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ABSTRACT: Unhealthy diets are a major impediment to achieving a healthier population in the United States. Although there 
is a relatively clear sense of what constitutes a healthy diet, most of the US population does not eat healthy food at 
rates consistent with the recommended clinical guidelines. An abundance of barriers, including food and nutrition insecurity, 
how food is marketed and advertised, access to and affordability of healthy foods, and behavioral challenges such as a 
focus on immediate versus delayed gratification, stand in the way of healthier dietary patterns for many Americans. Food Is 
Medicine may be defined as the provision of healthy food resources to prevent, manage, or treat specific clinical conditions 
in coordination with the health care sector. Although the field has promise, relatively few studies have been conducted with 
designs that provide strong evidence of associations between Food Is Medicine interventions and health outcomes or health 
costs. Much work needs to be done to create a stronger body of evidence that convincingly demonstrates the effectiveness 
and cost-effectiveness of different types of Food Is Medicine interventions. An estimated 90% of the $4.3 trillion annual cost 
of health care in the United States is spent on medical care for chronic disease. For many of these diseases, diet is a major 
risk factor, so even modest improvements in diet could have a significant impact. This presidential advisory offers an overview 
of the state of the field of Food Is Medicine and a road map for a new research initiative that strategically approaches the 
outstanding questions in the field while prioritizing a human-centered design approach to achieve high rates of patient 
engagement and sustained behavior change. This will ideally happen in the context of broader efforts to use a health equity–
centered approach to enhance the ways in which our food system and related policies support improvements in health.
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Extensive research has demonstrated the link 
between nutrition and health. Overall, diet quality is 
low for many in the United States, which is a major 

driver of chronic disease and health inequities, espe-
cially among communities of color and those with low 
income.1–3 Although the elements of a healthy diet are 
well understood, it has been a significant challenge to get 
Americans to eat healthy diets. About 90% of Americans 
eat less than the amount of fruits and vegetables rec-
ommended by the 2020 to 2025 Dietary Guidelines for 
Americans.1 US diets also typically include less than the 
recommended amounts of whole grains, beans, legumes, 
and low-fat or nonfat dairy and more than the recom-
mended amounts of meat, sodium, saturated fats, refined 
grains, partially hydrogenated fats, and added sugar.4–6

Low diet quality in the United States reflects a mul-
titude of factors, 2 of which are food insecurity and 
nutrition insecurity. Food insecurity is defined as having 
insufficient access to enough food needed for a healthy, 
active life.7 Nutrition security is an emerging complemen-
tary concept that focuses more on the nutritional compo-
sition of available foods. The goal of nutrition security, as 
described by the US Department of Agriculture, is that 
“all Americans have consistent and equitable access to 
healthy, safe, affordable foods essential to optimal health 
and well-being.”8

There is increasing recognition of the need to use 
food and nutrition interventions and policy to improve 
health. One approach is Food Is Medicine (FIM), or what 
some call Food as Medicine. As we use the term here, 
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FIM is the provision of healthy food to prevent, manage, 
or treat specific clinical conditions in a way that is inte-
grated with the health care sector (Figure 1).

Food plays important roles in communities through 
social cohesion, community development, and food jus-
tice and equity.9 Food also plays important roles in iden-
tity, reflects cultural heritage and tradition, and serves 
as a way to express and preserve ethnic, regional, and 
personal values, beliefs, and preferences.9 Furthermore, 
food plays important roles in society in terms of economic 
impact and environmental sustainability and through food 
policies and governance.9 These elements represent the 
broader context in which FIM must be designed and 
implemented, and they need to be considered for FIM to 
be accepted and effective in improving population health.

It is important to recognize that FIM is only one of sev-
eral important ways to improve population health through 
food and nutrition policy and programs. FIM is comple-
mentary to, and does not replace, broader policies on 
public health nutrition; food marketing, advertising, and 
labeling regulations; nutrition standards; and other work 
that is done and should remain outside of health care. In 
general, more coordination between health care profes-
sionals and food and nutrition programs is likely to be 
beneficial. The possibility of impact is significant: An esti-
mated 90% of the $4.3 trillion annual cost of health care 
in the United States is spent on medical care for chronic 
diseases, and for many of these diseases, diet is a major 
risk factor.10–12 Thus, it is important to evaluate the poten-
tial of FIM as a cost-effective approach to improve health 
among patients with or at risk for diet-related medical 
conditions.

The literature on FIM and the broader literature on 
the relationship between diets and health highlight 
potential impact. The existing FIM evidence, however, 
is constrained by the limitations of an emerging field, 
including small sample sizes, nonrandomized compari-
sons, and broad differences in the intervention intensity, 
duration, food distribution modalities, and measurement 
tools tested, as well as differences in the incorporation of 
complementary intervention approaches such as lifestyle 
coaching. These factors and the small number of inter-

vention approaches tested in randomized trials preclude 
definitive conclusions on efficacy or effectiveness.14,15

Both the potential of FIM interventions and the clear 
limitations of existing research present an important 
opportunity for coordinated scientific effort to study 
FIM. This American Heart Association (AHA) presiden-
tial advisory provides a rationale for why FIM interven-
tions are important to investigate, gives an overview of 
FIM research, and describes the foundation for a new 
FIM initiative to be conducted by the AHA with support 
from the Rockefeller Foundation and other stakeholders.  
The initiative aims to establish definitive evidence on 
effective dose, duration, and intensity of FIM initiatives 
across diverse health conditions and populations, facili-
tating coverage decisions by public and private payers. 
We describe the importance of diet and nutrition to car-
diovascular health and other health conditions, highlight 
unequal access to healthy food and nutrition education, 
provide a short history of FIM practice and research, 
review existing and ongoing FIM research, highlight 
persisting questions and gaps in the field, and suggest 
potential approaches to close those gaps. This is followed 
by a high-level description of the planned approach for 
the AHA FIM initiative, principles of research for the 
initiative, and efforts to consider concurrent with FIM 
research, before we conclude with a call to action.

IMPORTANCE OF DIET AND NUTRITION 
TO CARDIOVASCULAR HEALTH
Evidence from both observational studies and random-
ized controlled interventions indicates that achieving and 
maintaining heart-healthy dietary behaviors across the 
life course is a critical component of promoting cardio-
vascular health.16,17 Heart-healthy dietary patterns have 
also been linked to reduced risk of obesity, hypertension, 
dyslipidemia, and the metabolic syndrome.16,18 They are 
consistent with recommendations to prevent and treat 
type 2 diabetes, to maintain cognitive and kidney func-
tion, and to support a healthy gut microbiome.16,19

Heart-healthy dietary guidance was first introduced by 
the AHA in 1961.20 It has been periodically reviewed and 
revised as new data emerge, most recently in 2021.16 
Although the diet literature is not always clear or con-
sistent, the existing evidence is compatible with public 
guidelines. The 10 basic features of heart-healthy dietary 
patterns are summarized in Table 1 and illustrated in Fig-
ure 2. In general, heart-healthy dietary patterns contain 
primarily fruits and vegetables, foods made with whole 
grains, liquid plant oils, minimally processed foods, and 
healthy sources of protein (eg, plants, fish and seafood, 
low-fat or fat-free dairy products, and, if meat or poul-
try are desired, lean cuts and unprocessed forms). They 
also allow adjustment to achieve and maintain a healthy 
body weight across the life course. Dietary patterns con-
sistent with these basic components tend to be low in 

Figure 1. Food Is Medicine sits between the health care 
sector and food and health.
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salt (sodium), cholesterol, and added sugar; to have a 
high ratio of unsaturated to saturated fatty acid; and to 
meet essential nutrient requirements for most individu-
als. Because they are food based rather than nutrient 
based, they do not require estimating percentages or 
grams to ensure compliance with current specific rec-
ommendations. Emphasized in the 2021 statement is 
that heart-healthy dietary patterns are adaptable to per-
sonal preferences, ethnic and religious practices, and 

life stages and are consistent with low environmental 
impact.16

Despite public guidance on the components of a 
healthy diet, population-level adherence to healthy dietary 
patterns remains low across the life course in the United 
States, with analysis of the What We Eat in America data 
set from the National Health and Nutrition Examination 
Survey 2017 to 2018 showing a population mean score 
of 58 (of 100) on the Healthy Eating Index–2015 diet 
quality measurement tool.21 This is especially true among 
those who experience food insecurity and tends to vary 
across the life span, highlighting the importance of test-
ing various approaches to changing dietary patterns to 
improve health.1,22

CHALLENGES TO CONSUMING A 
HEALTHY DIET
Diet quality in the United States falls far short of recom-
mendations for many reasons.

First, elements of the existing food system make 
acquiring and consuming healthy foods difficult for many 
people.23 Over time, the food system has been geared 
increasingly toward harnessing economies of scale to 
maximize production and minimize cost of the total quantity 
of food. In the US industrialized economy, subsidies have 
facilitated agricultural production geared toward producing 
cheap cereals and oils used by industry to meet consumer 
demand for highly processed products with long shelf lives 
and thus relatively low cost.23 Many of these products come 
in the form of snacks and beverages containing high levels 
of sodium, refined grains, and sugars or large quantities of 
unhealthy fats. This contrasts with the US dietary guide-
lines, which emphasize fruits and vegetables, whole grains, 
varied proteins, and moderate amounts of dairy.1

Table 1.  Evidence-Based Dietary Guidance to Promote 
Cardiovascular Health

  1.	� Adjust energy intake and expenditure to achieve and maintain a healthy 
body weight 

  2.	� Eat plenty of fruits and vegetables; choose a wide variety

  3.	� Choose foods made mostly with whole grains rather than refined grains

  4.	� Choose healthy sources of protein

 � a.	� Mostly protein from plants (legumes and nuts)

 � b.	� Fish and seafood

 � c.	� Low-fat or fat-free dairy products instead of full-fat dairy products

 � d.	� If meat or poultry are desired, choose lean cuts and avoid processed 
forms

  5.	� Use liquid plant oils rather than tropical oils (coconut, palm, and palm 
kernel), animal fats (eg, butter and lard), and partially hydrogenated fats

  6.	� Choose minimally processed foods instead of ultraprocessed foods*

  7.	� Minimize intake of beverages and foods with added sugars

  8.	� Choose and prepare foods with little or no salt

  9.	� If you do not drink alcohol, do not start; if you choose to drink alcohol, 
limit intake

10.	�Adhere to this guidance regardless of where food is prepared or con-
sumed

*There is no commonly accepted definition for ultraprocessed foods, and some 
healthy foods may exist within the ultraprocessed food category.

