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Abstract
Objective: To conduct a scoping review to synthesize evidence on food prescription programs.

Data Source: A systematic search of PubMed, CINAHL, Web of Science, Embase, and the Cochrane Library was conducted
using key words related to setting, interventions, and outcomes.

Study Inclusion and Exclusion Criteria: Publications were eligible if they reported food prescription administered by a
health care practitioner (HCP) with the explicit aim of improving healthy food access and consumption, food security (FS), or
health.

Data Extraction: A data charting form was used to extract relevant details on intervention characteristics, study meth-
odology, and key findings.

Data Synthesis: Study and intervention characteristics were summarized. We undertook a thematic analysis to identify and
report on themes. A critical appraisal of study quality was conducted using the Mixed Methods Appraisal Tool (MMAT).

Results: A total of 6145 abstracts were screened and 23 manuscripts were included in the review. Food prescriptions may
improve fruit and vegetable consumption and reduce food insecurity (Fl). Evidence for impacts on diet-related health outcomes
is limited and mixed. The overall quality of included studies was weak. Addressing barriers such as stigma, transportation, and
poor nutrition literacy may increase utilization of food prescriptions.

Conclusion: Food prescriptions are a promising health care intervention. There is a need for rigorous studies that incorporate
larger sample sizes, control groups, and validated assessments of dietary intake, food security, and health.

Keywords
systematic scoping review, food prescriptions, social prescribing, food security, food is medicine, nutrition, health promotion,
population health

Introduction

'School of Public Health and Social Policy, University of Victoria, Victoria, BC,

According to the Global Burden of Disease Study (GBD)
2016, suboptimal diet is the second-leading risk factor for
deaths and disability-adjusted life years (DALYs) globally,
accounting for 18.8% of all deaths and almost 10% of all
DALYs.' It is well-established that poor diets (e.g., a diet low
in whole grains, fruit, and vegetables and high in sodium,
refined grains, and sugar) are associated with higher risk of
chronic diseases, including cardiovascular disease and re-
sulting mortality.” Dietary behaviors and consumption are
shaped by inter-related personal and environmental factors,
including education and knowledge,** prices and afford-
ability,” physical environments and accessibility,® marketing
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and regulations,”® and vendor and product properties.” Public
health and health care models emphasizing social determi-
nants of health have contributed to the growing recognition
that one’s social, cultural, economic, and geographical posi-
tions play central roles in the accessibility and affordability of
healthy foods.'® Food insecurity (FI) and diet-related diseases
have thus been recognized as health inequities emerging from
social, economic, and political structures.'' It is now widely
recognized that in many high-income countries, healthy diets
are more expensive and less accessible to some populations,
including low-income and racialized communities, leading to
disproportionate burdens of diet-related chronic disease
among these groups.'>"?

Recognizing the important role of social and physical
environments in diet-related health, it is necessary to develop
and evaluate innovative interventions that improve the ac-
cessibility, affordability, convenience, and desirability of safe
and healthy foods, including whole grains, fruits, and vege-
tables. Building off of social prescribing models in the United
Kingdom, health care practitioners (HCPs) and public health
advocates are increasingly acknowledging the potential of the
health care system to help patients access and consume
healthy foods.'*'® “Food is medicine” approaches are rapidly
gaining interest in North America and can be defined as in-
terventions that subsidize or provide healthy foods to patients
as a health care intervention to improve diet-related health
outcomes.'> Embedded within this approach is the idea that
individual interactions with the health care system are op-
portunities to offer evidence-based food and nutrition inter-
ventions to improve health outcomes and reduce health care
usage and costs. Within this field of research, an area for
exploration and innovation is food prescriptions. Food pre-
scription programs generally target patients experiencing FI
who are at risk of diet-related illnesses. Food prescriptions aim
to improve the accessibility, affordability, and knowledge of
healthy foods while reducing burdens on health care systems
and reliance on medical interventions.'® Although interven-
tion models vary, they often involve partnerships with food
retailers (e.g., grocery store chains and farmers’ markets [FM])
to subsidize healthy foods (frequently fruits and vegetables
[F&V]). A notable potential benefit over emergency food
provision (e.g., food banks) and food relief programs (e.g.,
Supplemental Nutrition Assistance Program (SNAP) in the
United States and the Farmers’ Market Nutrition Coupon
Program in British Columbia, Canada) is that prescriptions are
administered by HCPs, thus legitimizing the incentive while
providing practitioners a pragmatic way to improve accessi-
bility and affordability of healthy foods for their patients. Food
prescription approaches also align with recent calls for im-
proved health care-based interventions that address underly-
ing social determinants of health and achieve improvements in
health equity.'”'®

