., K.M., R.Z. and A.S.M.; investigation, R.Z.,
S.M. and K.M.; resources, D.H., S.B., J.W., R.Z. and K.M.; data curation, A.S.; writing—original draft
preparation, R.Z.; writing—review and editing, K.M., A.S., R.Z. and A.S.M.; project administration,
R.Z., K.M., S.M., S.B., D.H. and A.S.M.; funding acquisition, R.Z. and K.M. All authors have read and
agreed to the published version of the manuscript.

Funding: Zimmer is supported by a Health and Human Resources Administration Geriatric Aca-
demic Career Award through Grant Award Number K01HP33462. This study was supported by
the Wake Forest Baptist Comprehensive Cancer Center Qualitative and Patient Reported Outcomes
Shared Resource, supported by the National Cancer Institute’s Cancer Center Support Grant award
number P30CA012197. This study was also supported by the American Academy of Pediatrics,
Community Pediatrics Training Initiative Grant to the Carolinas Collaborative. Food provided during
the food prescription program was supported by community member donations, the North Carolina
Baptist Hospital Foundation, and the Duke Endowment Foundation.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of Atrium Health Wake Forest Baptist
(IRB58931) with approval on 20 May 2022.

Informed Consent Statement: Verbal informed consent was obtained from all subjects involved in
the study.

Data Availability Statement: The datasets generated during and/or analysed during the current
study are available from the corresponding author on reasonable request.

Acknowledgments: The authors would like to gratefully acknowledge the multiple community
partners, Diane Shenberger with the Winston Lake YMCA Health Coach program, faith communities,
staff, and volunteers who have worked tirelessly to help provide access to healthy foods to older
adults including HOPE of Winston-Salem, Emma and Elliot Hendel of Fair Share Farm, Larry Wilson,
Sharon Tate, Whitney Berry, Second Harvest Food Bank, Love out Loud of Winston Salem, Providence
Kitchen, and the Enterprise Kitchen.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Coleman-Jensen, A.; Rabbitt, M.; Gregory, C.; Singh, A. Household Food Security in the United States in 2020, ERR-298; US

Department of Agriculture, Economic Research Service: Washington, DC, USA, 2021.
2. United States Department of Agriculture. Definitions of Food Security. Available online: https://www.ers.usda.gov/topics/

food-nutrition-assistance/food-security-in-the-us/definitions-of-food-security.aspx (accessed on 2 February 2022).
3. Feeding America Research. Identifying Racism in the Drivers of Food Insecurity. Available online: https://www.tableau.com/

foundation/data-equity/economic-power/feeding-america-racism-food-insecurity (accessed on 3 June 2022).
4. Feeding America Research. The Healthcare Costs of Food Insecurity. Available online: https://public.tableau.com/app/profile/

feeding.america.research/viz/TheHealthcareCostsofFoodInsecurity/HealthcareCosts (accessed on 18 March 2022).
5. Schanzenbach, D.W.; Pitts, A. How Much Has Food Insecurity Risen? Evidence from the Census Household Pulse Survey; Institute for

Policy Research Rapid Research Report: Evanston, IL, USA, 2020.
6. Gundersen, C.; Ziliak, J. Food insecurity and health outcomes. Health Aff. 2015, 34, 1830–1839. [CrossRef] [PubMed]
7. Gundersen, C.; Ziliak, J. The Health Consequences of Senior Hunger in the United States: Evidence from the 1999–2010 NHANES; Report

submitted to Feeding America; University of Kentucky: Lexington, KY, USA, 2017.
8. Pérez-Zepeda, M.U.; Castrejón-Pérez, R.C.; Wynne-Bannister, E.; García-Peña, C. Frailty and food insecurity in older adults.

Public Health Nutr. 2016, 19, 2844–2849. [CrossRef] [PubMed]
9. Ziliak, J.; Gundersen, C. The State of Senior Hunger in America in 2019: An Annual Report; Feeding America: Chicago, IL, USA, 2021.
10. Chang, R.; Javed, Z.; Taha, M.; Yahya, T.; Valero-Elizondo, J.; Brandt, E.J.; Cainzos-Achirica, M.; Mahajan, S.; Ali, H.-J.; Nasir,