Reprinted with permission from Lichtenstein et al.16 Copyright © 2021 Ameri-
can Heart Association, Inc.

Figure 2. Evidence-based dietary guidance to promote cardiovascular health.
Reprinted with permission from Lichtenstein et al.16 Copyright © 2021 American Heart Association, Inc.
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Another challenge relates to the political economy 
of food. Prior research has demonstrated that the cur-
rent food system has large power imbalances that affect 
food and nutrition policy.23 Higher health and environ-
mental costs of staple foods are not fully factored into 
food prices, making foods with these external costs less 
expensive than their true costs.24 There are, in essence, 
a set of factors that mean people often have to “swim 
upstream” in their efforts to be healthy.

Another major challenge is the lack of systemic focus 
on improving food environments and the food system. In 
an AHA science advisory, the food system is defined as 
all of the processes and resources involved in producing, 
processing, distributing, preparing, and consuming food 
and is interconnected with food supply chains, farm pro-
duction practices, food waste, natural resources, health, 
consumer behavior, food culture, social justice, and poli-
cies.25 A healthy food system would promote and main-
tain nutrient-dense dietary patterns that optimize health.26 
Furthermore, a sustainable food system is defined as a 
food system that meets current population needs without 
compromising the needs of future generations. However, 
little systematic attention has been paid to creating a 
healthy and sustainable food system and research into 
and development of production of healthy foods. With 
few exceptions, taxes and financial incentives are not 
directed toward encouraging purchase of healthy foods, 
improving the healthfulness of local food environments 
in which people are enmeshed, or ensuring the health 
of children and future generations.27 These challenges 
make consuming a healthy diet harder for many people. 
Structural racism and factors that contribute to poverty 
also mean that historically excluded people are overrep-
resented among those who suffer the consequences of 
poor-quality diets. Discrimination in the educational sys-
tem and labor markets and weaknesses in income sup-
port policies mean that too many individuals in the United 
States experience worse social determinants of health, 
including food insecurity, housing instability, and lack of 
adequate transportation, all of which present important 
barriers to consuming a healthy diet.

These challenges help explain the broader context that 
has contributed to high rates of unhealthy diets in the 
United States. Although structural interventions to change 
the broader policy environment are important, FIM inter-
ventions focused on the level of the individual can poten-
tially have a significant impact on the health of those who 
are adversely affected by diet-related conditions.

HISTORY OF FIM PRACTICE
Food has been used as a form of medicine throughout 
human history. In the era of biomedicine, an early exam-
ple of a nutrient–disease relationship is the connection 
between what was later identified as vitamin C and scur-
vy.28 Beyond such specific relationships, however, there 

is a broader relationship among social conditions, poor 
nutrition, and poor health. For example, Rudolph Virchow 
identified links among poverty, nutrition, and health while 
studying a 19th century typhus outbreak.29 In the 1960s, 
at a community health center in Mound Bayou, MS, Jack 
Geiger30 and others provided social, educational, and 
economic services, including, controversially at the time, 
prescribing food to malnourished individuals. When those 
prescriptions were challenged by state officials, Geiger 
responded, “The last time I looked at my textbooks, the 
most specific therapy for malnutrition was food.”31

Contemporary FIM approaches developed along inter-
secting trajectories—one involving collaborations among 
health care payers, health care professionals, and com-
munity-based organizations (eg, medically tailored meals 
[MTMs], produce prescriptions) and another involving 
federal health and nutrition assistance programs (eg, 
Special Supplemental Nutrition Program for Women, 
Infants and Children [WIC]).

The community-based strand of FIM had origins in the 
HIV/AIDS epidemic. Organizations like Community Serv-
ings32 in Boston, God’s Love We Deliver33 in New York 
City, and Project Open Hand34 in San Francisco emerged 
as philanthropic efforts to provide nutritional and social 
support for stigmatized individuals living with HIV/AIDS 
who had insufficient food to meet their nutritional needs. 
Today, such organizations, many participating in the Food 
Is Medicine Coalition,35 provide evidence-based food and 
nutrition support to individuals with chronic illnesses, 
including cancer, chronic kidney disease, congestive 
heart failure, and diabetes.

More recently, collaboration between health care and 
community-based organizations to support FIM initiatives 
has been encouraged by shifts in health care financing. 
Moving from fee-for-service reimbursement toward value-
based financing arrangements can provide incentives to 
address health-related social needs that influence health 
outcomes.36,37 This has been furthered by the Afford-
able Care Act, which required many health care systems 
to conduct community health needs assessments and 
pushed for community benefit spending beyond uncom-
pensated care.38 Goals of FIM programs have included 
improving food security and nutrition, diet quality, cardio-
metabolic health, and chronic disease management and 
lowering health care costs by reducing hospital readmis-
sions or emergency department visits.39,40 Some health 
care systems have also sought to use FIM programs to 
increase trust of and engagement with their patients.

Among federal programs, multiple programs exist 
to address food insecurity and social justice, including 
the Supplemental Nutrition Assistance Program, Older 
Americans Act Nutrition Services Program, and WIC.41–43 
WIC provides nutritious foods and related services for 
pregnant individuals and families with young children 
after certification of nutritional risk by a health care pro-
fessional.43 Although all these programs offer important 
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learnings on the challenges and potential benefits of 
food provision, WIC was a particularly important precur-
sor of FIM programs now being developed and refined 
in that it requires a referral from a health care profes-
sional to enroll. Evidence demonstrating the benefits of 
WIC in terms of infant mortality, birth weight, diet quality, 
and childhood anemia clearly shows the effectiveness 
of the program.44–46 Furthermore, its coverage of 6 mil-
lion47 Americans annually also provides proof of concept 
in terms of creating a sustainable program that provides 
supplemental nutrition for individuals at elevated nutrition 
risk. Another federal effort is the Gus Schumacher Nutri-
tion Incentive Program.48 One important aspect of the 
Gus Schumacher Nutrition Incentive Program, intended 
as a collaboration between health care professionals 
and community-based organizations, is to provide pro-
duce prescriptions to Supplemental Nutrition Assistance 
Program beneficiaries.49 The Gus Schumacher Nutri-
tion Incentive Program also supports FIM implementa-
tion through the National Training, Technical Assistance, 
Evaluation, and Information Centers Program.

Both Medicaid and Medicare also have experience 
with FIM. Medicaid section 1115 waivers have allowed 
states, including Massachusetts, California, and North 
Carolina, flexibility to offer FIM within their Medicaid 
programs, with the specific benefits ranging widely from 
state to state.50 The CHRONIC (Creating High-Quality 
Results and Outcomes Necessary to Improve Chronic) 
Care Act of 2018 also permitted Medicare Advantage 
plans to offer FIM to beneficiaries.51 In traditional Medi-
care, HR 5370, introduced in 2021, would allow piloting 
of MTM interventions, but this bill has not been passed 
or reintroduced to the floor at the time of publication.52

CURRENT LANDSCAPE OF FIM 
RESEARCH
FIM interventions encompass an array of approaches, 
making it difficult to provide a succinct overview of the 
evidence.53–61 Fundamentally, a key distinction in inter-
vention types lies in how a given intervention provides 
food resources, typically either as “cashlike” benefits that 
participants use to select healthy foods from retailers 
(eg, food vouchers or subsidies) or as “in-kind” benefits 
that provide foods selected by those delivering the in-
tervention (eg, groceries or prepared meals; Table 2). A 
second point of variation among interventions is whether 
and how educational, lifestyle, or skill-building interven-
tions are delivered, along with resource provision.

As summarized in a comprehensive evidence review 
by the Aspen Institute, most studies to date are pilot 
projects or are otherwise limited by small sample sizes, 
short duration, and a wide range of populations, expo-
sures or interventions, and outcomes.40 Overall, the exist-
ing evidence supports the promise of FIM but indicates 
that more rigorous scientific investigation aimed at over-

coming current evidence limitations is needed before 
definitive conclusions about the effectiveness of FIM 
interventions can be drawn.

In this section, we highlight some key findings on the 
current state of FIM research.

Cashlike FIM Interventions
The archetypical cashlike FIM intervention is a healthy 
food prescription program. Healthy food prescription 
programs provide subsidies, vouchers, coupons, or other 
ways to make healthy foods more available and afford-
able. They are typically conducted as partnerships be-
tween health care systems and food retailers, sometimes 
with a third-party coordinating organization.

As described previously, WIC is perhaps the best 
studied and most widely scaled food provision interven-
tion in the United States. WIC is a cashlike healthy food 
prescription program that also provides nutrition edu-
cation. Several reviews have shown that WIC improves 
infant mortality, increases birth weight, raises diet quality 
of beneficiaries, and reduces childhood anemia.44–46

One cashlike FIM intervention is produce prescription 
programs. These can be seen as a subtype of healthy 
food prescription programs that specifically subsidize 
fruits and vegetables. Studies evaluating produce pre-
scriptions suggest that partnerships with farmers markets 
and farmers involved in community-supported agriculture 
can successfully make vegetables and fruits more acces-
sible53,54,65–67 and that produce prescription programs 
increase the purchasing of targeted foods and likely 
increase the consumption of those foods. However, the 
impact of produce prescription programs on health out-
comes is still unclear. One concern is that the magnitude of 
any changes in consumption may be relatively small in the 
context of overall dietary intake. For example, studies have 
found that even when a statistically significant increase in 
produce consumption is reported, magnitudes are mod-
est (eg, <1 serving of additional vegetables or fruits per 
day),53,65 suggesting that to have a bigger impact these 
programs need to incorporate other patient engagement 
or behavioral support initiatives. Another issue is relatively 
low rates of benefit use. Many studies have found rates of 
produce voucher redemption <50%.68 Outcome assess-
ment has been limited; few produce prescription studies 
have examined cardiometabolic risk factors, and none of 
those identified assessed health care cost savings.62,69 
Although some modeling studies have suggested poten-
tially large benefits from produce prescription programs,70 
these estimates come with substantial uncertainty given 
that their underlying assumptions about the degree to 
which reductions in healthy food prices translate into 
increased consumption have not been borne out in recent 
trials.71 A substantial limitation of the produce prescription 
approach is the exclusive focus on the consumption of 
fruits and vegetables. Cashlike FIM interventions may be 
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more impactful if they incentivize not only fruit and veg-
etable purchasing but also other important components 
of healthy diets such as whole grains, legumes, and lean 
proteins.

