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Abstract

prescription pilot program.

participating households.

Background: Food insecurity is associated with poor nutritional health outcomes. Prescribing fresh fruits and
vegetables in healthcare settings may be an opportunity to link patients with community supports to promote
healthy diets and improve food security. This mixed methods study evaluated the impacts of a fresh food

Methods: The study took place at two Community Health Centre locations in Guelph, Ontario, Canada. Sixty food
insecure patients with 21 cardio-metabolic condition or micronutrient deficiency participated in the intervention.
Participants were prescribed 12 weekly vouchers to Community Food Markets. We conducted a one-group pre-post
mixed-methods evaluation to assess changes in fruit and vegetable intake, self-reported health, food security, and
perceived food environments. Surveys were conducted at baseline and follow-up and semi-structured interviews
with participants were conducted following the intervention.

Results: Food security and fruit and vegetable consumption improved following the intervention. Food security
scores increased by 1.6 points, on average (p < 0.001). Consumption of fruits and ‘other’ vegetables (cucumber,
celery, cabbage, cauliflower, squashes, and vegetable juice) increased from baseline to follow-up (p < 0.05). No
changes in self-reported physical or mental health were observed. Qualitative data suggested that the intervention
benefited the availability, accessibility, affordability, acceptability, and accommodation of healthy foods for

Conclusions: Fresh food prescription programs may be a useful model for healthcare providers to improve
patients’ food environments, healthy food consumption, and food security.

Keywords: Fresh food prescription, Food security, Community market, Fruits and vegetables

Background

Food insecurity, defined as a lack of physical and eco-
nomic access to sufficient, safe, and nutritious food to
meet dietary needs and food preferences [1], is a serious
concern in Canadian urban centres. Data from the 2017-
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2018 Canadian Community Health Survey indicate that
approximately 13.9% of households in the city of Guelph
(southwestern Ontario, Canada) are food insecure, which
is slightly higher than the provincial (13.3%) and national
(12.7%) averages [2]. In addition to compromising dietary
adequacy, food insecurity is associated with poorer phys-
ical, mental, and social health [3, 4]. In particular, food
insecure individuals are more likely to suffer from
nutrition-related chronic diseases, including hypertension,
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coronary heart disease, stroke, and diabetes [5-7]. Food
insecurity is also burdensome to the healthcare system.
Compared to food secure households, annual healthcare
costs for marginally, moderately, and severely food inse-
cure households are higher by 23, 49, and 121%, respect-
ively [8]. A primary driver of food insecurity in Guelph
region is financial insecurity and poor accessibility of af-
fordable nutritious foods; indeed, a report published in
2018 found that the cost of a nutritious food basket rose
27% between 2009 and 2018, contributing to rising food
insecurity [9]. Furthermore, the ongoing COVID-19 pub-
lic health crisis has exacerbated food insecurity in many
Canadian households [10].

Social prescribing programs, in which healthcare pro-
viders prescribe (and link patients with) sources of sup-
port within their community in lieu of (or in addition
to) pharmaceutical prescriptions, are increasing in popu-
larity in the United Kingdom [11, 12] and the United
States [13, 14]. Within this field of research, an area for
exploration and innovation is food prescription pro-
grams. Food prescription programs generally target food
insecure patients with diet-related chronic diseases. Such
programs often include the provision of vouchers re-
deemable for healthy foods, access to a nutritionist, and/
or access to cooking and nutrition education classes
[15-17]. Food prescription programs are intended to im-
prove participants’ food environments by altering one or
more of the dimensions of healthy food access: availabil-
ity (perceived adequacy of supply of healthy foods); ac-
cessibility (location and ease of access to healthy foods);
affordability (relative cost of healthy foods); acceptability
(alignment with food preferences, dietary restrictions,
and cultural food practices); and accommodation (meet-
ing the needs of those accessing food) [18]. Overall,
there is a need for comprehensive studies to determine
the potential of food prescription programs to alleviate
food insecurity and improve health while reducing long-
term burdens on healthcare systems and reliance on
medical interventions.

In 2018, the Guelph Community Health Centre (CHC)
(comprised of two physical locations, Downtown and
Shelldale, both located in the municipality of Guelph) in-
troduced several initiatives to better link patients with
community services [19]. The SEED (capitalized for styl-
istic purposes; not an acronym), a working project of the
Guelph CHC dedicated to addressing food insecurity,
leveraged this opportunity to establish a fresh food pre-
scription pilot research project (hereafter FFRx). This re-
search project was grounded in an academic-community
collaboration and employed a mixed-methods frame-
work to address two objectives: 1) to assess the impacts
of the FFRx program on food security, fruit and vege-
table consumption, and self-reported health outcomes;
and 2) to examine the impacts of the program on
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participants’ perceived food environments, including
availability, accessibility, affordability, acceptability, and
accommodation, through semi-structured interviews.

Methods

Recruitment

Healthcare practitioners (including nurse practitioners, physi-
cians, dietitians, outreach workers, and social workers) from
both the Downtown Guelph and Shelldale CHC locations
identified and referred potential participants. Eligible partici-
pants included patients who were food insecure and living
with a diagnosed cardio-metabolic condition and/or a micro-
nutrient deficiency. Once referred, a representative from the
SEED contacted potential participants to offer them a place
in the FFRx program. All participants underwent an in-
formed consent process. Recruitment at the Downtown
Guelph CHC started late September 2019 and proceeded
until December 2019, while recruitment at Shelldale CHC
started FFRx in January 2020 and continued for 1 month,
ending in February 2020 (Fig. 1). The study protocol was ap-
proved by the Research Ethics Board at the University of
Guelph (REB #19-06-040).

The FFRx intervention

The fresh food prescription consisted of food vouchers
and an information package. Each participant was pro-
vided 12 vouchers to the SEED’s Community Food Mar-
kets (hereafter referred to as ‘markets’), valued at ten
dollars per person in their household each week up to a
maximum of fifty dollars per household per week. The
vouchers were redeemable at any of the SEED’s five
markets around Guelph, each running one day per week
for four hours, including markets at both participating
CHCs. The market at the Downtown Guelph CHC was
closed for two subsequent weeks during December 2019
since market days fell on statutory holidays. The markets
only sold fresh fruits and vegetables, including a variety
of seasonal local produce and imported foods.

The vouchers were designed to appear similar to the
gift cards already available at the markets to ensure dis-
creetness and minimize stigmatization of participants.
Vouchers had an activation date after which they could
be redeemed but had no expiry date. If participants did
not spend the full voucher amount, market staff re-
corded any unspent amount and participants could re-
deem it in subsequent weeks. Participants could pay any
outstanding balance with cash or a card if they exceeded
the voucher limit. Prices of goods at the market operated
on a sliding scale, with the maximum price reflecting ap-
proximate grocery store prices and the minimum price
30-50% cheaper. All FFRx participants paid the mini-
mum price on goods by default.