K.; et al. Food insecurity and cardiovascular disease: Current trends and future directions. Am. J. Prev. Cardiol. 2022, 9, 100303.
[CrossRef]

https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-of-food-security.aspx
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-of-food-security.aspx
https://www.tableau.com/foundation/data-equity/economic-power/feeding-america-racism-food-insecurity
https://www.tableau.com/foundation/data-equity/economic-power/feeding-america-racism-food-insecurity
https://public.tableau.com/app/profile/feeding.america.research/viz/TheHealthcareCostsofFoodInsecurity/HealthcareCosts
https://public.tableau.com/app/profile/feeding.america.research/viz/TheHealthcareCostsofFoodInsecurity/HealthcareCosts
http://doi.org/10.1377/hlthaff.2015.0645
http://www.ncbi.nlm.nih.gov/pubmed/26526240
http://doi.org/10.1017/S1368980016000987
http://www.ncbi.nlm.nih.gov/pubmed/27134079
http://doi.org/10.1016/j.ajpc.2021.100303


Int. J. Environ. Res. Public Health 2022, 19, 10725 13 of 14

11. The Global Foodbanking Network. COVID-19 Impact Report, July 2021: Food Bank Response to the Global Crisis; FAO: Rome,
Italy, 2021.

12. Little, M.; Rosa, E.; Heasley, C.; Asif, A.; Dodd, W.; Richter, A. Promoting healthy food access and nutrition in primary care: A
systematic scoping review of food prescription programs. Am. J. Health Promot. 2022, 36, 518–536. [CrossRef]

13. Swartz, H. Produce rx programs for diet-based chronic disease prevention. JAMA J. Ethics 2018, 20, E960–E973.
14. Michie, S.; Atkins, L.; West, R. The Behavior Change Wheel: A Guide to Designing Interventions; Silver Back Publishing: Sutton, UK,

2014; ISBN 978-1-912141-00-5.
15. Alexander, K.E.; Brijnath, B.; Mazza, D. Barriers and enablers to delivery of the Healthy Kids Check: An analysis informed by the

Theoretical Domains Framework and COM-B model. Implement. Sci. 2014, 9, 60–65. [CrossRef] [PubMed]
16. Bentley, M.R.; Mitchell, N.; Sutton, L.; Backhouse, S.H. Sports nutritionists’ perspectives on enablers and barriers to nutritional

adherence in high performance sport: A qualitative analysis informed by the COM-B model and theoretical domains framework.
J. Sports Sci. 2019, 37, 2075–2085. [CrossRef]

17. Cane, J.; O’Connor, D.; Michie, S. Validation of the theoretical domains framework for use in behaviour change and implementa-
tion research. Implement. Sci. 2012, 7, 37–40. [CrossRef]

18. Thomson, S.; Ugwuegbu, J.; Montez, K.; Langdon, S.; Best, S.; Sostaita, D.; Franklin, M.; Zimmer, R. Qualitative perceptions of an
anticipated fresh food prescription program. Health Behav. Policy Rev. 2022, 9, 670–682. [CrossRef]

19. Cummer, E.; Loyola Amador, C.; Montez, K.; Skelton, J.A.; Ramirez, B.; Best, S.; Zimmer, R.; Palakshappa, D. What a city eats:
Examining the dietary preferences of families living in communities at high risk for food insecurity. J. Clin. Transl. Sci. 2020,
5, e55. [CrossRef]

20. Feeding America. Food Insecurity in North Carolina. 2019. Available online: https://map.feedingamerica.org/county/2017
/overall/north-carolina (accessed on 20 March 2022).

21. Mehran, N.A.F.C.; Yang, M.; Zimmer, R.P. Calling all house call patients: An intervention for older adults during the COVID-19
pandemic. J. Am. Geriatr. Soc. 2021, 69, 600–601. [CrossRef] [PubMed]

22. Guest, G.; Namey, E.; Chen, M. A simple method to assess and report thematic saturation in qualitative research. PLoS ONE 2020,
15, e0232076. [CrossRef] [PubMed]

23. Green, J. Qualitative methods. Community Eye Health 1999, 12, 46–47.
24. Green, J.; Thorogood, N. Qualitative Methods for Health Research, 4th ed.; SAGE: Los Angeles, CA, USA, 2018; Volume xviii, p. 420.
25. Gilbert, D.; Nanda, J.; Paige, D. Securing the safety net: Concurrent participation in income eligible assistance programs. Matern.