In-Kind Interventions
In-kind interventions typically provide either unprepared 
groceries that a beneficiary must prepare or fully pre-
pared meals. Furthermore, in-kind interventions can be 
either medically tailored (eg, chosen specifically accord-

ing to the comorbidities of the individual served) or non-
tailored (eg, foods that are generally healthful but not 
chosen on the basis of any specific clinical condition). 
Medically tailored groceries (or nontailored groceries) 
can provide many different food groups (eg, vegetables, 
fruits, beans, grains, lean proteins, dairy72; Figure 3). Gro-
cery provision may involve food banks,63,73,74 food pan-
tries,56–58,75,76 or food pharmacies (“farmacies”),77,78 often 
affiliated with a health care or clinical facility.56,57,75,79 
As with healthy food prescriptions, the impact of both 
medically tailored groceries and nontailored groceries 

Table 2.  Overview of FIM Interventions With Examples and Potential Advantages and Disadvantages

Type of FIM 
intervention Examples Potential advantages and disadvantages 

Cashlike programs

 � Produce 
prescription

Hager et al62 
(2023)

Advantages:
•  Participant choice relative to in-kind interventions
•  Potentially lower overhead cost than in-kind interventions
•  Organization conducting intervention does not need to manage food storage or preparation
Disadvantages:
•  Participant must select and prepare foods
•  Restricted range of foods relative to healthy food prescription
•  Healthy foods must be available for purchase

 � Healthy food 
prescription

Aiyer et al58 (2019) Advantages:
•  Participant choice relative to in-kind interventions
•  Potentially lower overhead cost than in-kind interventions
•  Organization conducting intervention does not need to manage food storage or preparation
•  Greater range of health-promoting foods than produce prescriptions
Disadvantages:
•  Participant must select and prepare foods
•  Healthy foods must be available

In-kind interventions

 � Medically tailored 
groceries

Seligman et al63 
(2018)

Advantages:
•  Guarantees availability of healthy food relative to cashlike interventions
•  Typically lower cost per calorie provided relative to prepared meal interventions
•  Greater control by those delivering intervention over food provided relative to cashlike interventions
Disadvantages:
•  Less participant choice relative to cashlike interventions
•  Typically more expensive on a per-calorie basis relative to cashlike interventions
•  Participant must prepare foods
•  Organization delivering intervention must source, store, and possibly transport food

 � Nontailored meals Thomas et al64 
(2016)

Advantages:
•  Guarantees availability of healthy food relative to cashlike interventions
•  Typically lower cost per-calorie provided relative to MTM interventions
•  Greater control by those delivering intervention over food provided relative to cashlike interventions
•  Predetermined portion size
•  Does not require shopping and meal preparation work from intervention participant
Disadvantages:
•  Less participant choice relative to cashlike interventions
•  Organization delivering intervention must source and store food, prepare meals, and transport food
•  Typically more expensive on a per-calorie basis relative to cashlike interventions or medically tailored groceries
•  Less matching of provided foods to specific clinical needs relative to MTMs

 � MTMs Berkowitz et al60 
(2019)
Go et al59 (2022)

Advantages:
•  Guarantees availability of healthy food relative to cashlike interventions
•  Greater matching of meals to clinical needs relative to other FIM interventions
•  Predetermined portion size
•  Does not require shopping and meal preparation work from intervention participant
Disadvantages:
•  Less participant choice relative to other FIM interventions
• � Organization delivering intervention must source and store food, be able to tailor meals, prepare meals, and 

transport food
•  Typically more expensive on a per-calorie basis than other FIM interventions

Potential advantages and disadvantages are theoretical and may or may not be applicable for any particular FIM intervention. 
FIM indicates Food Is Medicine; and MTM, medically tailored meal.
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interventions can be limited by low engagement and 
incomplete redemption of benefits, with a number of 
studies finding voucher redemption rates in the range 
of 35% to 40%.57,58,63,73 Some studies have examined 
clinical outcomes,63,74,76–80 but others emphasized opera-
tional and implementation factors such as engagement 
or program participation56–58,81 or diet quality or food 
security.73,75,77,82 Among the studies examining clinical 
measures, the most common outcome was hemoglobin 
A1c,63,74,76,78–80 with a few studies also measuring weight, 
body mass index, or blood pressure. Only one of the 
studies identified was a randomized controlled trial63; 
many had pre–post designs58,73,75–78,80,82; and the oth-
ers were a mixture of quasi-experimental, pilot, or chart 
review studies. Only a few of the studies assessing 
hemoglobin A1c or clinical measures reported statisti-
cally significant improvements, and those that did often 
found this to be true for only a small subset of study 
participants who were most engaged in the programs 
or had the most room for improvement.63,76,77 The lack 
of randomized controlled trials and strong study design 
suggests that findings from a number of these studies 
should be interpreted with caution. There has also been 
little investigation into how best to tailor the groceries 
provided or what the specific “value added” of tailoring 
is relative to generally healthful but nontailored foods.

The other major form of in-kind intervention is meal 
provision, which again can be medically tailored or non-
tailored. Potential advantages of MTMs are that they can 
tackle both food insecurity and challenges faced by those 

with complex medical conditions who may not have the 
ability to shop for or prepare meals. MTM programs typi-
cally involve the home delivery of registered dietitian– or 
nutritionist-guided prepared meals based on individual 
chronic conditions and specific needs. MTMs offer the 
opportunity for dietary change by not only providing a 
full range of food groups but also delivering those meals 
fully prepared, relieving the recipient of the time and 
labor burdens of preparation (Figure  4). However, this 
may to some degree limit patient choice, which in turn 
could lower participation and engagement. Furthermore, 
providing a wide range of foods and adding the labor 
necessary to prepare and deliver the meals mean that 
MTM interventions are typically more costly for a similar 
quantity of food provided than healthy food prescription 
programs or grocery provision programs. This makes 
cost-effectiveness comparisons between intervention 
types important.

MTM studies have typically had small sample 
sizes (most were <100),60,61,83–86 variable amounts of 
food provided (single meal per day to all meals and 
snacks),59–61,85–87 and variable duration of intervention 
(4 weeks–12 months).59–61,84,85,87,88 To date, evidence for 
MTMs suggests improvements in diet quality and qual-
ity of life and possibly reductions in certain expensive 
types of health care (eg, emergency department vis-
its and nursing home admissions).60,61,89 As with gro-
cery programs, the value added by medical tailoring of 
meals compared with provision of healthful but nontai-
lored meals is unclear. There is, moreover, considerable  

Figure 3. Path to health care system implementation of a medically tailored grocery intervention.
Outlined components may vary according to the individual health care system, partnering organizations, and individual patient.
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heterogeneity in what constitutes tailoring.59–61,90 As 
with produce prescription interventions, simulation 
models suggest potentially large benefits of MTM 
interventions.91 These modeling studies, however, are 
substantially limited by the studies completed to date, 
which in this case included 4 small intervention studies, 
of which 1 was a randomized trial (with 66 participants).91 
Although matching patients on observable characteris-
tics is sometimes used to provide a comparison group, 
this does not account for differences between groups in 
unmeasured factors such as motivation or health hab-
its, leaving the possibility that estimated effectiveness is 
larger than would have been identified in a randomized 
comparison.

OUTSTANDING QUESTIONS AND GAPS IN 
THE FIELD
Given the current state of FIM research, a number of 
questions remain. Many of these questions can be catego-
rized as relating to the effectiveness of FIM interventions 
(eg, the ability to affect a particular health outcome), com-
parative effectiveness (the relative effectiveness of one 
versus another), heterogeneous treatment effects of FIM 
interventions (whether the effect of an intervention for one 
subset of individuals is different from the average effect of 
the intervention across all individuals), cost-effectiveness 
of FIM interventions, and implementation questions relat-
ed to the uptake and use of FIM interventions.

Effectiveness
Effectiveness questions center around the ability of FIM 
interventions to improve health outcomes in different clini-
cal populations. Outcomes could be related to health care 
use (eg, emergency department visits or hospital read-
missions), clinical events (eg, major adverse cardiovascu-
lar events), chronic disease management (eg, hemoglobin 
A1c or blood pressure), or patient-reported outcomes (eg, 
health-related quality of life, mental health, well-being).

A key mechanistic question is how to change behav-
ior most effectively, which is the key to achieving clinical 
effectiveness through these interventions. For interven-
tions to achieve long-term success for individuals, strate-
gies need to be developed that are effective in initiating 
and sustaining behavior change. Ways to do this could 
include designing programs that consider patients’ lived 
experiences to guide strategies and ensure that incen-
tives for behavior change are salient, meaning easily 
understood and visible. Other approaches include non-
financial strategies that could be used to make a given 
incentive amount more effective dollar for dollar such 
as carefully considering the use of choice architec-
ture by strategically choosing defaults to favor healthy 
choices and using marketing nudges to make healthy 
products more likely to be chosen. Choice architecture 
approaches such as the placement of food in cafeterias 
has been shown to influence food choice. (People tend 
to choose the food that is in the prime positions where it 
is most easily visible and that foot traffic leads naturally 

Figure 4. Path to health care system implementation of a medically tailored meal intervention.
Outlined components may vary according to the individual health care system, partnering organizations, and individual patient.
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to as opposed to in a more distant corner, and this can 
be used to increase the likelihood that people will choose 
healthier options while preserving freedom of choice for 
those who have strong preferences.93) Interventions may 
have positive or negative spillover effects on purchas-
ing behavior of other healthy or unhealthy foods and 
may influence eating behaviors for other members of 
the household, and funds provided to encourage healthy 
food consumption may free funds up for other needs 
such as medications and housing costs.

The outcomes used to assess FIM programs are an 
important consideration. There may be advantages to 
collecting a wide range of outcomes, including patient-
reported outcomes, health care use and spending data 
(including deprescription of other medications), clinical 
events, and the use of biomarkers and anthropometric 
assessments. Dietary assessment has historically been 
difficult, but new technologies offer the potential to 
change that. However, given the difficulty of assessing 
dietary intake accurately and precisely, measuring bio-
markers of dietary change, cardiometabolic biomarkers, 
or microbiome analyses will help in assessing the impact 
of interventions. Broad use of common metrics in FIM 
studies would facilitate comparisons across studies that 
could support the translation of research to policy. It is 
important that metrics chosen are validated and informed 
by input from intervention participants, clinicians, and pri-
vate and public sector decision makers with an eye to 
using measures that can inform policymaking, program 
development, and coverage decisions in the future.