Participants also received a package containing infor-
mation on the objectives and structure of FFRx, market
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times and locations, and contact information for the
SEED and the study investigators. Information packages
also included details on other programs offered by the
CHC - for example, the Tasty Tables program (a drop-
in healthy cooking class) and the Mindfulness Group (a
weekly class on stress, self-care, and group meditation).
Participants received ten-dollar coffee shop gift cards as
honoraria for both the baseline survey and the follow-up
survey and interview.

Data collection

We conducted a one-group pre-post mixed-methods
evaluation of the FFRx intervention. Following informed
consent, researchers arranged to meet participants at one
of the participating CHC locations for a baseline survey.
The survey collected information on demographic details,
barriers to cooking, food security, self-reported health out-
comes, weekly fruit and vegetable consumption, and in-
volvement in activities and programs in the CHC and
wider community. At the end of the 12-week study period,
participants were invited to return to repeat the survey
and undergo a semi-structured interview to discuss their
experiences with FFRx.

The baseline and follow-up survey contained a number
of validated questionnaire tools that assessed fruit and
vegetable consumption, barriers to cooking, self-
reported health, and social capital. Tools included the
General Health module of the Canadian Community
Health Survey (CCHS) [20] and Harvard Medical
School’s Growing Up Today Study questionnaire [21] for
self-reported health measures. These survey modules in-
cluded a checklist of diagnosed health outcomes and
five-point Likert scales to record self-reported physical,
mental and emotional, and social health status. The
CCHS Fruit and Vegetable Consumption module and
the Project Eating and Activity over Time (EAT) survey
[22] were used for fruit and vegetable consumption and
barriers to cooking, respectively. Self-reported consump-
tion of fruits and vegetables was standardized as weekly
frequency. The food security assessment tool was based

on the CCHS Food Security Module, a 10-item adult
scale and 8-item child scale, and results were interpreted
using the University of Toronto’s PROOF guidelines
[23]. Food security scores were determined as a count of
affirmative responses, including “Often true”, “Some-
times true”, or “Yes” to questions such as, “You and
other household members worried that food would run
out before you were financially able to buy more. Was
that often true, sometimes true, or never true in the past
four months?” Food security scores were summed, with
a higher score representing a higher degree of food inse-
curity. Reported household food security status was cate-
gorized based on whichever score (adult or child) was
higher. The module was adapted to reflect the previous
4 months instead of previous year, to capture differences
in food security status due to the intervention.

Follow-up semi-structured interviews collected infor-
mation on overall impressions, voucher usage, perceived
benefits and challenges of the program, recommenda-
tions for future iterations of the program, and impacts of
FFRx on participants’ food environments. Particular em-
phasis was placed on exploring the impacts of FFRx on
food availability, accessibility, affordability, and accept-
ability and accommodation. For those participants whose
enrollment in FFRx was interrupted by COVID-19 clo-
sures (described below), interview questions explored
the impacts of these closures on self-perceived food se-
curity and health. Based on self-reported voucher usage,
we identified a subgroup of frequent users, which com-
prised those participants who redeemed 50% or more of
their vouchers.

Disruption to program due to COVID-19

In mid-March 2020, while the FFRx program was on-
going with Shelldale CHC participants, all markets oper-
ated by the SEED were closed due to COVID-19 and
subsequent public health restrictions (Fig. 1). As a result,
the FFRx program was temporarily disrupted. Following
2 weeks of closures, the SEED shifted to home delivery
of fresh produce for FFRx participants. Staff at the SEED
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selected and delivered food items equivalent to the dol-
lar value of participants’ vouchers every week for the
remaining weeks of the program. Following this, partici-
pants were invited to take part in the SEED’s Emergency
Food Home Delivery program, but their participation in
the FFRx research project was concluded. Follow-up
with Shelldale participants was conducted over the
phone within 6 weeks of participants receiving their final
delivery, with the majority within 1 to 3 weeks.

Data analysis

Descriptive statistics were used to evaluate characteris-
tics of study participants. Pairwise t-tests were used to
compare survey data between CHC locations and from
baseline and follow-up. All quantitative data analyses
were performed in RStudio version 3.6.2. Interview data
were analyzed using an inductive-deductive thematic
analysis as outlined by Braun and Clark [24]. Qualitative
codebooks were created in NVivo 12 Plus (QSR Inter-
national). Deductive themes (established a priori) were
developed by C.H. and M. L. according to the food en-
vironment framework introduced by Caspi et al. (2018)
and included the impacts of FFRx on five primary di-
mensions of the food environment: availability, accessi-
bility, affordability, acceptability, and accommodation.
Food environment frameworks have been effectively
employed to evaluate food and nutrition intervention
programs with low-income populations in various set-
tings, and are particularly suited to identify and explore
how interventions modulate intersecting determinants of
dietary behaviour [25-27]. Additional inductive themes
were developed, refined, and confirmed throughout the
analysis process. Coding was conducted by C.H. and
M.L. working independently, who met to resolve any
discrepancies. Codes were grouped into themes and re-
fined, and these themes are presented with quota-
tions (and numerical participant identifiers) to
substantiate claims.

Results

A total of 60 individuals agreed to participate, including
24 participants from the Downtown Guelph CHC and
36 from the Shelldale CHC. The average age of partici-
pants at baseline was 47.2years old (SD +12.5 years),
with a range of 21 to 74 years. The average number of
individuals in each household was 2.9 (SD +1.99; range
1-9), while the average number of children per house-
hold was 1.1 (SD +1.42; range 0-6). A total of 176
household members were captured in the program, al-
though all surveys and interviews were conducted with
the primary participant from each household. Survey re-
sults are presented in Table 1. Translators were hired by
the Shelldale CHC to interpret for participants who
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spoke non-English languages, including Nepali, Farsi,
Dari, Cantonese, Tigrinya, Uzbek, and Vietnamese.

After completing FFRx, 36 out of the 60 participants
responded for follow-up surveys and 37 completed a
follow-up semi-structured interview. Thirty-four of the
interviews were audio recorded, and notes were taken
for the other three participants according to participant
preference. One participant conducted the semi-
structured interview but not the follow-up survey. The
survey therefore had a follow-up rate of 83.3% (20/24)
with participants from the Downtown Guelph CHC and
44.4% (16/36) with participants from the Shelldale CHC
(overall follow-up rate 60%). The overall follow-up rate
for interviews was 61.7% (37/60). Retained participants
were not notably different from participants lost to
follow-up in regard to any outcomes evaluated by base-
line surveys (e.g., food security, self-reported health, and
fruit and vegetable consumption), alleviating concerns of
bias due to loss to follow-up.