Food prescription programs have been rapidly popularized
and expanded in recent years, with several academic publi-
cations documenting the results of program evaluations and

efficacy studies. However, there has been little effort to un-
dertake a systematic synthesis to characterize and describe this
literature. Considering this gap, we used a systematic scoping
review methodology to synthesize available published evi-
dence on food prescription programs with three primary
objectives: (1) to characterize the aims and structures of food
prescription programs; (2) to determine the effectiveness of
such initiatives to improve food security (FS), food literacy,
healthy food consumption, and diet-related health; and (3) to
identify factors leading to the success and/or failure of such
initiatives that may be relevant for practitioners, researchers,
and policymakers looking to implement food prescription
initiatives.

Methods

We conducted a scoping review due to the suitability of this
approach to synthesize an interdisciplinary body of literature
including studies using different methodologies."” Our
methodology was based on frameworks published by Arksey
and O’Malley' and Levac and colleagues® and consisted of
the following five steps: (1) identifying the research questions;
(2) identifying relevant studies; (3) selecting studies; (4)
charting data; and (5) collating and reporting results. Methods
and findings were reported according to the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Review checklist.?'

Search Strategy

The scope and search strategy were developed in collaboration
with a research librarian, HCPs at a Community Health
Center, and content experts. Guided by the research team, two
reviewers established the search and screening protocol a
priori. A systematic search was conducted using MeSH terms
and text terms in PubMed (Medline), CINAHL with Full Text
(Ebsco), Web of Science (Web of Knowledge), Embase, and
the Cochrane Library. Search terms included key words re-
lated to setting, interventions, program evaluations, process
evaluations, and outcomes (see Figure 1). The search was
limited to articles published between January 1, 2000 and
April 31, 2021 to reflect that food prescriptions are a recent
health care intervention. The search was conducted with the
assistance of a research librarian and search terms were
adapted to each database. The search included all original
study types except commentaries, editorials, and systematic
reviews or meta-analyses.

Eligibility Criteria and Screening

Predetermined inclusion and exclusion criteria were used to
identify eligible studies for the review. The population and
location were not restricted and included people of any age
group and gender from any country. Publications were eligible
if they reported on interventions framed as a food, produce, or
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((Health[Title/Abstract] OR Disease Management[MeSH Terms:noexp] OR Obesity
Management[MeSH Terms:noexp] OR Primary Health Care[MeSH Terms:noexp] OR
Comprehensive Health Care[MeSH Terms:noexp] OR Delivery of Health Care[MeSH
Terms:noexp] OR PatientfMeSH Terms:noexp] OR Outpatient{MeSH Terms:noexp] OR
Family Practice[lMeSH Terms:noexp] OR HospitalsfMeSH Terms:noexp] OR
Physician[MeSH Terms:noexp] OR Health Personnel[MeSH Terms:noexp] OR Preventive
Health[MeSH Terms:noexp] OR Health Education[MeSH Terms:noexp] OR Primary
Prevention[MeSH Terms:noexp] OR Secondary Prevention[MeSH Terms:noexp] OR Tertiary
Prevention[MeSH Terms:noexp] OR Allied Health Professional[MeSH Terms:noexp] OR
Nurse[MeSH Terms:noexp] OR NutritionistsfMeSH Terms:noexp] OR Patient Care
Planning[MeSH Terms:noexp] OR Aftercare[MeSH Terms:noexp] OR Program
Evaluation[]MeSH Terms:noexp] OR Program Development[MeSH Terms:noexp] OR
Managed Care Programs[MeSH Terms:noexp] OR Health Promotion[MeSH Terms:noexp]
OR Public Health[MeSH Terms:noexp] OR Social Medicine[MeSH Terms:noexp] OR
Preventive Medicine[MeSH Terms:noexp] OR "primary care" [Title/Abstract] OR "primary
healthcare"[Title/Abstract] OR clinic*[Title/Abstract] OR physician*[Title/Abstract] OR
doctor*[Title/Abstract] OR "social worker*"[Title/Abstract] OR provider*|Title/Abstract] OR
"community health"[Title/Abstract] OR "family practice" [Title/Abstract] OR "health
services" [Title/Abstract] OR "family medicine" [Title/Abstract] OR nurse[Title/Abstract] OR
dietician[Title/Abstract] OR dietitian[ Title/Abstract] OR doctor-patient[ Title/Abstract]) AND
(Diet, Food, and Nutrition[MeSH Terms:noexp] OR Food[MeSH Terms:noexp] OR Food,
Organic[MeSH Terms:noexp] OR Meals[MeSH Terms:noexp] OR Nutrients[MeSH
Terms:noexp]OR FruitfMeSH Terms:noexp] OR Vegetables[MeSH Terms:noexp] OR Food
Assistance[MeSH Terms:noexp] OR Farmers|MeSH Terms:noexp] OR food[Title/Abstract]
OR nutrition[Title/Abstract] OR fruit[ Title/Abstract] OR vegetable[Title/Abstract] OR
veggie[Title/Abstract] OR produce[Title/Abstract] OR garden|Title/Abstract] OR "Farmers’
Market"[Title/Abstract] OR "mobile market"[Title/Abstract] OR "food
insecurity"[Title/Abstract] OR "food insufficiency"[Title/Abstract] OR "nutrition
insecurity"[Title/Abstract] OR hunger|[Title/Abstract] OR "food stress"[Title/Abstract] OR
"dietary inadequacy"[Title/Abstract] OR "food access"[Title/Abstract]) AND
(incentiv*[Title/Abstract] OR prescri*[Title/Abstract] OR "food bucks"[Title/Abstract] OR
voucher[Title/Abstract] OR Rx[Title/Abstract] OR "food pharmacy"[Title/Abstract] OR
farmacy|[Title/Abstract] OR "social prescribing"[Title/Abstract] OR "social
prescription"[Title/Abstract] OR "referral"[ Title/ Abstract] OR "nutrition