Given both the higher cost and likely benefit of MTM 
programs, research should focus on identifying ways to 
improve the health and health care cost trajectories of 
patients who have predictably high medical costs that are 
potentially modifiable. Target populations could include 
frequently hospitalized patients with heart failure or 
other conditions. Produce or healthy food prescriptions 
could be applied to a much broader range of popula-
tions. Medically tailored groceries likely fall somewhere 
in between MTM and produce prescriptions on the cost 
spectrum. Most of the research on produce prescriptions 
to date has focused on patients with diabetes, likely both 
because this is a population that has predictably elevated 
costs that are modifiable through better diet and because 
hemoglobin A1c provides an intermediate outcome that 
allows objective assessment of intervention effectiveness. 
An important strategic question will be the identification 
of populations with modifiable risk from chronic condi-
tions and the pairing of those patients with intervention 
approaches that will plausibly be effective and cost-effec-
tive in improving their health and health cost trajectories.

Comparative Effectiveness
Unanswered comparative effectiveness questions could 
relate to comparing the ability of ≥2 different types of 

FIM interventions to improve outcomes in a particular 
population (eg, healthy food prescriptions versus medi-
cally tailored groceries for reduction in hemoglobin A1c) 
or different versions of an FIM intervention (eg, variation 
in MTM with regard to method of tailoring; intervention 
“dose,” duration, frequency, and delivery methods; behav-
ior change strategies; or scaling of the intervention for 
household size). There are significant questions about the 
role of households, incremental effectiveness of includ-
ing coaching or other behavior change strategies, and 
approaches to tapering the programs toward the end of 
the intervention period. For instance, how does providing 
MTM to the entire household instead of solely the identi-
fied patient affect behavior and health outcomes for the 
individual and for other members in the household? Pre-
vious work has shown that addressing health conditions 
in children has an outsized impact on behavior changes 
for the entire family, suggesting that there may be op-
portunities to promote increased engagement when the 
entire household is included in the intervention.94–96

A crucial comparative effectiveness question (which 
also affects intervention cost and cost-effectiveness) is 
the optimal duration of intervention. An important area 
remains understudied: If FIM interventions are time lim-
ited, what happens when they end? Developing time-
limited interventions with effects that persist after the 
intervention is over is often an aspiration of behavioral 
interventions for cost-effectiveness reasons. However, 
chronic conditions treated with medication tend to be 
treated lifelong, and it may be an unreasonable double 
standard to expect a time-limited FIM intervention to 
have sustained effects. This is less of an issue in the con-
text of clinical situations that are time limited, including 
pregnancy, patients with cancer receiving chemotherapy, 
or the posthospital discharge period. FIM interventions 
could support people through these situations and be 
terminated as clinical needs change. Social situations 
that prompt the need for FIM such as changes in per-
sonal circumstances, for example, housing or employ-
ment, may also be time limited.97 In some situations, it 
may be effective and cost-effective to provide ongoing 
support, and careful examination of cost-effectiveness in 
those contexts will be important. Changing habits is dif-
ficult, so the effects of time-limited behavioral interven-
tions may wane, making long-term impact more modest 
than many would hope.98

Overall, in programs that are designed to be time lim-
ited, it would be useful to understand how they can be 
tapered as health outcomes improve to empower indi-
viduals in sustaining changes in their behavior, increas-
ing self-efficacy, and addressing social needs. Sustained 
behavior change beyond the intervention is especially 
challenging with preexisting barriers to healthy food 
access and other ongoing structural and environmental 
considerations (deceptive food marketing, high sodium 
in food supply, mass media industry countermarketing, 
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relative pricing of healthy/unhealthy foods, income con-
straints). Ultimately, the question of duration is a cost-
effectiveness question: How do FIM interventions of 
differing durations compare in terms of cost-effective-
ness with each other and with other commonly covered 
(and typically prescribed lifelong) therapies?

Heterogeneous Treatment Effects
Questions about heterogeneous treatment effects re-
late to identifying the patient population or populations 
who are best served by specific interventional approach-
es. As the field looks to measure and understand the 
clinical effectiveness of FIM initiatives, efforts need to 
be made to understand how results are affected by par-
ticipant context and characteristics. Both social context 
and personal characteristics such as genetic predisposi-
tions may modify FIM effects. Approaches to better un-
derstand heterogeneous treatment effects can be both 
quantitative (eg, use of machine learning algorithms to 
identify unique combinations of participant characteris-
tics that result in treatment effects that differ from the 
average treatment effect) and qualitative (eg, obtaining 
perspectives from those who receive and deliver inter-
ventions about why an intervention did or did not work 
for them).

Cost-Effectiveness
Questions about effectiveness, comparative effective-
ness, and heterogeneous treatment effects all feed into 
questions about cost-effectiveness because different 
intervention approaches and different versions of other-
wise similar interventional approaches likely vary in not 
only their effectiveness but also their cost. A payer per-
spective would answer whether programs would make 
financial sense from the standpoint of insurers and could 
be compared with the cost-effectiveness of currently 
covered benefits. A broader societal perspective would 
assess the question of whether such programs should 
be funded at all, taking into account broader benefits and 
costs outside the domain of insurers. Time horizons will 
be a critical question; payer interest will presumably be 
greatest in interventions that have health and economic 
benefits that manifest in the short term. Designing stud-
ies to be able to capture potential tradeoffs between in-
tervention costs and effectiveness is crucial for making 
informed decisions about FIM intervention type, specific 
intervention designs, and matching of intervention types 
and designs with clinical contexts. A key area in which 
cost-effectiveness studies may be particularly important 
relates to the intensity of coaching, educational strate-
gies, or social support provided in FIM interventions. 
Understanding the incremental effect of different com-
ponents of FIM interventions will be essential from a 
cost-effectiveness standpoint.

Implementation
Several important questions are related to improving en-
rollment and ongoing engagement in programs and to 
program delivery to maximize their effectiveness. Many 
behavioral intervention programs do not scale because 
there is often a “voltage drop” as studies proceed along 
the National Institutes of Health Stage Model for Behav-
ioral Intervention Development from initial indication of 
promise (Stage I) to larger-scale efficacy studies in pop-
ulations who choose to participate (Stages II or III) to ef-
fectiveness studies (Stage IV) in all participants to whom 
a program is offered.99–101 This highlights the importance 
of achieving high enrollment and engagement, incorpo-
rating the lived experience of the target population, sup-
porting variability in preferences in program design, and 
leveraging technology when possible so that an interven-
tion can be less expensive per person as it serves more 
individuals (economies of scale). We believe a human-
centered design approach to innovation will be impor-
tant, with systematic efforts to incorporate personalized 
needs, preferences, and insights into program creation. It 
is notable that in a multicultural and diverse society, per-
sonalizing treatment must not just reflect medical condi-
tions or risk factors but also encompass particular food 
and diet affinities and antipathies.

Innovation approaches suggest that contextual inquiry 
should be used to help define the problem that the team 
is trying to solve, with rigor around the development of 
metrics that need to be identified to determine whether 
progress is being made before imagining potential solu-
tions and converging on workable testable approaches 
through rapid-cycle validation.102 As the field builds on 
the existing evidence base, continued focus on human-
centered design approaches using implementation sci-
ence frameworks to inform successful implementation, 
adoption, effectiveness, and dissemination of FIM inter-
ventions is needed. There will need to be systematic test-
ing of how to identify patients who may benefit from FIM 
interventions, how best to increase enrollment in FIM 
interventions, and how to promote active engagement 
and retention, as well as identification of early indicators 
of whether an intervention will work for a given individual 
versus needing to be changed. All of these are critical to 
building a strong foundation for personalized programs 
with high potential effectiveness.

POTENTIAL APPROACHES AND 
SOLUTIONS TO CLOSE GAPS IN THE 
FIELD
The previous sections have highlighted major gaps 
in the field of FIM, with an overarching goal of im-
proving cardiovascular health. This section describes 
approaches to doing that across several important 
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sectors that can work together to tackle these chal-
lenges. Strategic and purposeful approaches at the 
individual, community, and population levels are war-
ranted to advance the study of FIM. It will take innova-
tive, patient-centered solutions with public and private 
sector partnerships to reduce nutrition insecurity and 
to improve cardiovascular health. Furthermore, po-
tential solutions should be equity focused because 
individuals with lower socioeconomic status are at 
disproportionately higher risk of both food insecurity 
and poor health outcomes.103

Initiate Dedicated Studies
We have highlighted different types of FIM approaches, 
supporting evidence, and limitations to that evidence to 
date. The research questions discussed previously pro-
vide a blueprint for studies to address these limitations. 
In this section, we highlight a few overarching consid-
erations as these studies are conducted. First, different 
types of interventions will likely be needed for different 
individuals based on their underlying health and health 
care cost trajectories. Understanding both the clini-
cal characteristics and social context that make some 
FIM interventions more applicable than others will be 
important for having a set of FIM interventions that can 
be deployed in a range of scenarios. For example, more 
expensive MTMs may be helpful for those with high co-
morbidity and substantial limitations to their ability to 
prepare food for themselves, whereas healthy food pre-
scriptions may be an effective and less expensive inter-
vention for those for whom financial limitations are the 
principal barrier to consuming a healthy diet. Research 
that helps us understand who benefits from which in-
tervention will be central to a rational approach to FIM 
intervention. Such research should help identify popula-
tions with modifiable risk and pair those patients with 
intervention approaches that will plausibly be effective 
and cost-effective in improving their health. Efforts to 
fund research should be coordinated with the National 
Institutes of Health and its Office of Nutrition Research, 
the US Department of Agriculture, the Patient-Centered 
Outcomes Research Institute, philanthropies, commer-
cial partners, and other organizations in support of FIM 
studies.