Child Health J. 2014, 18, 604–612. [CrossRef] [PubMed]
26. Berkowitz, S.; Hulberg, A.; Standish, S.; Reznor, G.; Atlas, S. Addressing unmet basic resource needs as part of chronic

cardiometabolic disease management. JAMA Intern. Med. 2017, 177, 224–252. [CrossRef] [PubMed]
27. Berkowitz, S.; Terranova, J.; Hill, C.; Ajayi, T.; Linsky, T.; Tishler, L.; DeWalt, D. Meal delivery programs reduce the use of costly

health care in dually eligible Medicare And Medicaid beneficiaries. Health Aff. 2018, 37, 535–542. [CrossRef]
28. Berkowitz, S.A.; Delahanty, L.M.; Terranova, J.; Steiner, B.; Ruazol, M.P.; Singh, R.; Shahid, N.N.; Wexler, D.J. Medically tailored

meal delivery for diabetes patients with food insecurity: A randomized cross-over trial. J. Gen. Intern. Med. 2019, 34, 396–404.
[CrossRef]

29. De Marchis, E.F.C.; Gottlieb, L.M. Food Insecurity Interventions in Health Care Settings: A Review of the Evidence. Social
Interventions Research and Evaluation Network. Available online: https://sirenetwork.ucsf.edu/tools-resources/resources/
food-insecurity-interventions-health-care-settings-review-evidence (accessed on 2 July 2022).

30. De Marchis, E.H.; Torres, J.M.; Benesch, T.; Fichtenberg, C.; Allen, I.E.; Whitaker, E.M.; Gottlieb, L.M. Interventions addressing
food insecurity in health care settings: A systematic review. Ann. Fam. Med. 2019, 17, 436–447. [CrossRef]

31. Berkowitz, S.; Basu, S.; Gunderson, C.; Seligman, H. State-level and county-level estimates of health care costs associated with
food insecurity. Prev. Chronic Dis. 2019, 16, 180549. [CrossRef]

32. Papadaki, A.; Ali, B.; Cameron, A.; Armstrong, M.E.G.; Isaacs, P.; Thomas, K.S.; Gadbois, E.A.; Willis, P. ‘It’s not just about the
dinner; it’s about everything else that we do’: A qualitative study exploring how Meals on Wheels meet the needs of self-isolating
adults during COVID-19. Health Soc. Care Community 2021, 30, e2012–e2021. [CrossRef]

33. Goddu, A.P.; Roberson, T.S.; Raffel, K.E.; Chin, M.H.; Peek, M.E. Food Rx: A community-university partnership to prescribe
healthy eating on the South Side of Chicago. J. Prev. Interv. Community 2015, 43, 148–162. [CrossRef] [PubMed]

34. Jablonski, B.B.R.; Casnovsky, J.; Clark, J.K.; Cleary, R.; Feingold, B.; Freedman, D.; Gray, S.; Romeiko, X.; Olabisi, L.S.; Torres, M.;
et al. Emergency food provision for children and families during the COVID-19 Pandemic: Examples from five U.S. cities. Appl.
Econ. Perspect. Policy 2021, 43, 169–184. [CrossRef] [PubMed]

35. Thomas, K.S.; Akobundu, U.; Dosa, D. More Than A Meal? A Randomized Control Trial Comparing the Effects of Home-Delivered
Meals Programs on Participants’ Feelings of Loneliness. J. Gerontol. B Psychol. Sci. Soc. Sci. 2016, 71, 1049–1058. [CrossRef]
[PubMed]

36. Mesbah, S.F.; Sulaiman, N.; Shariff, Z.M.; Ibrahim, Z. Does food insecurity contribute towards depression? A cross-sectional
study among the urban elderly in Malaysia. Int. J. Environ. Res. Public Health 2020, 17, 3118. [CrossRef] [PubMed]

37. Harvard Law School. Harvard Law School Food Is Medicine: Peer Reviewed Research in the USA. Available online:
https://www.chlpi.org/wp-content/uploads/2013/12/Food-is-Medicine_Peer-Reviewed-Research-in-the-U.S.1.pdf?fbclid=
IwAR3HfO5ZZRlLr7ortrUn9_OUOXrTJc5MGAakdlQmB0dcTzb_k8jachSLTuo (accessed on 2 June 2022).