referral"[ Title/Abstract] OR "food box"[Title/Abstract] OR "Wholesome Wave" OR "food is
medicine"[Title/Abstract] OR "food as medicine"[Title/Abstract]) NOT review[Publication
Type] NOT animals|[MeSH Terms:noexp] NOT livestocklMeSH Terms:noexp]) AND
(("2000/01/01"[Date - Publication] : "3000"[Date - Publication]))

Figure |. Example search strategy formatted for PubMed (Medline).

fruit and vegetable prescription administered by a HCP, in-
cluding allied professionals (physicians, nurses, social
workers, community health worker, dietitian, nutritionist, or
midwife) with the explicit aim of improving healthy food
access and consumption, FS, and/or patient health. In order to
maintain an emphasis on interventions issued directly to
patients within health care settings, we excluded studies in
which dietary interventions and/or food vouchers issued by
individuals not linked to a health care facility (e.g., academic
researchers or non-medical community organizations), even if
participants were recruited from a primary care facility (PCF).
Studies were limited to peer-reviewed academic literature with
English language abstracts.

Titles and abstracts were imported into DistillerSR (Evi-
dence Partners), a web-based systematic review platform.
Duplicates were removed using the deduplication function.
Article screening was undertaken in two stages. First, titles
and abstracts were screened for eligibility by two independent
reviewers (E. R. and M. L.) using an eligibility form (Level 1
screening). The kappa for title and abstract screening was .84,

indicating a strong level of agreement between reviewers.>
Second, full-text articles were screened to confirm their in-
clusion in the final review (Level 2 screening). The kappa
score for full-text screening was .94, indicating an almost
perfect level of agreement between reviewers.”> Independent
reviewers met throughout the screening process to resolve
conflicts. All articles that advanced through full-text screening
were hand-searched for relevant titles within reference lists
that were not captured in the initial search. Articles selected
during the hand-search process underwent Level 1 and Level 2
screening. All relevant full-text articles proceeded to data
extraction and analysis.

Data Extraction and Charting

Following the screening process, full-text articles were im-
ported to NVivo 12 (QSR International). A data charting form
was developed in Microsoft Excel, which included relevant
details on publication characteristics, study location, the in-
tervention, study design and methodology, and key findings.
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Records identified through
database searching

(n=8,254)

Additional records
identified through
other sources (n=12)

l

Records after duplicates

removed
(n=6,145)

(n=6,145)

Records screened

Records excluded
(n=6069)

A 4

Full text articles

(n=76)

assessed for eligibility

Full text articles
excluded (n=53)
Reasons: Incentive not
linked to primary care

v

\ 4

(n=20); No intervention
or wrong intervention
(n=11); No outcomes

reported (22)

(n=23)

Studies included

Figure 2. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) reporting flow diagram?? showing four-stage article
selection process used to identify articles on food prescription programs in health care settings.