A second consideration is the role of nutritional and 
lifestyle coaching. All FIM interventions provide healthy 
food resources in some way, but the approach to edu-
cational components of the interventions can vary con-
siderably. Overall, nutritionists, coaches, or trained 
community health workers can provide these interven-
tional components and can engage with community-
based organizations in codesigning culturally responsive 
FIM interventions for diverse populations.104 It may make 
sense to base these approaches outside of time-con-
strained standard clinic-based interactions.40

Rigorously Evaluate Ongoing Government 
Programs and Other Natural Experiments
As described in the previous section on the history of FIM 
practice, government programs have included some im-
portant FIM interventions. In particular, because running 
randomized trials is costly and is not always possible, rig-
orous evaluation of ongoing and future government FIM 
interventions is an important opportunity. Programs such 
as the Gus Schumacher Nutrition Incentive Program, 
which provided $250 million over 5 years (2019–2023) 
to support produce prescription programs,105 and state-
based Medicaid section 1115 waivers require outcome 
evaluation.106,107 However, state-level waivers are often 
challenging to evaluate because the implicit compari-
son groups are typically other states, which may also be 
making relevant policy changes; because there is often 
heterogeneity of provided benefits; and because careful 
measurement of program uptake and engagement is im-
portant. Randomizing within state-level Medicaid section 
1115 waivers would be a better way to assess program 
effectiveness. This has rarely been done but would ideal-
ly be considered in future Medicaid section 1115 waiver 
applications as a condition for Centers for Medicare & 
Medicaid approvals to maximize what can be learned.108

Occasionally, “natural experiments” present them-
selves. A study that took advantage of the end of post–
World War II rationing of sugar in 1953 in the United 
Kingdom showed that excessive sugar intake early in life 
led to higher rates of chronic inflammation, cholesterol, 
and arthritis.109 The researchers were able to take advan-
tage of the fact that sugar intake more than doubled 
shortly after 1953, whereas consumption of other foods 
and nutrients around that time stayed relatively constant. 
Looking for situations like this for which there is a plau-
sibly exogenous source of variation in what individuals 
are exposed to—such as a change in taxes on sugar-
sweetened beverages in one municipality compared with 
another110—that affects dietary habits significantly pro-
vides important opportunities to learn with quasi-exper-
imental designs. These study designs are much more 
likely to reflect causal impacts than epidemiological stud-
ies in which it is difficult to determine causal relationships.

Leverage Ongoing Developments in Food Retail
The food retail sector has expressed increasing interest in 
FIM and often uses innovative technology to help improve 
the diet quality of its customers. For example, one nation-
al supermarket chain integrates a color-coded nutrition 
rating system to facilitate shopping for healthier options 
(and to suit specific nutritional and diet needs based on 
medical conditions), using a team of registered dietitians 
to do so.111 In addition, food delivery services may be able 
to address nutrition-related health equity gaps through 
patient-centered technology tools.112 Such approaches 
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could include medically tailored grocery delivery to patient 
homes after hospital discharge or healthy food subsidies 
that can be used for online shopping. Although technol-
ogy-based initiatives have great potential for scalability, 
there are risks that they could widen gaps in healthy food 
access for historically excluded people, including Black, 
Latino, and Indigenous communities, along with individu-
als with low socioeconomic status.113 It will be important 
for such interventions to include strategies to address 
structural barriers (eg, access to broadband internet) that 
could make the intervention differentially less effective.114

Build Tools to Scale FIM
An important challenge is to develop the ability to predict 
what types of programs are likely to be helpful for whom. 
This is knowledge that will develop only as more trials are 
conducted with the statistical power to examine subgroups 
and to determine program effectiveness in subgroups of 
the population. Over time, this knowledge will become valu-
able because there will likely be significant heterogene-
ity in program effectiveness, and better understanding of 
this heterogeneity will help drive decisions on what types 
of programs to make available more widely for individuals 
who differ on specific observable characteristics.

Discussion of scaling FIM seems premature before 
more reliable data on program efficacy and effectiveness 
are available. To accelerate that process, researchers 
can develop toolkits to help standardize measurement of 
important contextual factors, effect modifiers, and out-
comes in FIM interventions to facilitate comparison across 
studies. This could make possible meta-analyses in which 
data are pooled across studies, enabling more meaningful 
examination of subgroups than may be possible in indi-
vidual relatively underpowered studies. Methods of data 
synthesis suitable to dietary and lifestyle interventions 
such as NutriGRADE and Healm may be helpful.115,116

Efforts to facilitate a move toward scaling could also 
include the development of trial platforms and data 
platforms that make it easier to conduct high-quality 
FIM interventions and to analyze data across studies. A 
broad array of stakeholders are potentially interested in 
the success of these initiatives, given high rates of diet-
related chronic conditions and the ensuing high rates of 
adverse outcomes and costs. However, all of this can be 
done only once it is determined what is effective and 
cost-effective, and accelerating the path in generating 
that knowledge will make translation of that research 
into practice more possible.

PLANS AND METHODS FOR THE AHA FIM 
INITIATIVE
Inspired in part by the White House Conference on Hunger, 
Nutrition, and Health,117 the AHA and Rockefeller Foun-
dation, with support from other stakeholders, launched 

an FIM research initiative in the fall of 2022. A central 
goal of the initiative is to develop effectiveness and cost-
effectiveness evidence to inform public and private payer 
coverage decisions on specific FIM interventions in appro-
priate clinical contexts. Pursuing this goal also presents an 
opportunity to build the research infrastructure necessary 
to accelerate progress within the FIM field more broadly.

After a phased research progression (Figure 5), the 
initiative has begun with engaging broader stakeholders 
to inform our proposed approach. A research planning 
group convened by the AHA reviewed the literature to 
identify gaps and will be supporting secondary analyses 
of existing data and small trials that lay the groundwork 
for the initiative. The low rates of engagement, adher-
ence, and behavior change identified in much of the lit-
erature are driving an initial focus on using rapid-cycle 
short-term studies to test ways of identifying those 
gaps before moving to tests of longer-term behavior 
change and clinical outcomes. These pilot studies will 
use human-centered design to incorporate the lived 
experience of patients and practitioners in developing 
and testing ways of increasing program enrollment and 
engagement rates across diverse populations (Figure 6). 
They will also explore questions such as how to “dose” 
the support provided and increase the salience of the 
underlying incentives. The next phase of studies will be 
intermediate-length studies, building on the initial pilots, 
that focus on increasing short-term and longer-term 
behavior change. By carefully testing likely components 
of longer-term interventions, these will help “de-risk” 
subsequent larger-scale trials.

A key consideration of the initiative is that after ini-
tial small-scale pilots, subsequent studies should be suf-
ficiently powered to answer important questions about 
changes in behavior and improvement in relevant clinical 
outcomes. Studies that are underpowered to determine, 
or exclude, clinically meaningful effects preclude coming 
to definitive conclusions about interventional approaches 
or contexts to prioritize. Thus, the initiative intends to sup-
port larger-scale trials that will be fully powered to test 
effectiveness and comparative effectiveness in improving 
clinical outcomes. The initiative will also include qualita-
tive and implementation science studies that help to cen-
ter the voices of intervention recipients, to understand 
and address the contextual factors that affect participa-
tion in and the results of FIM interventions, to explain 
heterogeneity in intervention effectiveness, and to inform 
implementing and adapting FIM interventions in diverse 
contexts.118 All larger-scale trials will include cost-effec-
tiveness analyses to enable decision makers to compare 
the value of these new interventions with other already 
covered services.119,120

FIM interventions involve aspects of both provid-
ing resources that overcome financial and other struc-
tural barriers to healthy eating and promoting behavior 
change to help people adopt and sustain healthy dietary 
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patterns.121 An important opportunity for the field is to 
leverage what is known from behavioral economics and 
other behavioral sciences to design interventions that will 
be more likely to be successful in achieving high rates of 
ongoing engagement and sustained behavior change.122 
As noted previously, environmental factors, including 
highly refined efforts by some commercial entities to 
market and sell unhealthy food,123 make it harder for 
people to adopt and stick to healthy diets. Many struc-
tural factors such as the high degree of availability and 
affordability and good taste of unhealthy foods mean that 
many people have to “swim upstream” to improve their 
health.16,124 Previous FIM interventions have at times had 
limited success in improving diet quality, despite gener-
ous incentives, and making those incentives more effec-
tive dollar for dollar, combining them with other behavioral 
strategies, will be an important priority.71,55,125,127 We will 
systematically test various behavior change strategies 
that recognize the inherent difficulties those with food 
or nutrition insecurity face and that incorporate human-
centered design to create programs that have a better 
chance of meeting people where they are and achieving 
successful engagement.128–133

An important contribution of the initiative will be 
developing common data platforms that facilitate FIM 
research. The goal is to converge on the use of platforms 
that help automate behavioral interventions, include the 
ability to remotely enroll participants, and support ongo-
ing participation in interventions. There is an abundance 
of data from the many players within this space that are 

not publicly accessible; making that data available would 
be beneficial to inform research efforts. To that end, we 
will work toward creating a data hub that can integrate 
and securely store data from health plans, health care 
systems, food retailers, and delivery services. In addi-
tion, to allow standardized measurements that facilitate 
comparisons across studies, it will be important to con-
sider common data elements and metrics. We will need 
to make this attractive to all parties to participate through 
providing insights into questions that relate to their stra-
tegic interests with low costs of participation. These 
platforms will facilitate involvement of multiple sites and 
protocol standardization, streamline iteration on previous 
study designs, minimize participant burden, and lower the 
cost of conducting research.

Lastly, given the scope of the problem that FIM 
interventions seek to address,134 it is important that the 
interventions tested are scalable. When possible, we will 
leverage infrastructure that is more scalable than what 
clinical investigators might typically have available of 
the local and national partners of the initiative, including 
grocery chains, online grocery delivery services, commu-
nity-based organizations, and payment system vendors. 
Furthermore, we will aim to incorporate self-service cus-
tomization when we can to strike a balance between the 
benefits of tailoring each intervention to individual cir-
cumstances and the need not to increase the complex-
ity of interventions. Planning for scale, and incorporating 
technology that can assist with this, will be an important 
aspect of the initiative.

Figure 5. Timeline of American Heart Association Food Is Medicine Research Initiative, launched with support from the 
Rockefeller Foundation and other stakeholders.
This represents a general overview of the timeline and should be considered a rough guideline to the planned progression.
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PRINCIPLES OF FIM RESEARCH
FIM activities represent a wide array of interventions 
in diverse populations, including those who experience 
food and nutrition insecurity. Because of the complex-
ity inherent to the field, research into the use of food 
as medicine should follow several principles. Some of 
these are principles relevant to all biomedical and clini-
cal research, but some are more specific to the study 
of FIM. The AHA subscribes to these principles for FIM 
research.

Research Must Meet Standards of Scientific 
Rigor, Transparency, and Open Science
Scientific rigor must be considered an essential element 
in all biomedical research, and it represents the strict 
application of the scientific method to ensure that ex-
perimental design, methodology, analysis, interpretation, 
and dissemination of results are as robust and unbiased 
as possible. This includes full transparency in reporting 
experimental details and all planned and measured out-
comes, and making data available so that others may 
replicate findings.135

Clinical trials should be listed online in publicly 
available websites designed for this purpose (eg,  

clinicaltrials.gov), with analysis plans prespecified and 
with results reported there, at appropriate scientific 
meetings, and in publications. Both positive and nega-
tive results should be published within a reasonable time 
of study completion. Meta-analyses on the utility of FIM 
interventions are hindered predominantly because of 
disparate outcomes measures. Adoption of standardized 
outcome metrics would facilitate cross-study learning.