Overall, FFRx was viewed positively by participants.
During interviews, when asked for comments on their
experience in the program, one participant responded,
“The program’s fantastic [...] I know it’s only for a short
amount of time, but it’s definitely appreciated, I guaran-
tee it. I don’t think one person that walks through that
door to get vegetables would say they don’t appreciate
it” (601). Another participant stated, “My experiences
were [ ....] largely fantastic. Given all of my disabilities,
everybody was really accommodating and really helpful.
And it gave me choices and options that I don’t nor-
mally have, and I really appreciated that” (606). Many
expressed an interest in the continuation of the program,
with one participant stating, “It’s very good. And if that
could continue forever, it would be lovely” (1301).

Impacts of FFRx on food security

During the initial survey, most participants were moder-
ately (55%) or severely (32%) food insecure. The initial
average adult food security score and the average change
in score were not significantly different between the
Downtown Guelph and Shelldale CHC locations (p =
0.21 and p=0.14, respectively). For those participants
who completed the follow-up survey, we compared
mean food security scores at baseline and follow-up
(Table 2). For households with a baseline status of mar-
ginal, moderate, and severe food insecurity, average re-
ductions of 50, 32, and 47% in adult food security scores
were recorded, respectively.

At follow-up, 26 respondents improved their adult
food security scores (74%), six households had poorer
scores (17%), and three (8.6%) had no change compared
to baseline scores. The positive impact of FFRx on
household food security was confirmed by participants
in the semi-structured interviews. As stated by one
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Table 1 Descriptive statistics from the baseline and follow-up surveys of a 12-week fresh food prescription program in Guelph,
Ontario, Canada in 2019-2020

Characteristic % (n) or mean (95% confidence interval), % (n) or mean (95% p-value® for significance test between
baseline survey confidence interval), baseline and follow-up surveys,
follow-up survey if applicable

Total Participants 60 36 N/A
Referring CHC

Downtown Guelph CHC 40% (24) 57% (21) N/A

Shelldale CHC 60% (36) 43% (16) N/A
Age Group (years)

20to 34 17% (10) 22% (8) N/A

35to 49 32% (19) 30% (11) N/A

50 to 64 38% (23) 36% (13) N/A

65+ 10% (6) 11% (4) N/A

Prefer not to answer 3% (2) 0 N/A
Gender®

Female 77% (46) 71% (25) N/A

Male 22% (13) 29% (10) N/A

Prefer not to identify 2% (1) 3% (1) N/A
Household Size

One 27% (16) 26% (9) N/A

Two 32% (19) 43% (15) N/A

Three 8% (5) 3% (1) N/A

Four 12% (7) 14% (5) N/A

Five or more 22% (13) 17% (6) N/A

Number of Children in Household

Zero 53% (32) 58% (21) N/A
One 13% (8) 11% (4) N/A
Two 13% (8) 11% (4) N/A
Three 15% (9) 8% (3) N/A
Four or more 5% (3) 11% (4) N/A

Employment Status

Full-time employed 7% (4) 3% (1) N/A
Part-time employed 15% (9) 8% (3) N/A
Unable to work because of 38% (23) 39% (14) N/A
sickness or disability

Unemployed 13% (8) 31% (11) N/A
Retired 15% (9) 8% (3) N/A
Volunteering 5% (3) 6% (2) N/A
Looking after family 2% (1) 3% (1) N/A
Student 3% (2) 3% (1) N/A
Prefer not to answer 2% (1) 0 N/A

Receiving Ontario Disability Support Program

Yes 52% (31) 64% (23) N/A
No 48% (29) 36% (13) N/A

Estimated Household Annual Income
$0 - $9999 15% (9) N/A N/A
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Table 1 Descriptive statistics from the baseline and follow-up surveys of a 12-week fresh food prescription program in Guelph,
Ontario, Canada in 2019-2020 (Continued)

Characteristic % (n) or mean (95% confidence interval), % (n) or mean (95% p-value® for significance test between

baseline survey confidence interval), baseline and follow-up surveys,
follow-up survey if applicable
$10,000 - $19,999 40% (24) N/A N/A
$20,000 - $29,000 15% (9) N/A N/A
$30,000 - $39,000 5% (3) N/A N/A
$40,000 - $49,000 3% (2) N/A N/A
$50,000+ 3% (2) N/A N/A
Do not know / prefer not to 18% (11) N/A N/A
answer

Food Security Scores

Mean adult food security score 4.1 (3.3-4.9) 25 (16-33) <0.001
Mean child food security score 1.9 (0.9-2.9) 0.93 (0.1-0.9) 0.01
Food Security Status
Food secure 3% (2) 25% (9) N/A
Marginally food insecure 10% (6) 19% (7) N/A
Moderately food insecure 55% (33) 36% (13) N/A
Severely food insecure 32% (19) 17% (6) N/A
Prefer not to answer 0 3% (1) N/A

Health outcomes

Depression 63% (38) 58% (21) N/A
Anxiety 57% (34) 50% (18) N/A
Arthritis 47% (28) 36% (13) N/A
Iron deficiency anemia 37% (22) 33% (12) N/A
Hypertension 35% (21) 33% (12) N/A
Vit D deficiency 31% (19) 22% (8) N/A
Vit B12 deficiency 28% (17) 19% (7) N/A
Migraines 28% (17) 42% (15) N/A
High cholesterol, triglycerides, or 25% (15) 22% (7) N/A
lipids
Diabetes 25% (15) 25% (9) N/A

Type 1 2% (1) 3% (1)

Type 2 13% (8) 6% (2)

Unsure of Type 10% (6) 17% (6)
Asthma 22% (13) 25% (9) N/A
Stress fracture 20% (12) 8% (3) N/A
Hypothyroidism 18% (11) 6% (2) N/A
Concussions or head injuries 17% (10) 25% (9) N/A

Self-reported physical health

Mean physical health score 23 (1.8-2.8) 28 (24-3.2) 013
Poor 27% (16) 36% (13) N/A
Unsatisfactory 15% (9) 17% (6) N/A
Fair 28% (17) 25% (9) N/A
Good 27% (16) 19% (7) N/A
Excellent 3% (2) 0 N/A

Prefer not to answer 0 2% (1) N/A
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Table 1 Descriptive statistics from the baseline and follow-up surveys of a 12-week fresh food prescription program in Guelph,

Ontario, Canada in 2019-2020 (Continued)