Due to the multiple methodologies employed by studies,
including arts-based and qualitative methods, we undertook a
thematic analysis to identify and report on themes in the full-
text articles.'”?*?* Thematic analysis is often used for
qualitative data sets; however, its usefulness in scoping re-
views has been recently recognized.”” The primary aim of the
thematic analysis was to achieve objective (3), to identify
factors leading to the success and/or failure of food pre-
scription programs to achieve their desired impacts. A
deductive-inductive approach was used to code (identify basic
elements or segments of information) each full-text article by
two reviewers working independently.>> Both reviewers
worked together to merge codes into themes through an it-
erative process that grouped codes based on similarities and
depth of supporting data. As a final step, we reviewed, defined,
and named themes.**

Critical Appraisal of Included Studies

Critical appraisal of study quality was conducted using the
Mixed Methods Appraisal Tool (MMAT), a reliable and

efficient instrument which is suitable for appraising quanti-
tative, qualitative, and mixed methods research across mul-
tiple disciplines”®>* The MMAT allows for quality assessment
by applying a different set of five criteria to diverse study
designs, including qualitative, randomized controlled trials,
non-randomized quantitative, observational descriptive, and
mixed methods.?® Criteria act as a checklist, resulting in a
quality score with a minimum of zero and a maximum of five.
Quality appraisal was conducted by two reviewers working
independently, who then met to discuss any conflicts and reach
a consensus.

Results

Figure 2 presents the search and inclusion diagram. The lit-
erature search identified 6145 articles after deduplication. A
total of 6069 articles were removed during Level 1 screening.
Of the 76 full-text articles assessed for eligibility during Level
2 screening, 23 manuscripts reporting on 21 different inter-
ventions met the inclusion criteria and were included in the
scoping review (Table 1). Of these, 22 manuscripts were
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published since 2015, indicating that food prescription pro-
grams are a new and growing area of interest for researchers.
Almost all studies were conducted in the United States,?*>°
with only one study conducted elsewhere (the United King-
dom).>" Most articles (n = 11) reported on a single arm (one
group) repeated or pre-post measures study design with no
control group,?-237:40:43:4547:49-51 iy reported on various
types of program evaluations (including mixed methods
feasibility, process, or outcome evaluations),>*>-38:424748 gjx
employed qualitative methods (including focus groups, in-
terviews, and Photo Voice methods),>*>"#=>4! one em-
ployed a retrospective case control study,** and one study used
a prospective cohort study.*’

Target Patient Populations

Sample sizes were generally low and ranged from 8*° to 883%
participants. The median sample size was 47.5, reflecting the large
number of small-scale and pilot studies included. Interventions
targeted different participant groups, including adult patients only
(n = 13)31323435374043444740951 1o fiaric patients only (n =
5),2930424648 pamilies (n = 2),*** pediatric and adult populations
(n = 1),”° pregnant women (n = 1),*® and HCPs (n = 1).** Eli-
gibility of patients for food prescription interventions was gen-
erally dependent on health condition, including overweight or
obesity,zg"m"“”48 hypertension,34’35 3744 diabetes,32’44’49 poor nu-
trition based on growth assessment,”* and high risk of chronic
disease, as determined by health care clinicians.® Food
insecurity”***>#"°% and low-income, as assessed by income cut-
offs or eligibility for Medicaid or SNAP,2%3!:34:353740444648 (o
also used as inclusion criteria in several studies. Four studies did
not identify any inclusion criteria based on health or socio-
economic status.****>>! One study recruited pregnant partici-
pants from a low-income neighborhood but did not assess the
socio-economic status of participants.®® One study did not evaluate
an intervention and instead recruited health care providers to
evaluate their perceptions of food prescription programs more
generally.”?

Types of Interventions

All studies evaluated or examined food prescriptions adminis-
tered in a clinical setting by a physician (including primary care
providers and pediatricians) and/or allied health professional
(including nurses, Registered Dietitians, nutritionists, social
workers, community health workers, or midwives). Character-
istics of the prescriptions varied across studies. Of the 22 food
prescription interventions described in the included studies, 16
included vouchers redeemable for fruits and vegetables from
farmers’ markets,27>>34-37:4142:46:48.50 1 ohile markets,*>** and
partnering supermarkets or retail chains,”'~***** which typically
included produce and healthy non-perishable foods. Four pre-
scriptions provided access to a pre-assembled food box con-
sisting of fresh produce®®*® and healthy non-perishable
foods.***” One intervention provided coupons redeemable for

a discount on fruits and vegetable purchased at a partnering retail
store.”’ Nine of the interventions included additional education
and/or counseling activities, often administered by health care
providers or trainees (e.g., medical students)>*=7:42:46:48.50.51
Such activities aimed to improve food literacy and consumer
awareness, > increase fruit and vegetable consumption, %!
cooking and food preparation knowledge,*****° and nutrition
goal setting.>*>” The duration of prescriptions and their asso-
ciated incentives and activities ranged from one-time-only>**' to
1 year,>”*° with the majority of programs operating for between
12 and 26 weeks (median 14 weeks).