Research Must Be Conducted Ethically
FIM interventions are potentially intrusive, especially 
in communities and organizations with a tenuous or 
fraught relationship with biomedical research. Ethical 
research practices are critical to robustly overcome his-
torically justified mistrust. Although FIM research has 
been conducted for decades, the transition to larger-
scale clinical trials in this area is relatively new. The 3 
principles of the 1979 Belmont Report of respect for 
individuals, beneficence, and justice are relevant to FIM 
research.136 Studies of food interventions for a medical 
condition must be carefully crafted to balance the need 
for ethically obtained, implementable strategies that 
could potentially improve future health of many similarly 
situated individuals while serving the immediate needs 
of these same individuals.

Figure 6. Human-centered design for participant research.
This represents a storyboard to help communicate how a new program or intervention might play out to meet the needs of each individual.
This figure was developed in consultation with Kelly Dumke, DrPH, MS, from Kaiser Permanente’s National Social Health Practice.D
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Equity Must Underscore Every Aspect of 
Research Design and Implementation
Health equity refers to providing equal opportunity for 
optimal health outcomes for all people independently of 
age, sex, race, ethnicity, religion, education, immigration 
status, wealth, or access to resources.137 Disparities in 
acute and chronic illnesses have been recognized for 
decades in the United States and other countries. Health 
disparities are driven largely by social determinants of 
health such as differences in housing, air and water qual-
ity, education, neighborhood safety, and other drivers, as 
well as structural determinants of health, including struc-
tural racism and income inequalities. These may result in 
differential access to high-quality, nutritious foods, with 
subsequent ramifications for health outcomes. FIM re-
search could enhance health equity in individuals at risk 
for diet-related health conditions and adverse social de-
terminants of health.

Research Must Conduct Itself With Dignity and 
Fidelity to the Lived Experience of Patients and 
Practitioners
Food is a major thread in the interwoven tapestry of 
culture, history, family, and memory, making alterations 
in food habits reverberate through individuals, family, 
and communities. FIM interventions (eg, MTMs) may be 
delivered to and consumed in the patient’s home. FIM 
practitioners such as those delivering meals, meal kits, 
produce, or groceries may live in the same communities 
as patients, grow or produce the food consumed, and 
develop close, ongoing relationships with communities. 
Food access is embedded in the social network of a 
community, including a wide range of local systems and 
institutions such as schools, markets, and agricultural ar-
eas. Research should therefore be designed and imple-
mented with the goal of maximizing the healthy, dignified 
life of the individual, drawing on the lived experience of 
those enmeshed in their community. Both quantitative 
and qualitative research may be valuable in understand-
ing these experiences.

Research Design and Implementation Must Be 
Inclusive of Cultural Sensitivities
Related to the importance of lived experience, it is es-
sential to recognize that food occupies a central place 
in people’s lives and carries with it specific and essential 
cultural meaning integral to self-awareness and cultural 
identification. Unlike pharmaceuticals, which are gener-
ally intentionally engineered and regulated to be reli-
ably identical from one instantiation (eg, molecule or pill) 
to another, food has attributes such as taste, personal 
meaning (comfort foods), interpersonal meaning (foods 
shared with family or friends), and cultural meaning (eg, 

holiday foods) that may challenge standardization. The 
goal of FIM research therefore cannot be to identify the 
one food or combination of foods that leads to health or 
treats a specific illness; instead, food must be conceived 
holistically and in the context of its familiarity and cultural 
meaning. Healthy foods inconsistent with one’s culture 
are unlikely to be consumed and therefore will not con-
tribute to health. Incorporating human-centered design 
from the patients intended to be served by a given in-
tervention is essential to allow a high standard of dietary 
quality across an array of culturally tailored approaches 
that reflect the needs and preferences of a multicultural 
society.

Research Must Maximize Inclusion of Diverse 
Populations
To achieve equity, it will be essential to maximize the in-
clusion of diverse populations, in particular those who 
have been persistently underrepresented in biomedi-
cal research, including women; Black, Hispanic/Latino, 
American Indian and Pacific Islander, and immigrant 
communities; gender minorities; differently abled and 
neurodivergent; and rural populations. FIM research 
should also seek to be inclusive of the many different 
aspects of service in the communities that it represents, 
including patients, family members, and caregivers; FIM 
practitioners such as food producer, grocers, and delivery 
services; clinicians and health care professionals; and re-
searchers with different areas of expertise. In addition, 
to maximize implementation and impact, the research 
will need to resonate with other stakeholders, including 
hospital and health system administrators, payers, policy-
makers, and others.

Research Should Take Into Account the Life 
Course of Individuals
Diet-related diseases affect individuals throughout the 
life course, from within the womb to old age. Periods 
of life having specific vulnerabilities include the prena-
tal period (when food exposures lead to developmental 
programming spanning generations), infancy and child-
hood (when food habits begin), the onset of puberty and 
adolescence (when adult eating habits are established), 
pregnancy, and times of increased physical and mental 
stress (when metabolic needs accelerate and the effects 
of unhealthy food and nutrition may be most acute). FIM 
research should be sensitive to these changes over the 
life course and consider focusing efforts on shorter-term 
interventions that may be especially important during 
time windows when health risks are highest.138 Federal 
programs such as WIC make food available to women 
and children, for example, and have shown benefits in 
long-term health outcomes for both the mother and the 
children.44
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Research Must Be Funded Intentionally and 
Strategically
Research should be purposefully funded, with resources 
directed at the critical questions facing the field. Re-
sources needed to address the questions at hand are 
substantial, but not unlimited, and should be used in a 
way that considers the questions for which research is 
likely to do the most good. Landscape analyses of the 
different ongoing FIM programs are appropriate to iden-
tify gaps in knowledge and opportunities for research 
and targets for funding. On an ongoing basis, it will be 
important to have active surveillance of the available evi-
dence to incorporate learnings into new studies. Some 
replication of findings will be important for the field, and 
researchers will need to be strategic in determining how 
much to invest in developing brand new evidence as op-
posed to purposeful replication. Dialogue with the private 
sector and public policymakers about evidence gaps will 
help inform the research and ongoing advocacy efforts in 
adjacent areas, as well as the design of federal and state 
benefits programs.

Research Must Carefully Consider Potential 
Conflicts of Interest, Relationships With 
Industry, and Commercialization
FIM research is accelerating rapidly, and new techno-
logical developments—including artificial intelligence 
and machine learning—create opportunities to provide 
personalization at scale. These innovations should be 
welcomed into the field, but at the same time, caution 
is warranted to prevent commercial entities from hav-
ing too much influence and potentially interfering with 
high-quality, objective research. These concerns may be 
particularly relevant in a newly emerging or rapidly ex-
panding field with few regulatory guardrails. Investigators 
and funders should therefore take extra precautions to 
ensure the integrity of their research and specifically to 
ensure that relationships with industry and other con-
flicts of interests are made public and easily accessible 
and that the influence of commercial interests is limited 
in the design, conduct, and interpretation of study data. 
At the same time, partnering with the food industry and 
other commercial interests will be imperative given the 
potential for developing efficient approaches that can 
be scaled. Thoughtful and careful relations with industry 
must balance ethical research conduct with translating 
efficacy to long-term effectiveness.

EFFORTS CONCURRENT WITH FIM 
RESEARCH
The translation of FIM research into improved health, 
policy, and acceptance nationally as an approach to im-

proving health and health care will require more than a 
successful and sustained research effort. Research will 
need to be combined with several complementary areas 
of effort, including policy development and implementa-
tion, creating support for regulatory or policy changes in 
systems for payment and quality assurance that will en-
able FIM-related care, professional and public education, 
data sharing for care coordination between health care 
and other agencies delivering FIM programs, and other 
initiatives.

Policy and Advocacy
A clear goal of the research is developing evidence on 
feasible and promising intervention strategies that could 
reduce cardiovascular and chronic disease risk and 
could be translated into policy and practice. This sup-
ports the overarching goal of coverage of FIM interven-
tions shown to be efficacious for those who participate 
through rigorous scientific investigation, in the same 
way that pharmaceutical interventions are covered. De-
velopment of policy approaches will need to occur be-
fore and concurrently with ongoing refinement of the 
scientific evidence. Investigators seeking to change pol-
icy through research findings will need to first determine 
that research design and measured outcomes are rel-
evant to policy and then assess for potential unintended 
consequences of policy implementation. Separately, 
advocacy efforts based on this evidence to encourage 
related policy changes will be important. Advocacy ef-
forts should continue throughout the research phase 
to optimize the likelihood of successful implementation 
at scale after the research is completed and to support 
broader structural and environmental changes that sup-
port healthy eating.

An example of an area in which there are regulatory 
headwinds that would be good to remove is that, in the 
United States, food is counted as a nonmedical expense, 
so at present, FIM interventions may not be included in 
the numerator of medical loss ratios (the ratio between 
what an insurer pays out in medical expenses divided by 
total revenues). This can result in disincentives for payers 
to offer FIM interventions because insurers are required 
to have medical loss ratios of at least 80% in the individ-
ual and small group markets and 85% in the large group 
markets, meaning that at least 80% or 85%, respectively, 
of premium revenues must be spent on what are consid-
ered clinical care and quality improvements.139

We also want to highlight that the promotion of healthy 
diets from sustainable food systems is an important area 
for advocacy to achieve simultaneous improvements in 
nutrition and health while addressing climate change, 
biodiversity loss, land and water use, and nutrient pol-
lution.140 Changing dietary patterns toward diets high in 
fruits, vegetables, nuts, and whole grains with modest 
amounts of animal-sourced foods could lead to healthier 
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diets and more environmentally sustainable food sourcing 
due to their lower environmental footprint compared with 
current diets. These changes require appropriate legis-
lation and incentives, as well as the implementation of 
novel data sets and algorithms that account for the true 
cost of food, including waste, climate effects, and other 
negative externalities.24

Quality and Clinical Data Systems
Implementation of FIM at scale will require the creation 
of payment and quality assurance systems that exist for 
other aspects of medical care with common data met-
rics.141 FIM interventions must have adequate financing 
mechanisms. Consideration should be given to the degree 
of cost sharing that would accompany these services, par-
ticularly because the impact of most FIM interventions will 
likely be greatest among those with food insecurity. As the 
evidence for FIM interventions continues to accumulate, 
efficient implementation in conjunction with health sys-
tems and plans will be an increasingly important priority. 
For instance, FIM practitioners should be appropriately 
vetted to meet Health Insurance Portability and Account-
ability Act of 1996 (HIPAA) standards to ensure the pro-
tection of patient privacy, and coding standards should be 
developed to allow health care professionals and commu-
nity providers to bill for FIM services in consistent ways. 
FIM practitioners and researchers will need to be involved 
in these efforts to ensure that they capture the variety of 
evidence-based interventions. Insurers will need to ensure 
that these payment approaches and mechanisms for han-
dling them align with their systems of payment for more 
traditional types of care, with variability based on whether 
these services are reimbursed as fee for services or as 
part of risk-adjusted capitated systems. Health care pro-
fessionals will need to become familiar with screening for 
nutrition insecurity, counseling patients about FIM options, 
and entering standardized measures and accompanying 
data into electronic health records.142 Similarly, systems for 
the evaluation of FIM approaches and assessment of their 
efficacy will be needed. These might include measures of 
participants’ diet quality, food consumption, program satis-
faction, and clinical and economic outcomes. As FIM ap-
proaches become incorporated into guideline-driven care, 
performance measures and data quality standards will 
need to be developed and monitored for their ability to as-
sess appropriate use of these programs. Implementation 
studies of FIM strategies proven to be of benefit in ran-
domized trials will likely need to be undertaken to identify 
optimal ways to ensure appropriate uptake.