Characteristic
baseline survey

% (n) or mean (95% confidence interval), % (n) or mean (95% p-value® for significance test between

confidence interval), baseline and follow-up surveys,

follow-up survey if applicable
Self-reported mental health
Mean mental health score 24 (19-2.8) 23(1.8-27) 0.67
Poor 22% (13) 25% (9) N/A
Unsatisfactory 15% (9) 19% (7) N/A
Fair 30% (18) 22% (8) N/A
Good 23% (14) 22% (8) N/A
Excellent 7% (4) 11% (4) N/A
Prefer not to answer 3% (2) 0 N/A
Self-reported social relationships
Mean social relationships score 1.7 (1.2-2.2) 19 (1.5-24) 041
Poor 17% (10) 14% (5) N/A
Unsatisfactory 8% (5) 8% (3) N/A
Fair 17% (10) 31% (11) N/A
Good 42% (25) 39% (14) N/A
Excellent 17% (10) 6% (2) N/A
Prefer not to answer 0 3% (1) N/A
Mean Weekly Frequency of Consumption of Fruits and Vegetables®
Juice 24 (0.98-3.9) 28 (1.2-44) 0.68
Fruit 4.7 (23-7.0) 8.5 (5.6-11.5) 0.05
Dark green vegetables 55 (3.1-7.9) 52 (3.7-6.8) 0.82
Orange vegetables 3.1 (0.74-5.5) 42 (29-5.6) 046
Potatoes 32 (1.2-5.2) 2.7 (1.9-36) 0.55
Other vegetables 3.5 (2.2-4.7) 52 (3.6-6.9) 0.02

2p-values reflect pairwise t-test for differences in means between baseline and follow up

PResponses to gender were open ended (not selected from a checklist)

“Dark green vegetables include broccoli, green beans, peas, green peppers, and dark leafy greens like romaine lettuce and spinach. Orange vegetables include
carrots, orange bell peppers, sweet potatoes, pumpkin, and squash. Other vegetables include cucumber, celery, corn, cabbage, and vegetable juice

participant, “... [FFRx] definitely helped me plan some of
my meals and just have nutritious meals through the
week, so I found it very good” (301). The six participants
for whom household food security worsened during the
study claimed in interviews that market closures (due to
holidays or the COVID-19 pandemic) and issues with
the home delivery program reduced the program acces-
sibility, as discussed in further detail below.

Impacts of FFRx on self-reported health and fruit and
vegetable consumption

No significant changes in self-reported physical or men-
tal health were seen from baseline to follow-up (Table
1), even when examining only those participants who
were categorized as frequent users (those who used
>50% of their vouchers). However, a few participants
expressed the perceived beneficial physical health im-
pacts of FFRx in the interviews, and particularly the

perceived usefulness of the intervention for improving
control of cardiometabolic health. As expressed by one
participant “... [participating in FFRx] meant that for
those past several months, I didn’t have a diet based on
carbohydrates, I could eat a diet that could have a lot
more fruits and vegetables and proteins, which is so
good for me when I'm [ ...] trying to get some diabetes
under control” (301).

Downtown Guelph CHC participants and frequent
users reported a marginal improvement in social health
over the duration of FFRx (+ 0.5 points; p = 0.08 among
both sub-groups). This improvement may be due to the
social environment of food markets, which provided an
opportunity for participants to connect with other cus-
tomers and staff. As expressed by one participant, “Be-
cause I have limited use of my hands, [market staff] help
me with getting the vegetables that I choose and making
sure that I was able to take my time, and chat with them
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Table 2 Food security scores for participants at baseline and follow-up of a 12-week fresh food prescription program in Guelph,

Ontario, Canada in 2019-2020

Characteristic Baseline mean (95% Cl) or n (%) Follow-up mean (95% Cl) or n (%) p-value®
Food security score (all participants)b'c

Adult score (n=35) 4.1 (3.3-49) 25(1.6-33) < 0.001

Child score (n=14) 19 (092-29) 093 (0.23-1.6) 0.01
Food security score (Downtown Guelph CHC participants)

Adult score (n=19) 4.5 (34-5.6) 25(1.2-37) < 0.001

Child score (n=28) 24 (0.85-4.0) 1.3 (0.21-2.0) 0.05
Food security score (Shelldale CHC participants)

Adult score (n=16) 3.5 (2.3-4.7) 25 (1.2-3.8) 0.14

Child score (n=6) 1.2 (-0.060-2.4) 050 (-1.1-2.3) 0.10
Food security score (frequent users?)

Adult score (n=15) 4.1 (2.7-5.5) 1.7 (04-3.0) < 0.001

Child score (n=8) 2.1 (0.1-4.0) 1.0 (0.1-1.9) 0.20
Food security category (n = 35)

Food secure 0 (0%) 9 (25.7%)

Marginally food insecure 4 (11.4%) 7 (20.0%)

Moderately food insecure 20 (57.1%) 13 (37.1%)

Severely food insecure 11 (31.4%) 6 (17.1%)
Food security score by category at baseline

Marginally food insecure at baseline (n =4) 1(1-1) 05 (-042-14) 0.18

Moderately food insecure at baseline (n = 20) 33 (2.7-3.8) 22 (1.0-34) 0.07

Severely food insecure at baseline (n=11) 7.0 (6.5-7.5) 37 (23-52) <0.001

p-values reflect pairwise t-test for differences in means between baseline and follow up
bOnIy includes those participants who responded to follow-up surveys; one participant from Downtown CHC preferred not to answer these questions

“Note that a lower food security score indicates a higher level of food security
9Includes only those participants that reported using >50%of their vouchers

about you know, what I was choosing, and what was go-
ing on, and how to use them. It was in general just a
really good social thing for me, in addition to bumping
up my nutrition” (1206). Shelldale CHC participants did
not experience the same benefits to social health and re-
ported an average decline in their social health (-1.1
points; p = 0.01). However, this may be attributed to the
exceptional impacts of the COVID-19 pandemic, which
was a considerable disruption to markets and individ-
uals’ personal lives during the intervention with Shell-
dale CHC participants. Market closures and the shift to
home food delivery limited the social dimensions of
FFRx. As described by one participant, “I [ ...] prefer
shopping at the market rather than home delivery. Be-
cause that way, you get out of the house, talk to people
.0 (1207).

Overall, self-reported frequency of fruit and ‘other’
vegetable (e.g., cucumber, celery, corn, cabbage, and
vegetable juice) consumption was higher at follow-up
than baseline (Table 3). Notably, frequent users reported
a mean increase in frequency of fruit and total vegetable
consumption of about once more per day. This may be

due to the low mean frequency of consumption among
these participants at baseline, suggesting that those indi-
viduals who consumed fewer fruits and vegetables prior
to enrollment in the program were more likely to use
the vouchers. Findings also indicated that those partici-
pants who used the program more frequently experi-
enced significant improvements in their total fruit and
vegetable consumption (Fig. 2).