http://doi.org/10.1177/08901171211056584
http://doi.org/10.1186/1748-5908-9-60
http://www.ncbi.nlm.nih.gov/pubmed/24886520
http://doi.org/10.1080/02640414.2019.1620989
http://doi.org/10.1186/1748-5908-7-37
http://doi.org/10.14485/HBPR.9.1.5
http://doi.org/10.1017/cts.2020.549
https://map.feedingamerica.org/county/2017/overall/north-carolina
https://map.feedingamerica.org/county/2017/overall/north-carolina
http://doi.org/10.1111/jgs.16998
http://www.ncbi.nlm.nih.gov/pubmed/33341094
http://doi.org/10.1371/journal.pone.0232076
http://www.ncbi.nlm.nih.gov/pubmed/32369511
http://doi.org/10.1007/s10995-013-1281-2
http://www.ncbi.nlm.nih.gov/pubmed/23771236
http://doi.org/10.1001/jamainternmed.2016.7691
http://www.ncbi.nlm.nih.gov/pubmed/27942709
http://doi.org/10.1377/hlthaff.2017.0999
http://doi.org/10.1007/s11606-018-4716-z
https://sirenetwork.ucsf.edu/tools-resources/resources/food-insecurity-interventions-health-care-settings-review-evidence
https://sirenetwork.ucsf.edu/tools-resources/resources/food-insecurity-interventions-health-care-settings-review-evidence
http://doi.org/10.1370/afm.2412
http://doi.org/10.5888/pcd16.180549
http://doi.org/10.1111/hsc.13634
http://doi.org/10.1080/10852352.2014.973251
http://www.ncbi.nlm.nih.gov/pubmed/25898221
http://doi.org/10.1002/aepp.13096
http://www.ncbi.nlm.nih.gov/pubmed/33173572
http://doi.org/10.1093/geronb/gbv111
http://www.ncbi.nlm.nih.gov/pubmed/26613620
http://doi.org/10.3390/ijerph17093118
http://www.ncbi.nlm.nih.gov/pubmed/32365772
https://www.chlpi.org/wp-content/uploads/2013/12/Food-is-Medicine_Peer-Reviewed-Research-in-the-U.S.1.pdf?fbclid=IwAR3HfO5ZZRlLr7ortrUn9_OUOXrTJc5MGAakdlQmB0dcTzb_k8jachSLTuo
https://www.chlpi.org/wp-content/uploads/2013/12/Food-is-Medicine_Peer-Reviewed-Research-in-the-U.S.1.pdf?fbclid=IwAR3HfO5ZZRlLr7ortrUn9_OUOXrTJc5MGAakdlQmB0dcTzb_k8jachSLTuo


Int. J. Environ. Res. Public Health 2022, 19, 10725 14 of 14

38. Cavaliere, B.; Martin, K.; Smith, M.; Hake, M. Key Drivers to Improve Food Security and Health Outcomes: An Evidence Review
of Food Bank-Health Care Partnerships and Related Interventions. Available online: https://hungerandhealth.feedingamerica.
org/resource/food-bank-health-care-partnerships-evidence-review/ (accessed on 2 June 2022).

39. Harvard Law School and Rockefeller Foundation. Produce Prescriptions: A U.S. Policy Plan. Available online: https://www.
chlpi.org/wp-content/uploads/2013/12/Produce-RX-US-Policy-Scan-FINAL.pdf%20 (accessed on 2 June 2022).

40. Blue Cross and Blue Shield Foundation. Food Is Medicine in North Carolina: Healthy Food Prescriptions Now, and in the Future.
Blue Cross and Blue Shield of NC Foundation. Available online: https://www.bcbsncfoundation.org/news-insights/food-is-
medicine (accessed on 2 June 2022).

41. North Carolina Department of Health and Human Services. Healthy Opportunities Pilot. Available online: https://www.ncdhhs.
gov/about/department-initiatives/healthy-opportunities/healthy-opportunities-pilots (accessed on 27 May 2022).

https://hungerandhealth.feedingamerica.org/resource/food-bank-health-care-partnerships-evidence-review/
https://hungerandhealth.feedingamerica.org/resource/food-bank-health-care-partnerships-evidence-review/
https://www.chlpi.org/wp-content/uploads/2013/12/Produce-RX-US-Policy-Scan-FINAL.pdf%20
https://www.chlpi.org/wp-content/uploads/2013/12/Produce-RX-US-Policy-Scan-FINAL.pdf%20
https://www.bcbsncfoundation.org/news-insights/food-is-medicine
https://www.bcbsncfoundation.org/news-insights/food-is-medicine
https://www.ncdhhs.gov/about/department-initiatives/healthy-opportunities/healthy-opportunities-pilots
https://www.ncdhhs.gov/about/department-initiatives/healthy-opportunities/healthy-opportunities-pilots

	Introduction 
	Theoretical Justification 
	Materials and Methods 
	Design 
	Study Setting and Population 
	Program Description 
	Data Collection 
	Interviews 
	Surveys 

	Analysis 

	Results 
	Participant Characteristics 
	Key Themes Identified 
	Participants Were Motivated to Eat or Prepare Healthy Foods 
	FFRx Positively Impacted Aspects of Participants’ Well-Being 
	FFRx Promoted Healthy Dietary Habits 
	FFRx Improved Mental Health and Feelings of Isolation 
	FFRx Enhanced Financial Well-Being 
	FFRx Alleviated Logistical Barriers to Accessing Food and Cooking 
	Participants Provided Feedback and Suggestions for FFRx Program Improvements 


	Discussion 
	Strengths and Limitations 
	Implications for Health Policy 

	Conclusions 
	References