Professional Education
Few medical schools currently offer a comprehensive 
nutrition curriculum, and fewer still provide education 

in FIM approaches to diet-related disease. There is a 
growing movement toward culinary medicine, which 
implies teaching how preparation of healthy food can 
be used to help manage chronic disease. A scoping 
review of such programs showed that there is marked 
heterogeneity in organization and curricula of such pro-
grams.143 In addition, in the event that FIM interventions 
affect prescription needs, health professionals should 
be educated on modifying the use of medications in 
alignment with FIM interventions. Greater standardiza-
tion of professional education in nutrition science and 
its relationship to health and health care use, FIM, and 
FIM research could lead to a larger and more highly 
specialized health care professional base, greater rigor 
in research, and increased likelihood of adoption of FIM 
in health care.

Public Education
Educating the public about the importance of nutrition 
and healthy food to health will be a slow and challeng-
ing process. Building a movement for health insurance 
to cover nutritious food will require ongoing efforts 
over many years, concurrent with the growth of the 
evidence base. Nonprofit health organizations, asso-
ciations for physicians and other health care clinicians, 
public health and prevention specialists, producers of 
healthy food, and others can coordinate educational 
programs to maximize impact. Education will likely 
shape into advocacy by mobilizing people to prioritize 
health and to raise the issue of diet-related disease 
and FIM with local, state, and federal candidates for 
office.

FIM interventions are one component of the multi-
faceted approach to addressing social determinants 
of health and unmet social needs. Complementary to 
this work is the instrumental work of community health 
workers, social workers, and community-based organi-
zations, whose work is critical for connecting individu-
als with the resources and social support initiatives that 
can augment FIM services. Supporting and including 
their work within FIM interventions potentially could 
increase the efficacy, longevity, and reach of the pro-
grams as they help actualize an equitable, robust public 
health ecosystem.144,145

CALL TO ACTION
The AHA FIM Initiative, with support from the Rockefell-
er Foundation, is committed to developing effectiveness 
and cost-effectiveness evidence to inform public and pri-
vate payer coverage decisions on specific FIM interven-
tions in appropriate clinical contexts. This will require a 
concerted, national, cross-sector partnership approach. 
We propose the specific actions in Table 3.
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Table 3.  Call to Action

Call To Action 

Define and determine the scope of FIM and its role in health care, and 
strengthen the FIM evidence base across diverse populations to inform our 
collective understanding of the limitations to the existing evidence and the 
opportunities for incremental impact.

In partnership with others, lead efforts to increase the rigor of FIM studies 
so that the field moves away from predominantly conducting pre–post 
studies in which causal inferences are difficult to draw to one that leads 
the field of nutrition research by using experimental and quasi-experimental 
designs that support more robust and reliable conclusions.

Bring behavioral science and human-centered design into FIM trials more 
systematically to increase engagement and ultimately both efficacy among 
those who choose to participate and population health effectiveness of 
interventions.

Make concerted efforts to obtain funding for more rigorous, adequately 
powered longer-term studies to affect measured clinical outcomes. Conduct 
comparative effectiveness and cost-effectiveness studies, capturing 
tradeoffs between intervention costs and effectiveness to inform decisions 
on which FIM approaches to choose for different populations, outcomes, 
and settings.

Use rapid-cycle innovation principles to improve program enrollment and 
engagement and to study design innovations such as adaptive study 
designs to accelerate learning from research studies.

Embed FIM principles of research, including equity, transparency, rigor, 
quantitative/qualitative balance, dignity, and incorporating lived experience 
of patients and practitioners, to ensure that effective FIM interventions have 
reach, adoption, acceptability, and sustainability within the populations 
served.

Create common data platforms and standardize data elements and metrics 
in FIM studies to facilitate comparisons across studies that could support 
the translation of research into policy.

Catalyze partnerships across communities, food systems, health systems, 
commercial entities, and funding agencies to empower a patient-driven, 
health-for-all approach to mitigate food insecurity and to improve diet quality 
and health outcomes among the most disenfranchised.

Leverage implementation science to examine questions on enrollment, 
dose, engagement, and adherence inclusive of health system or health 
plan integration. Identify and develop strategies to examine predictors of 
implementation success of individuals, and incorporate these into program 
design.

(Continued )

Call To Action 

Expand complementarities of advocacy and policy work through cross-
sector, community-engaged, inclusive coalitions at the regional and national 
levels, as well as governmental partnerships to create dialogue and build 
trust, collaboration, and collective action.

Standardize professional education nationally to include nutritional science 
and FIM research to facilitate adoption of FIM best practices in clinical 
practice by the next generation of health professionals.

FIM indicates Food Is Medicine.

Table 3.  Continued

D
ow

nloaded from
 http://ahajournals.org by on O

ctober 3, 2023



CLINICAL STATEM
ENTS 

AND GUIDELINES

Circulation. 2023;148:00–00. DOI: 10.1161/CIR.0000000000001182� TBD TBD, 2023

Volpp et al Food Is Medicine

19

Writing 
group 
member Employment Research grant 

Other 
research 
support 

Speakers’ 
bureau/
honoraria 

Expert 
witness 

Ownership 
interest 

Consultant/ 
advisory board Other 

Cheryl A.M. 
Anderson

University of Califor-
nia at San Diego

None None None None None None None

LaPrincess C. 
Brewer

Mayo Clinic College 
of Medicine

American Heart Associa-
tion–Amos Medical Faculty 
Development Program*; 
NCATS*; National Institutes 
of Health (NIH) National 
Institute on Minority Health 
and Health Disparities*; 
Centers for Disease Control 
and Prevention*

None None None None None None

Mitchell S.V. 
Elkind

Columbia University None None None None None None American 
Heart 
Association†

Christopher 
D. Gardner

Stanford University None None None None None None None

Julie E. Gervis Jean Mayer USDA 
Human Nutrition 
Research Center 
on Aging, Tufts 
University

None None None None None None None

Robert A. 
Harrington

Stanford University None None None Arnold 
and Por-
ter†

None None None

Mario Herrero Cornell University None None None None None None None

Alice H. 
Lichtenstein

Jean Mayer USDA 
Human Nutrition 
Research Center 
on Aging at Tufts 
University

None None None None None None None

Mark 
McClellen

Duke-Margolis 
Center for Health 
Policy

None None None None None Advisory Board, Johnson 
& Johnson†; Advisory 
Board, Cigna†; Advi-
sory Board, Alignment 
Healthcare†; Advisory 
Board, PrognomIQ†; 
Arsenal Capital Part-
ners†; Blackstone Life 
Sciences†; MITRE†

Guiding 
Committee 
for the 
Health Care 
Payment 
Learning 
and Action 
Network†

Jen Muse American Heart 
Association

None None None None None None None

Christina A. 
Roberto

Department of 
Medical Ethics 
and Health Policy, 
Perelman School of 
Medicine, University 
of Pennsylvania

None None None None None None None

Justin P.V. 
Zachariah

Baylor College of 
Medicine

NHLBI† None None None None None None

This table represents the relationships of writing group members that may be perceived as actual or reasonably perceived conflicts of interest as reported on the 
Disclosure Questionnaire, which all members of the writing group are required to complete and submit. A relationship is considered to be “significant” if (a) the person 
receives $5000 or more during any 12-month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the voting stock or share of the 
entity, or owns $5000 or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the preceding definition.

*Modest.
†Significant.

Writing Group Disclosures Continued

D
ow

nloaded from
 http://ahajournals.org by on O

ctober 3, 2023



CL
IN

IC
AL

 S
TA

TE
M

EN
TS

 
AN

D 
GU

ID
EL

IN
ES

TBD TBD, 2023� Circulation. 2023;148:00–00. DOI: 10.1161/CIR.0000000000001182

Volpp et al Food Is Medicine

20

REFERENCES

	 1.	 US Department of Agriculture, US Department of Health and Human Ser-
vices. Dietary Guidelines for Americans, 2020–2025. 9th ed. 2020. Accessed 
May 1, 2023. https://dietaryguidelines.gov/sites/default/files/2021-03/
Dietary_Guidelines_for_Americans-2020-2025.pdf

	 2.	 Cheng J, Malone A, Thorndike AN. Importance of nutrition security to CVD 
prevention efforts in the USA. Curr Atheroscler Rep. 2023;25:219–230. doi: 
10.1007/s11883-023-01097-z

	 3.	 Jayedi A, Soltani S, Abdolshahi A, Shab-Bidar S. Healthy and unhealthy 
dietary patterns and the risk of chronic disease: an umbrella review of meta-
analyses of prospective cohort studies. Br J Nutr. 2020;124:1133–1144. 
doi: 10.1017/S0007114520002330

	 4.	 Swinburn BA, Sacks G, Hall KD, McPherson K, Finegood DT, Moodie 
ML, Gortmaker SL. The global obesity pandemic: shaped by glob-
al drivers and local environments. Lancet. 2011;378:804–814. doi: 
10.1016/S0140-6736(11)60813-1

	 5.	 Gortmaker SL, Swinburn BA, Levy D, Carter R, Mabry PL, Finegood DT, Huang 
T, Marsh T, Moodie ML. Changing the future of obesity: science, policy, and ac-
tion. Lancet. 2011;378:838–847. doi: 10.1016/S0140-6736(11)60815-5

	 6.	 Saelens BE, Arteaga SS, Berrigan D, Ballard RM, Gorin AA, Powell-Wiley 
TM, Pratt C, Reedy J, Zenk SN. Accumulating Data to Optimally Predict 
Obesity Treatment (ADOPT) core measures: environmental domain. Obesity 
(Silver Spring). 2018;26(suppl 2):S35–S44. doi: 10.1002/oby.22159

	 7.	 Coleman-Jensen A, Rabbitt MP, Gregory CA, Singh A. Household Food Se-
curity in the United States in 2021. US Department of Agriculture, Economic 
Research Service; 2022.