Dietary Outcomes

Impacts of food prescriptions on food affordability, accessi-
bility, consumption, and security were evaluated using both
qualitative and quantitative (i.e., survey) tools. Seven studies
discussed the impacts of food prescriptions on food
security,??? 1404143439799 i clyding five that measured pre-
post intervention food security using a validated measure
(including the United States Department of Agriculture
[USDA] 18-item, 6-item, or an adapted 2-question household
food security survey developed by Hager and colleagues
(2010)°%).2%43:45:4799 Of these five studies, three reported
statistically significant improvements in food security scores
post-intervention,””*>*” one reported an improved food se-
curity score in over half of participants but did not test for
statistical significance,” and one reported no change in mean
food security among participants.”> Orsega-Smith and col-
leagues (2020) reported that fewer participants avoided pur-
chasing fruits and vegetables due to their high cost following
the prescription intervention,*® while a qualitative study on a
food prescription program in Seattle reportedly improved
perceived household food security.”'

Food prescriptions were widely reported to improve the
affordability® 43638424749 anq accessibility’**** of healthy
foods (and especially fruits and vegetables), thereby reducing
barriers to dietary changes. A total of 13 studies reported on
fruit and vegetable consumption among participants of a pre-
scription intervention program,’!=%333738:40:43.4347.50.51 g p
these, seven studies reported increases in fruit and/or vegetable
using pre-post measurements,”>*>*° including four that re-
ported statistically significant increases.’”****¢ One study
reported no significant change in reported fruit and vegetable
consumption.’’ Five studies incorporating qualitative methods
reported perceived increases in fruit and vegetable
consumption®'?*3341:4247 1yt did not evaluate changes using
validated survey tools. Few studies evaluated impacts of food
prescriptions on dietary intake beyond fruits and vegetables,
although Trapl and colleagues (2018) reported a significant
decline in fast-food consumption among hypertensive patients
following a 12-week food prescription program that provided
weekly US $10 vouchers redeemable for fruits and vegetables
at a farmers’ market.>” Wetherill and colleagues (2018) also
reported statistically significant improvement in daily dietary
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fiber intake following a 1-year prescription program that in-
cluded $40 vouchers per month redeemable for fruits and
vegetable at a grocery store chain.*’ In a prospective cohort
study, Xie and colleagues (2021) compared “frequent spenders”
and “sometimes spenders” of vouchers received through a
produce prescription program and found that frequent spenders
consumed a greater amount and a higher diversity of fruits and
vegetables.”” Only one qualitative study evaluated long-term
impacts on fruit and vegetable consumption after completion of
a food prescription program and found that positive impacts
were not maintained due to persistence of economic hardship
among participants.”

Seven studies reported improved food literacy following
food prescription programs, including knowledge related to
healthy diets and dietary recommendations,’'-337-30-31
comfort in attending and navigating retail environments (in-
cluding farmers’ markets),*'32"*>*® exposure to a diversity
of raw ingredients and dishes, and teaching cooking
skills to children.*® Those studies that incorporated education,
counseling, and/or mentorship into the prescription inter-
vention were more likely to report improvements in food
literacy among participants.