Impacts of FFRx on dimensions of the food environment
We assessed survey data and interview transcripts using
an inductive-deductive open coding approach to deter-
mine the impacts of FFRx on participants’ perceived
food environments across the five dimensions: availabil-
ity, affordability, accessibility, accommodation, and
acceptability.

Fruit and vegetable availability, consumption, and dietary
diversity

While consumption of fruits and vegetables did not in-
crease universally across locations and subgroups, quali-
tative data confirmed that participants experienced
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Table 3 Mean weekly consumption frequency of fruits and vegetables at baseline and follow-up during a 12-week fresh food

prescription program in Guelph, Ontario, Canada in 2019-2020

Food category All participants

Downtown Guelph CHC participants

Frequent users’ Shelldale CHC participants (n=

(n=36) (n=20) (n=15) 16)

Baseline Follow-up Baseline Follow-up Baseline Follow-up Baseline Follow-up
Juice 240 2.80 2.81 353 269 2.96 1.89 1.88
Fruit 4.69 8.53* 5.15 942 397 9.18** 4.14 743
Dark green vegetables® 548 525 494 4.66 447 503 6.16 597
Orange vegetables® 312 4.25 3.10 464 215 3.74%% 3.15 370
Potatoes 322 274 349 267 245 263 288 283
Other vegetables® 347 5.23% 1.72 3.35% 3.90 5.83% 557 7.74
Total fruit 6.96 11.33% 7.70 12.94* 6.53 12.14%* 6.03 9.31
Total vegetables® 11.78 14.34 9.59 12.65 547 11.74%* 14.52 1647

TIncludes only those participants that reported using >50% of their vouchers; excludes participants from Shelldale CHC due to COVID-19 interruption and shift to

food box delivery service
*p-values <0.10 in pairwise t-test between baseline and follow-up
**p-values <0.05 in pairwise t-test between baseline and follow-up

?Dark green vegetables include broccoli, green beans, peas, green peppers, and dark leafy greens like romaine lettuce and spinach
POrange vegetables include carrots, orange bell peppers, sweet potatoes, pumpkin, and squash

“Other vegetables include cucumber, celery, corn, cabbage, and vegetable juice
%Total fruit is the sum of fruit and juice

®Total vegetables is the sum of dark green vegetables, orange vegetables, and other vegetables

increased availability and consumption of fresh, high-
quality fruits and vegetables due to FFRx. As stated by
one participant, “I was eating more fruits and veggies
than I have in years” (1304). Another participant claimed
that the program allowed them to access fresh food
more consistently, stating: “We're getting access to vege-
tables [ ...] most of the month, whereas before we really
only get access for the first week of the month, because
[of] my [Ontario Disability Support Program schedule] [
...], and can only buy so much that doesn’t last” (501).

Further, several participants mentioned that the program
increased dietary diversity by exposing them to novel
fresh foods, with potential health benefits. For example,
one participant stated, “It's made me want to experiment
and try out new things. And it’s also given me access to
things I didn’t normally look for or know about. Like
using turmeric and ginger for my inflammation” (1002).
Participation in FFRx had impacts on food availability
beyond the program participants. Several participants
noted they shared food purchased at the markets with

11.00

Number of Times per Week Eaten

Dark Green
Vegetables

Juice Fruit

Mean Change in Weekly Consumption Frequency of Fruits and Vegetables (+Standard Error)

Orange Vegetables

*

Potatoes Other Vegetables Total Fruit Total vegetables

M All Guelph CHC (n=20)

B Guelph CHC 50% Usage (n=15)

Bshelldale CHC  @Total |

Fig. 2 Mean weekly change in frequency of consumption of fruit and vegetables (+ standard error) during a 12-week fresh food prescription
program at two locations in Guelph, Ontario, Canada in 2019-2020. Total fruit is a sum of juice and fruit consumption frequencies and total

vegetables a sum of dark green vegetables, orange vegetables, potatoes, and other vegetables consumption frequencies. *p-value <0.05 for
comparison of fruit and vegetable consumption at baseline and follow-up
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people in their family and/or neighbourhoods. As de-
scribed by one participant, “So, I share around with
everybody who might need it, and where I live, every-
body needs it. So, yeah, I try to be nice. ‘Cause it was
nice to get it, you know what I mean?... pass it on” (903).
Another participant donated food to other services at
the CHC, explaining, “A lot of times I will buy extra
[fruit] and donate it ... over there [fo other CHC facil-
ities] so, that’s helped, you know, I like to be able to help
them as well, since someone’s helping me” (802). When
the FFRx adopted home delivery due to the COVID-19
pandemic, participants often shared food with family
and neighbours when they received too much of certain
foods, or foods that they did not like or could not eat.

Affordability of healthy foods

Many participants found that the vouchers and market
structure increased the affordability of food. As stated by
one participant, “I don’t have enough budget to buy veg-
etables and fruit, and in this program, I have enough
vegetables and fruit for the food for my family every
week” (1105). Participants receiving support from the
Ontario Disability Support Program (ODSP) and other
monthly income support programs (e.g., Employment
Insurance) reported that the vouchers supported them
to afford fresh fruits and vegetables throughout the en-
tire month, when normally they are only able to afford
healthy foods immediately following income support
payments. The sliding price scale at the markets also ele-
vated the purchasing power of the vouchers, as prices
were often less expensive than at grocery stores. As de-
scribed by one participant, “Twenty dollars a week for
my family made a phenomenal difference with the slid-
ing scale because twenty dollars a week at [a large gro-
cery retailer] is nothing. Twenty dollars a week here,
that’s a full week’s groceries of fresh food!” (303). While
participants indicated that a few items (e.g., bananas)
were more expensive at the markets in comparison gro-
cery stores, they generally perceived foods to be com-
petitively priced, especially since they were regarded as
“fresher” than those available at the grocery stores.

The weekly voucher value of ten dollars per person
per household was perceived as adequate by most partic-
ipants. Indeed, many participants found they spent less
than the full amount of their weekly vouchers. One par-
ticipant told us, “It was easy to budget within [the vou-
cher amount] and use up any excess the next time [ ...]
It was pretty easy to juggle that around. And if I wanted
more than the ten dollars one week, I would pay cash”
(1206). Conversely, a few participants found it challen-
ging to stay within the voucher limit each week. All par-
ticipants appreciated the ability to carry over unspent
balance from weekly vouchers. As stated by one partici-
pant, “... if you don’t use the full amount, it still goes
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over, and they write the remaining balance on it, which
is nice. And they don’t expire” (908). Many participants
reported missing some weeks but used multiple
vouchers in subsequent weeks. As stated by one partici-
pant, “It was really good to be able to carry one over,
‘cause like I said I would have missed out on a lot of
weeks, ‘cause probably for about half of the weeks I had
to carry another one over” (801). Some participants pur-
chased less than the value of their vouchers to limit food
spoilage. As explained by one participant, “... there were
many weeks where I got less than twenty dollars because
I didn’t want what I was taking home to spoil” (303).
Allowing participants to carry over the unspent balance
therefore provided participants with flexibility to plan
their food purchases in advance and make strategic deci-
sions about food purchases that aligned with household
consumption habits.

Accessibility: location and timing of markets

The FFRx vouchers were redeemable at any of five mar-
kets in Guelph, each running one day per week for four
hours. Study participants generally found the markets to
be accessible. A benefit of FFRx was that two of the
weekly markets were located within the CHCs, allowing
participants to easily access CHC services and markets
simultaneously. For many participants, the closest mar-
ket was within walking distance from their homes, which
benefited those participants for whom transportation
was a challenge. As stated by one participant, “the im-
portant thing is the location, so it was convenient for us
.. it’s walkable from my house, and we don’t have [to
take] transportation” (1106).

Some participants were grateful for the multiple mar-
kets that occurred on different days. Participants appre-
ciated that that if they missed a market day at their
‘usual’ location, they could access one of the additional
markets on a subsequent day. However, others were un-
able to attend other markets due to transportation and
mobility barriers and were thus constrained by the lim-
ited hours of the closest weekly markets. One participant
noted “the one thing is it only happens one day a week

. so if I miss that then I wouldn’t be able to come,”
(801) indicating that expanded market days and/or hours
would be appreciated.

Participants raised several additional accessibility chal-
lenges. Specifically, poor mental health and chronic pain
prevented some participants from attending markets.
Several participants also had difficulty remembering the
market days and hours, although they found it beneficial
when reminded by CHC staff and healthcare providers.
For some participants who spoke limited English, lan-
guage barriers were cited as an initial challenge to navi-
gate the program and market environments, although
most participants were able to overcome such barriers as
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they became familiar with the program. As reported by
one participant, “... you just need to practice a couple of
times to get used to it” (1207). Market closures during
the December 2019 holidays posed an accessibility issue
for participants. When asked how often they attended
the markets, one participant reported, “well because of
the Christmas holidays and my anxiety, not as often as I
would like. But, yeah, I've been trying” (1002). In Sep-
tember 2019, the Downtown Guelph CHC market was
moved outside and a block away from the Downtown
Guelph CHC for several weeks, which created challenges
for participants with mobility impairments. For those
participants with physical disabilities, poor weather exac-
erbated mobility issues. Participants with visual impair-
ments also expressed accessibility challenges at markets.
Finally, in follow-up interviews, several participants re-
ported using fewer than half of their vouchers. These
participants cited numerous barriers that preventing
them from taking full advantage of the program, includ-
ing challenges remembering the market times, mental
health episodes, physical health and mobility, weather,
inconvenient locations of markets, and the holiday
closures.

Acceptability and accommodation: food preferences and
the market environment
Opverall, the produce available at markets was acceptable
to participants. Fruits and vegetables were considered
fresh and high-quality. One participant mentioned, “Oh,
I really enjoyed it because everything is so clear and
fresh, and everything looks amazing. I mean, the cauli-
flower is white as white can be. You know, and the car-
rots are a nice vibrant red. You know, nothing’s old, it’s
all fresh” (601). The markets also provided produce that
was acceptable for participants with dietary restrictions
— for example, those who had difficultly chewing and
those with food allergies. While some participants de-
scribed their purchasing choices being limited by their
“picky children”, most parents used the program to ob-
tain foods that met the preferences of all family mem-
bers. Some participants requested ingredients for
preparing culturally appropriate dishes. For example,
one participant told us, “the SEED [ ...] [should] look
into some culturally appropriate choices of vegetables,
because that will really encourage more folks to eat
more healthily, things like mustard greens and callaloo,
and those pretty unique vegetables are not necessarily
expensive but they’re very, very valuable to people from
the immigrant community who don’t know where to ac-
cess them here or aren’t even aware that it’s possible to
find them in Canada, even after year [s] ...” (1202).

Most participants experienced a welcoming environ-
ment at the markets. The social atmosphere of the mar-
kets was a motivator for some to attend the markets
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regularly, as they enjoyed positive interactions with staff
and other shoppers. Since the markets were smaller and
quieter than grocery stores, they had a “small commu-
nity feeling” that made some participants feel more re-
laxed than shopping at grocery stores as “[the market]
felt friendlier, it felt homier” (1202) and was welcoming
to parents with children. For some participants, FFRx
was a gateway to other CHC programming; indeed, par-
ticipants reported increased involvement in other CHC
services (e.g., the Tasty Tables program and the Mind-
fulness Group) during the follow-up surveys.

Initially, many participants at the Downtown Guelph
CHC felt embarrassed or concerned that they would face
judgement and/or stigma at the markets. However, these
feelings did not prevent any participants from attending.
Such concerns were alleviated by the discreetness of
voucher cards and positive interactions with market
staff. As stated by one participant, “I felt like it was very
discreet, having the card and nobody questioned that, so
I found other people were very accepting of my situation
and the fact that I'm part of this program” (302). Partici-
pants appreciated market staff who were consistently
“helpful”, “kind”, “friendly”, and who went out of their
way to help shoppers at the market. Staff welcomed par-
ticipants and engaged with them about produce selec-
tion and preparation, which contributed to a positive
market experience. Participants socialized with market
staff frequently; as one participant stated, “There was
times that we’d be done for a good five, ten minutes,
and we’d still be just standing there talking” (1303).

Some participants expressed initial concerns about
language barriers, and some were initially confused
about whether the market would simply subsidize pur-
chases (instead of redeeming dollar vouchers) and if they
would have the freedom to select their own produce.
These concerns were alleviated when the program was
further explained by their referring healthcare practi-
tioner, upon receiving the voucher cards, or once they
attended the market. A participant described “when
[healthcare practitioner] sent me, I say we don’t know ...
maybe that I don’t use. But when I went and I see that I
can choose the things, I say ‘Oh, that’s perfect” (1105).

COVID-19 and transition to home delivery program

Due to the impacts of the COVID-19 pandemic, all mar-
kets closed for two weeks in mid-March 2020. During
this time, while the program was completed with the
Downtown Guelph CHC group, participants with the
Shelldale CHC were unable to redeem vouchers. After
these two weeks, FFRx participants received weekly
home deliveries of fresh produce equal to the value of
their vouchers for the remainder of their 12-week enroll-
ment in FFRx. Afterwards, they were invited to enroll in
the Emergency Food Distribution Program, a separate



Heasley et al. Archives of Public Health (2021) 79:135

program facilitated by the SEED. The food deliveries
during this time were appreciated by participants. As
stated by one participant, “I said ‘Oh my God, comes
from Heaven’ ... so it’s like that, I was very excited, it’s
like when you receive a parcel, and somebody sends you
a gift!” (1408). This program improved participants’ feel-
ings of food security and provided healthier options than
what participants were getting at the grocery stores.