31,36,37

Health Outcomes

Findings on the impacts of food prescriptions on health
outcomes were mixed. Seven studies reported on at least one
biometric health outcome. Two studies reported improve-
ments in systolic*” and/or diastolic**** blood pressure (BP),
although two other studies found no improvements in BP.>*~*°
One study reported significant pre-post reductions in body
mass index (BMI) among overweight children,* while an-
other study reported a similar finding in adults.** A study by
York and colleagues (2020) reported that 67% of patients with
type 2 diabetes receiving a prescribed weekly allotment of
produce lost weight.** Two other studies, however, reported
no significant change in weight or BMI among adult
participants.’*° Three studies targeted patients with diabetes
and measured pre-post intervention HbAlc (a measure of
long-term glucose homeostasis)***’; of these, only one re-
ported a statistically significant decrease in mean HbAlc.*?
Two studies evaluated pre-post physical activity (PA),*’ of
which one reported an increase in vigorous exercise among
participants.”® One study that assessed electronic medical
records (EMR) found that providing patients with prescrip-
tions worth US $40 per month redeemable for fruits and
vegetables at a grocery retailer led to lower health care uti-
lization, including emergency department (ED) visits.>’
Qualitative studies found that patients generally perceived
food prescription interventions to be beneficial for their health,
including perceived positive impacts on diet and lifestyle,**
chronic disease management,>® and nutrition or diet-related
goals.**** One qualitative study reported that a food pre-
scription program, which included US $10 vouchers re-
deemable at a farmers’ market, freed up household funds for

other health-related costs (e.g., medication).>* This finding
indicated that food prescription interventions may have sec-
ondary health benefits beyond those related to food access and
diet.

Referral Pathways, Patient-Provider Relationships, and
Patient-Centered Care

A few studies discussed patient-provider relationships and
noted the power wielded by primary care practitioners (PCPs)
and allied health professionals as “authorities” and “influ-
encers” with “expertise”, which may increase likelihood that
patients will follow their recommendations and fulfill food
prescriptions, in comparison to food incentive programs not
linked to medical providers.”*~***** By contrast, one inter-
vention that included a mentorship component (run by
medical students at farmers’ markets) suggested that this
model leads to improved patient-centered care by reducing the
inherent hierarchies in clinical medicine, rather than ex-
ploiting them.® Qualitative studies with providers also un-
derscored the potential of food prescriptions to reduce barriers
to incentivize positive behavior change by giving HCPs a
“ground to stand on.”*® In other words, food prescriptions
provide a pathway for practitioners to empower participants to
follow dietary recommendations by directly increasing the
affordability and accessibility of healthy foods and enabling
dietary changes.* In two qualitative studies, health care
providers expressed the perception that enrollment in food
prescription programs increased patients’ attendance of ap-
pointments, perhaps indicating the potential of such incentives
to lead to increased trust in health care systems.*®**

Facilitators and Barriers to Program Ultilization

Of the five studies that recorded overall redemption rates of
food incentives, figures varied from 34.5%" to 59%,38’4(”51
with between 63% and 73%°%*" of participants redeeming
vouchers at least once and between 9% and 18%"**" of
participants redeeming all of their vouchers. Four studies
assessed the impacts and covariates of program utilization and
reported that increased redemption of vouchers was associated
with more fruit and vegetable spending and diversity and
reduced ED visits and hospitalizations,?” but not food security
status”” or fruit and vegetable consumption.*® Higher program
utilization was associated with older age,3 % female sex,>” and
those who reported interest in shopping at farmers markets at
baseline.”” Several studies cited participant retention and
voucher usage as limitations of their prescription programs,
and it was common for voucher redemption to decline over the
duration of the intervention.*” A number of barriers to pro-
gram utilization were identified, including transportation to
food vendors,*'**3>* Jow food literacy and limited access to
kitchen appliances,***® expiration of vouchers,’’ limited
hours and poor accessibility of farmers’ markets,*'*® a lack of
communication with participants regarding program
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implementation,*' poor-quality produce at participating re-
tailers,”’ and technical difficulties and/or limited employee
training regarding voucher redemption at check-out.>'*!

Eight studies discussed facilitators of program utilization.
In general, good communication between practitioners, pa-
tients, and voucher redemption locations was cited as crucial
to the success of programs and encouraged utilization by
participants.”*~*** Robust supports and educational oppor-
tunities (e.g., through additional mentorship, nutrition coun-
seling, and goal setting) were identified by several studies as
factors that improved participants’ experiences.>****° Some
programs attempted to address transportation issues by fa-
cilitating free transportation to farmers’ markets or estab-
lishing mobile markets.**** One study mentioned patient
motivation as a strong facilitator of program usage and healthy
dietary change.’”

Study Quality and Limitations

The quality of studies is reported in Table 1 and was generally
moderate or weak due to the lack of controls or comparison
groups, non-randomized convenience sampling, small sample
sizes, loss to follow-up and incomplete outcome data, the use
of non-validated measurement tools, limited adjustment for
confounders, and limited use of theoretical frameworks (for
qualitative studies). Measured outcomes were variable be-
tween studies, with studies inconsistently evaluating the im-
pacts of food prescriptions on food security, fruit and
vegetable consumption, and health outcomes. Measured
outcomes were often self-reported, raising questions about
response bias and social desirability. Further, multi-pronged
interventions (often consisting of a prescription, an incentive,
and education/mentorship support) created challenges for
parsing out the relative impacts of each programmatic com-
ponent on outcomes of interest. The maximum duration of
interventions was 1 year, although most interventions were
less than 6 months, precluding the capacity of studies to
determine long-term impacts of food prescription programs.
Only one study evaluated post-intervention outcomes beyond
1 year after program completion.’®

Discussion

This scoping review identified a variety of food prescription
interventions employed in primary care settings to increase
access, affordability, and consumption of healthy foods,
mostly fresh fruits and vegetables, among patients. The large
majority of these programs have emerged in the United States,
perhaps driven by the growth of Wholesome Wave (a large
not-for-profit organization that operates fruit and vegetable
prescription programs in 27 US states)’® and the US De-
partment of Agriculture’s Gus Schumacher Nutrition Incen-
tive Grant Program, which supports projects that incentivize
fruit and vegetable purchases among participants of the long-
standing SNAP.>* Further, in 2018, the Federal Farm Bill

added a new $25 million Produce Prescription Program to
implement and evaluate fruit and vegetable prescriptions in
health care. It is clear that, likely in part due to these initiatives
and investments, research on food prescriptions is growing in
popularity, with over 85% of included studies published in the
past 4 years.”® This rapid growth of interest in food pre-
scriptions reflects the recent recognition of “food is medicine,”
a concept and framework that encourages improved inte-
gration of healthy food supports in primary health care.'>">
This concept also aligns with recent calls for improved patient-
centered care and the important role of health systems to
address social determinants of health, perhaps establishing
momentum around initiatives that leverage health care settings
to address upstream determinants of health and reduce burdens
on health care systems."’

The objectives of food prescription programs include re-
ducing food insecurity,” increasing fruit and vegetable
consumption,*® increasing nutrition literacy,”' and improving
health.*® However, evidence on the effectiveness of such
programs to achieve their stated goals is limited and mixed.
Overall, there is some evidence to suggest that food pre-
scriptions can be used to improve fruit and vegetable
intake’728-40:43:45:46.30 ang  reduce food insecurity,?”*>*’
suggesting that such programs are promising and should be
investigated further. Studies incorporating health metrics re-
ported mixed effectiveness, with little consensus on the im-
pacts of food prescriptions on blood pressure, BMI, or glucose
homeostasis.*******>* Inconsistent findings may be due in
part to the poor quality and limited timeframes of studies in
this nascent body of research. Most included studies were
established as evaluations of small-scale (sometimes pilot)
programs, rather than as well-designed research projects. As
food prescription programs continue to gain popularity, it is
essential that rigorous studies be undertaken to evaluate ef-
ficacy. Future research should incorporate randomization,
control or comparison groups, sample size calculations to
determine the appropriate number of participants, and reliable
validated measures of dietary intake, food security, health, and
health care utilization. For programs with multiple compo-
nents (e.g., incentives, education, and mentorship), study arms
should evaluate their relative efficacy to determine which
components provide the greatest benefit to patients. Repeated
measures should be employed to identify changes over time
and follow-up with participants following termination of the
intervention would identify long-term impacts. Finally, re-
search is needed in global contexts as health care systems in
other countries follow the lead of the US and implement food
prescription programs.>®

As is inherent in all “food is medicine” approaches, food
prescriptions differ from other nutrition incentive programs by
relying on the legitimacy of endorsement by a health care
provider."> In other words, food prescriptions leverage the
expertise and perceived authority of health care providers to
encourage patients to make dietary changes, then provide
them with resources (e.g., funds/vouchers, education, and
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literacy) to facilitate these changes.>® Despite this, most re-
ports fail to describe how the prescription is provided to the
patient and no studies have investigated how the patient-
practitioner relationship bears on program utilization and
efficacy. While “food is medicine” approaches often endorse
patient-centered care,'> a question that remains is whether
food prescriptions contribute to patient empowerment or if
they entrench (and indeed depend on) paternalistic power
dynamics for which health care systems have been criti-
cized.”’ Future research on food prescriptions should therefore
address and further explore this tension to ensure that gains in
primary outcomes (e.g., fruit and vegetable consumption, food
security, and health) do not come at the cost of patient
empowerment.