While all participants were understanding of the con-
straints posed by the pandemic, participants did not ap-
preciate that the contents of delivery boxes were
preselected, citing the lack of choice as a detriment to
the effectiveness of the program. Participants felt their
lack of choice led to limited sensitivity towards partici-
pants’ dietary restrictions, inappropriate portion sizes,
and poor alignment with participants’ diverse cultural
preferences and cooking habits. Some participants were
unfamiliar with certain vegetables in the delivery boxes,
and thus were unable to use them. While some partici-
pants enjoyed the surprise of what they would receive in
the box or discovered they enjoyed new foods, many
participants stated they shared some of their uneaten or
undesirable food with family, friends, or neighbours so
as not to waste food.

Discussion

This study undertook a mixed-methods evaluation of a
food prescription program incorporating both quantita-
tive measures and qualitative (semi-structured interview)
evidence. To our knowledge, FFRx is the first academic-
community partnership to initiate and evaluate a food
prescription program in Canada. The organizational
structure of the program was unique, in that the partici-
pating Community Health Centre had the capacity to
both issue and honor the vouchers at their internal pro-
duce markets, unlike other fresh food prescription pro-
grams that relied on external partners for food
distribution, such as farmers’ markets and supermarkets
[15, 28-30]. Our findings suggest that food prescription
programs can effectively link participants with commu-
nity supports to address food insecurity and improve nu-
tritional health, potentially reducing healthcare burdens
and reliance on pharmaceutical and therapeutic inter-
ventions. Over its 12-week duration, FFRx improved
food security and increased self-reported intake of fruits
and some vegetables among participants. Some partici-
pants reported parallel improvements in self-reported
and perceived health. Our study also showed that FFRx
altered the food environments of participants by improv-
ing the availability, affordability, accessibility, acceptabil-
ity, and accommodation of healthy foods. Our evaluation
also identified barriers to the program (such as market
closures) and pathways to program utilization (such as
the beneficial social environment of markets). Findings
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align with previous program evaluations from the United
States and the United Kingdom that have shown food
prescription models to improve food security and health
outcomes. There remains a necessity for additional
rigorous evidence on the impacts of food prescriptions,
as research on these interventions frequently suffers
from small sample sizes, lack of a control group, and
short duration (< 6 months) [29, 31].

Research findings from our study correspond with pre-
vious fresh food prescription programs that have been
shown to improve food security for individuals and
households [16, 32, 33]. A similar program in Georgia,
USA found a 33% decrease in participants reporting they
“often cut the size of meals or skipped meals due to fi-
nancial constraints” [33]. An evaluation of the same pro-
gram in pediatric patients across the USA found that
72% of participating households improved their food se-
curity scores following administration of food prescrip-
tions [32]. Similarly, a prescription program in Harris
County, Texas, USA recorded a 94% decrease in
the prevalence of food insecurity amongst their partici-
pants over a six-month intervention [16]. Our study
showed that FFRx had similar potential to improve food
security, with 74% of participants reporting improved
food security scores over the duration of the program.
Notably, unlike many food prescription evaluations,
FFRx used a validated tool from the Canadian Commu-
nity Health Survey to assess food security, improving the
comparability and validity of results.

Participants of FFRx significantly increased their self-
reported consumption of fruit and ‘other’ vegetables (includ-
ing cucumber, celery, corn, cabbage, and vegetable juice)
over the 12 weeks from baseline to follow-up. Indeed, partici-
pants reported consuming almost double the servings of fruit
and two additional servings of 'other' vegetables per week at
follow-up in comparison to baseline; an improvement that
can likely be attributed to participation in FFRx. However,
participants reported no significant change in dark green
vegetable consumption (e.g., broccoli, green beans, peas,
green peppers, or dark leafy greens including lettuce or spin-
ach). Such findings align with two recent studies tracking the
dietary impacts of fresh fruit and vegetable prescriptions in
the USA, which reported similar increases in fresh fruit and
‘other’ vegetable consumption among children and adult par-
ticipants [33, 34]. Furthermore, results showed that FFRx
program utilization may affect overall benefits. Specifically,
participants who were frequent users (i.e., those who used
>50% of their vouchers) reported a large and statistically sig-
nificant improvement in consumption frequency of total fruit
and total vegetables. Such findings provide further support
for the potential benefits of FFRx and underscore the import-
ance of establishing a program that addresses barriers to
utilization. In particular, qualitative findings suggested that
market-based dietary interventions should encourage use
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through frequent reminders, a welcoming and safe environ-
ment, and ensuring location and timing are convenient and
physically accessible to participants. While this pilot study
showed promising preliminary findings, longer and more ro-
bust studies incorporating a control group are needed to
confirm that food prescriptions are a beneficial tool for pro-
moting sustainable positive dietary changes.

We assessed self-reported health at baseline and
follow-up using validated survey tools. Participants did
not report a significant change to their health over the
program; however, several participants mentioned in
semi-structured interviews that the program improved
their ability to manage chronic health conditions. It is
likely that the short duration of FFRx limited the poten-
tial health impacts of the program. Furthermore, the im-
plications of the COVID-19 pandemic on physical,
mental, and social health are well-documented, espe-
cially among those experiencing existing vulnerabilities
[35, 36]. Such effects likely confounded self-reported
health outcomes at follow-up, thereby offsetting or oc-
cluding the potential benefits of FFRx. Previous studies
have reported some significant, albeit small, changes to
body mass index (BMI) and glycated hemoglobin
(HbAlc) among food prescription program participants
with cardiometabolic disorders, although additional evi-
dence is needed to confirm such findings and fully
understand the benefits and limitations of food prescrip-
tions as an approach to promote clinical health and
chronic disease management [33, 37, 38].

Participants reported additional benefits of FFRx be-
yond the food security, dietary, and health impacts. In
semi-structured interviews, several respondents cham-
pioned the social benefits of participation, as markets
provided an opportunity for participants to socialize with
staff and other customers. A recent systematic review
identified social factors (including vendor-consumer re-
lationships and social shopping with friends and family)
as facilitators of farmers’ market patronage among low-
income populations [39]. Our study provides further evi-
dence for positive social environment as a facilitator of
food market attendance and is the first to report such
findings within the context of a targeted food prescrip-
tion program. Similarly, involvement in FFRx increased
participants’ utilization of other programs offered by the
CHC from baseline to follow-up, which corresponds
with findings of Marcinkevage and colleagues (2019),
who reported that involvement in a food prescription
program encouraged healthcare providers to refer food
insecure patients to additional community services [40].
Results therefore indicate that using fresh food prescrip-
tion can improve patient-provider communication to
further accommodate patient needs. Based on these find-
ings, future food prescription programs should ensure a
welcoming, accessible, and social market environment
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and opportunities for extended interactions with health-
care practitioners to increase program utilization among
participants.