Utilization of food incentives by participants varied
across studies. Our review identified a number of facilitators
and challenges of food prescription interventions, with
relevance for practitioners and community organizations
intending to adopt this model. Limited transportation and
limited retail hours acted as barriers to accessing farmers’
markets and supermarkets, underscoring the importance of
physical accessibility to participating retailers,?*->'-34-¢-48
Clear communication between practitioners, patients, and
other program facilitators (e.g., food retail management and
cashiers) is necessary to define clear roles and limit con-
fusion for all program partners and participants.’®-3¢41:42
Taking steps to destigmatize program enrollment and in-
centives (e.g., by creating electronic voucher systems)
would ensure that participants feel welcome in health care
and retail environments. Further, qualitative studies reported
that educational opportunities (e.g., through additional
mentorship, nutrition counseling, and goal setting) improved
participants’ experiences and may lead to improved program
utilization.>****° Such findings underscore how patients’
social and physical environments affect engagement, ad-
herence, and efficacy of food prescription programs. Eval-
uating and understanding individual, social, and structural
constraints through rigorous qualitative and mixed methods
research is important to address contextual barriers that
affect utilization and benefits for patients receiving food
prescription.

This review was strengthened by the rigorous search
process and systematic scoping review methodology. Guided
by experts in academia and health care, two reviewers es-
tablished the protocol a priori and conducted article screening
and data extraction, which led to a robust dataset including
study characteristics and findings, as well as major themes
emerging from a thematic analysis. Our presentation of results
and discussion contributes several important considerations
for practitioners, community and health care organizations,
and researchers considering implementing or evaluating food
prescription programs. The review was limited by incorpo-
rating only those studies published in the academic literature,
which may have excluded program evaluations published as
reports by health care and community organizations.

In conclusion, food prescriptions are a promising health
care-based intervention. Preliminary evidence suggests they
may improve fruit and vegetable consumption and reduce
food insecurity. As yet, evidence for their impacts on health
outcomes is limited and mixed. Clear communication between
practitioners and patients, as well as between program fa-
cilitators and food retailers (e.g., farmers’ markets and su-
permarkets) is necessary to ensure incentives are appropriately
utilized and to destigmatize the experience for patients. In-
terventions should be responsive to the social and structural
context within which programs are implemented to ensure
strong engagement and benefits to participating patients.
Addressing barriers such as stigma, accessibility challenges,
transportation, and nutrition literacy may also improve pa-
tients’ experiences and increase their utilization of food
prescriptions. This review has identified a clear need for
further studies that incorporate larger sample sizes, control
groups, and validated assessments of dietary intake, food
security, and health. Such research is worth pursuing due to the
preliminary successes of food prescription programs and the
increasing interest in patient-centered primary health care that
identifies and addresses social determinants of health, in-
cluding access to nutritious foods.

So What?
What is Already Known About This Topic?

Food prescriptions are growing in popularity, and several
recent published studies evaluate the development and im-
pacts of food prescriptions on various health outcomes, such
as dietary consumption, food security, and health.

What Does This Article Add?

As yet, scholars have made little effort to use systematic
review methods to synthesize published literature on food
prescription programs. This systematic scoping review is
timely and important to characterize existing evidence and
identify gaps and limitations that should be addressed as food
prescriptions are implemented and evaluated in national and
international contexts.

What Are the Implications for Health Promotion
Practice and Research?

Our findings demonstrate that food prescriptions may improve
fruit and vegetable consumption and reduce food security,
although their impacts on health are uncertain. We encourage
public health and health care practitionerss to implement and
rigorously evaluate food prescriptions in clinical settings.
Practitioners implementing food prescriptions should ensure
they address barriers to use, including stigma, accessibility
challenges, transportation, and nutrition literacy. Researchers
should consider rigorous study designs that incorporate larger
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sample sizes, multiple study arms, and validated outcome
assessments.

In Brief

Food prescription programs, in which healthcare practitioners
prescribe healthy foods to patients and provide them with
supports to reduce barriers to accessing healthy food, are
becoming increasingly popular. We conducted a systematic
scoping review to identify, characterize, synthesize, and
evaluate evidence on food prescription programs, including
their impacts on food consumption, food security, and health.
Following a systematic search and screening process, data were
extracted and assessed from 23 relevant academic publications.
Evidence showed that food prescriptions may improve fruit and
vegetable consumption and reduce food insecurity. However,
there is little consensus regarding the impacts of food pre-
scriptions on health. The quality of included studies was weak,
underscoring a need for rigorous research that incorporate larger
sample sizes, control groups, and validated assessments. In
sum, food prescriptions are a promising health care intervention
that warrant further investigation.
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