Improving the affordability of fresh fruits and vegeta-
bles is a key component of fresh food prescription pro-
grams with food insecure participants. High prices for
produce is often cited as a barries to healthy eating, es-
pecially for low-income households [30, 33, 40]. While
no other studies have conducted a formal evaluation of
voucher price acceptability, nor reported on voucher us-
ability, several other fresh food prescription programs
reported similar subsidies (e.g. US $7/person/household/
week [32, 33] or US $40/month/participant [30]) and
were effective at increasing the affordability of healthy
eating. FFRx’s weekly CAD $10 per person per house-
hold was an appropriate amount for increasing healthy
food affordability amongst most participants in this
study. Transportation has been cited as an external cost
that reduces food affordability [30], but such costs may
be reduced by ensuring convenient locations of food re-
tailers and markets (e.g., within healthcare centres simi-
lar to the CHCs) [28]. As yet, no analyses have evaluated
the financial cost of food prescription programs against
their health benefits. Future research should determine
whether such interventions comprise an efficient use of
financial and human resources to address food insecurity
and reduce healthcare burdens across populations, sub-
populations, and contexts.

Due to the COVID-19 pandemic, FFRx shifted to
home delivery of prepared produce boxes, allowing us
the opportunity to compare delivery models. Results
suggest that most participants prefer interventions that
allows for consumer choice, rather than prepared fresh
food boxes. This finding was echoed by research con-
ducted by Saxe-Custack and colleagues (2018) that com-
pared the effectiveness of farmer's market vouchers to
prepared bags of produce in a fresh food prescription
intervention [28]. During the weeks following the shift
to home delivery, participants’ consumption of fruits and
vegetables was constrained by the contents of the pro-
duce boxes. Since produce boxes did not incorporate
participants’ individual preferences, many individuals re-
ported increased food waste and food sharing following
the transition to this delivery model. Food sharing has
not been described in previous evaluations of food pre-
scription programs, and while this may benefit social re-
lationships  between participants and community
members, it also may reduce consumption of fruits and
vegetables by the participants themselves.

Food prescriptions, along with other social prescribing
programs, offer a promising opportunity for healthcare
providers to link patients with sources of support within
their community in lieu of (or in addition to) pharma-
ceutical interventions [15—17]. Such programs align with
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recent calls for improved patient-centred healthcare that
centralizes patient preferences, needs, and experiences
by addressing underlying social determinants of health
[41]. It should be noted that these supports are, at best,
a stopgap measure and do not comprise a permanent so-
lution to the root causes of food insecurity and poor
health, which are often linked to poverty and systemic
inequities [42]. Nevertheless, this study establishes a
strong justification for further inquiry of the potential of
fresh food prescriptions as a way to leverage patient-
provider relationships to improve food security, dietary
adequacy, food literacy, nutrition, and health. Targeted
food prescriptions should be evaluated for cost effective-
ness, acceptability, and impacts against existing commu-
nity food provision models (e.g, food banks) to
determine their relative benefits as models for commu-
nity food assistance.

Our study identified a number of factors that contrib-
uted to participants’ positive experiences with FFRx,
which should inform future iterations and adaptations of
fresh food prescription programs. First, corresponding
with previous evidence on community-based food inter-
ventions, a safe and welcoming social environment con-
tributed to the acceptability and accessibility of FFRx
and alleviated concerns of stigma among participants
[30, 33]. Participants also appreciated the discreetness of
vouchers to minimize possible stigmatization at commu-
nity markets. Second, FFRx participants noted that
extended interactions with participating healthcare prac-
titioners were beneficial for alleviating initial uncertain-
ties regarding the program, aligning with evaluations of
food prescription programs elsewhere [29, 30]. Third,
any fruit and vegetable prescription program should
offer a wide variety of high quality, acceptable, and cul-
turally appropriate produce. Fourth, food prescriptions
should be of sufficient monetary value to ensure partici-
pants can obtain adequate amounts of healthy food and
should be structured in a way that provides freedom of
choice to participants.

This study had several limitations. Survey tools often
used questions that were categorically arranged (e.g.,
yes-no or true-false) or provided a limited range of re-
sponses (e.g., five-point Likert scales), leading to mea-
sures scaled in discrete units that may lack the
sensitivity to detect small changes over a short interven-
tion period [43, 44]. We did not collect market data on
voucher usage, so we were unable to validate self-
reported voucher utilization or examine associations be-
tween program fidelity and primary outcomes. The study
examined self-reported health outcomes but did not col-
lect anthropometric or clinical data on participants’ car-
diometabolic health or micronutrient deficiencies,
limiting our capacity to determine the clinical health im-
pacts of the intervention. Importantly, no control group
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was used in this study, and the limitations of one-group
pre-post measures study designs are well described, in-
cluding lack of randomization and threats to external
validity [45]. The response rate was less than 65%, and
loss to follow-up may have introduced bias; however,
retained participants were not notably different from
participants lost to follow-up in regard to any outcomes
evaluated by baseline surveys (e.g., food security, self-
reported health, and fruit and vegetable consumption;
results not shown). Finally, collecting data on other food
groups (in addition to fruits and vegetables) would pro-
vide a better assessment of the program’s impact on
overall diet.

Conclusion

This article described an evaluation of a fresh food pre-
scription pilot program based at two locations of the
Guelph CHC in Guelph, Ontario. The FFRx project
showed that prescribing fresh fruit and vegetables for
food insecure patients with a diet-related illness has the
potential to address food security and promote beneficial
dietary changes and social connectivity. While this pro-
gram may not offer a long-term solution to food security
or nutritional health issues, it offers healthcare providers
a useful tool to reduce barriers to healthy eating by im-
proving the availability, accessibility, affordability, ac-
ceptability, and accommodation of healthy foods. During
interviews, participants perceived the program as benefi-
cial to their diet and nutritional health, household food
security, and social connectivity. Key aspects contribut-
ing to the success of the program included its social en-
vironment, integrated approach with health providers
and the SEED staff, flexibility in how the vouchers cards
can be used, accessibility of markets, and the quality and
price of the produce at markets. More evidence is
needed to determine if food prescription programs have
physical and/or mental health benefits using rigorous
study designs incorporating a control group. Food pre-
scription interventions have potential to leverage recent
calls for patient-centred care to promote and incentivize
healthy dietary choices to improve nutrition, food secur-
ity, health, and quality of life.
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