	 8.	 US Department of Agriculture. Food and nutrition security. Accessed June 
19, 2023. https://usda.gov/nutrition-security

	 9.	 Chen PJ, Antonelli M. Conceptual models of food choice: influential factors 
related to foods, individual differences, and society. Foods. 2020;9:1898. 
doi: 10.3390/foods9121898

	10.	 Buttorff C, Ruder T, Bauman M. Multiple Chronic Conditions in the United 
States. RAND Corp; 2017. 

	11.	 Martin AB, Hartman M, Benson J, Catlin A; National Health Expenditure 
Accounts Team. National health care spending in 2021: decline in federal 
spending outweighs greater use of health care: study examines national 
health care expenditures in 2021. Health Aff (Millwood). 2023;42:6–17. doi: 
10.1377/hlthaff.2022.01397

	12.	 Fleischhacker SE, Woteki CE, Coates PM, Hubbard VS, Flaherty GE, 
Glickman DR, Harkin TR, Kessler D, Li WW, Loscalzo J, et al. Strengthen-
ing national nutrition research: rationale and options for a new coordinated 

federal research effort and authority. Am J Clin Nutr. 2020;112:721–769. 
doi: 10.1093/ajcn/nqaa179

	13.	 Deleted in press.
	14.	 Gao Y, Yang A, Zurbau A, Gucciardi E. The effect of Food Is Medicine inter-

ventions on diabetes-related health outcomes among low-income and food-
insecure individuals: a systematic review and meta-analysis. Can J Diabetes. 
2023;47:143–152. doi: 10.1016/j.jcjd.2022.11.001

	15.	 Haslam A, Gill J, Taniguchi T, Love C, Jernigan VBB. The effect of food 
prescription programs on chronic disease management in primarily low-
income populations: a systematic review and meta-analysis. Nutr Health. 
2022;28:389–400. doi: 10.1177/02601060211070718

	16.	 Lichtenstein AH, Appel LJ, Vadiveloo M, Hu FB, Kris-Etherton PM, Rebholz 
CM, Sacks FM, Thorndike AN, Van Horn L, Wylie-Rosett J; on behalf of 
the American Heart Association Council on Lifestyle and Cardiometabolic 
Health; Council on Arteriosclerosis, Thrombosis and Vascular Biology; Coun-
cil on Cardiovascular Radiology and Intervention; Council on Clinical Cardi-
ology; and Stroke Council. 2021 Dietary guidance to improve cardiovascular 
health: a scientific statement from the American Heart Association. Circula-
tion. 2021;144:e472–e487. doi: 10.1161/CIR.0000000000001031

	 17.	 Sacks FM, Lichtenstein AH, Wu JHY, Appel LJ, Creager MA, Kris-Etherton 
PM, Miller M, Rimm EB, Rudel LL, Robinson JG, et al; on behalf of the Amer-
ican Heart Association. Dietary fats and cardiovascular disease: a presi-
dential advisory from the American Heart Association [published correction 
appears in Circulation. 2017;136:e195]. Circulation. 2017;136:e1–e23. doi: 
10.1161/CIR.0000000000000510

	18.	 Eckel RH, Jakicic JM, Ard JD, de Jesus JM, Miller NH, Hubbard VS, Lee 
I-M, Lichtenstein AH, Loria CM, Millen BE, et al. 2013 AHA/ACC guide-
line on lifestyle management to reduce cardiovascular risk: a report of the 
American College of Cardiology/American Heart Association Task Force 
on Practice Guidelines. Circulation. 2014;129(suppl_2):S76–S99. doi: 
10.1161/01.cir.0000437740.48606.d1

	19.	 Singh RK, Chang HW, Yan D, Lee KM, Ucmak D, Wong K, Abrouk M, 
Farahnik B, Nakamura M, Zhu TH, et al. Influence of diet on the gut micro-
biome and implications for human health. J Transl Med. 2017;15:73. doi: 
10.1186/s12967-017-1175-y

	20.	 Central Committee for Medical and Community Program of the American 
Heart Association. Dietary fat and its relation to heart attacks and strokes. 
JAMA. 1961;175:389–391.

	21.	 Food and Nutrition Service. HEI scores for Americans. Accessed June 15, 
2023. https://fns.usda.gov/hei-scores-americans

	22.	 Miller V, Webb P, Cudhea F, Shi P, Zhang J, Reedy J, Erndt-Marino J, 
Coates J, Mozaffarian D; Global Dietary Database. Global dietary qual-
ity in 185 countries from 1990 to 2018 show wide differences by 

Reviewer Disclosures

Reviewer Employment 
Research 
grant 

Other 
research 
support 

Speakers’ 
bureau/
honoraria 

Expert 
witness 

Ownership 
interest 

Consultant/advisory 
board Other 

Lawrence J. 
Appel

Johns Hopkins 
University

None None None None None None None

Tiffany 
Gary-Webb

University of 
Pittsburgh

None None None None None None None

David L. 
Katz

Diet ID, Inc. None None None None Diet ID, 
Inc†

None Diverse (I have long been 
a proponent of food-as-
medicine across a large 
expanse of professional 
activities.)*

Corby 
Kummer

The Aspen 
Institute

None None None None None None None

Donald M. 
Lloyd-Jones

Northwestern 
University 
Feinberg School 
of Medicine

None None None None None None None

This table represents the relationships of reviewers that may be perceived as actual or reasonably perceived conflicts of interest as reported on the Disclosure Ques-
tionnaire, which all reviewers are required to complete and submit. A relationship is considered to be “significant” if (a) the person receives $5000 or more during any 
12-month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the voting stock or share of the entity, or owns $5000 or more of 
the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the preceding definition.

*Modest.
†Significant.

D
ow

nloaded from
 http://ahajournals.org by on O

ctober 3, 2023



CLINICAL STATEM
ENTS 

AND GUIDELINES

Circulation. 2023;148:00–00. DOI: 10.1161/CIR.0000000000001182� TBD TBD, 2023

Volpp et al Food Is Medicine

21

nation, age, education, and urbanicity. Nat Food. 2022;3:694–702. doi: 
10.1038/s43016-022-00594-9

	23.	 Swinburn BA, Kraak VI, Allender S, Atkins VJ, Baker PI, Bogard JR, Brinsden 
H, Calvillo A, De Schutter O, Devarajan R, et al. The global syndemic of 
obesity, undernutrition, and climate change: the Lancet Commission report. 
Lancet. 2019;393:791–846. doi: 10.1016/S0140-6736(18)32822-8

	24.	 Hendriks S, De Groot Ruiz A, Acosta MH, et al. The true cost of food: a pre-
liminary assessment. In: Von Braun J, Afsana K, Fresco LO, Hassan MHA, 
eds. Science and Innovations for Food Systems Transformation. Springer In-
ternational Publishing; 2023:581–601. 

	25.	 Anderson CAM, Thorndike AN, Lichtenstein AH, Van Horn L, Kris-Etherton 
PM, Foraker R, Spees C. Innovation to create a healthy and sustainable food 
system: a science advisory from the American Heart Association. Circulation. 
2019;139:e1025–e1032. doi: 10.1161/CIR.0000000000000686

	26.	 Neufeld LM, Hendriks S, Hugas M. Healthy diet: a definition for the United 
Nations Food Systems Summit 2021. In: Von Braun J, Afsana K, Fresco LO, 
Hassan MHA, eds. Science and Innovations for Food Systems Transforma-
tion. Springer International Publishing; 2023:21–30. 

	 27.	 Global Panel on Agriculture and Food Systems for Nutrition. Future food 
systems: for people, our planet, and prosperity. 2020. Accessed June 7, 
2023. https://foresight.glopan.org/

	28.	 Carpenter KJ. The discovery of vitamin C. Ann Nutr Metab. 2012;61:259–
264. doi: 10.1159/000343121

	29.	 Taylor R, Rieger A. Medicine as social science: Rudolf Virchow on the typhus 
epidemic in Upper Silesia. Int J Health Serv Plan Adm Eval. 1985;15:547–
559. doi: 10.2190/XX9V-ACD4-KUXD-C0E5

	30.	 Geiger HJ. The first community health center in Mississippi: communities 
empowering themselves. Am J Public Health. 2016;106:1738–1740. doi: 
10.2105/AJPH.2016.303421

	31.	 Lubinger B. A public health pioneer. Accessed May 1, 2023. http://case.
edu/think/spring2016/public-health-pioneer.html

	32.	 Community Servings. History of Community Servings. Accessed February 
19, 2020. https://servings.org/about-us/history/

	33.	 God’s Love We Deliver. Being sick and hungry is a crisis. Accessed August 
8, 2023. https://glwd.org/

	34.	 Project Open Hand. Accessed May 1, 2023. https://openhand.org/
	35.	 Food Is Medicine Coalition. Accessed February 19, 2020. http://fimcoalition.org
	36.	 What is value-based healthcare? NEJM Catalyst. Published January 1, 2017. 

Accessed March 1, 2019. https://catalyst.nejm.org/what-is-value-based-
healthcare/

	 37.	 Alley DE, Asomugha CN, Conway PH, Sanghavi DM. Accountable health 
communities: addressing social needs through Medicare and Medicaid. N 
Engl J Med. 2016;374:8–11. doi: 10.1056/NEJMp1512532

	38.	 US Senate. The Patient Protection and Affordable Care Act detailed sum-
mary. 2009. Accessed January 24, 2018. https://dpc.senate.gov/healthre-
formbill/healthbill04.pdf

	39.	 Berkowitz SA, Baggett TP, Edwards ST. Addressing health-related so-
cial needs: value-based care or values-based care? J Gen Intern Med. 
2019;34:1916–1918. doi: 10.1007/s11606-019-05087-3

	40.	 Downer S, Clippinger E, Kummer C, Hager K, Acosta V. Food Is Medicine re-
search action plan. Aspen Institute. 2022. https://aspeninstitute.org/wp-con-
tent/uploads/2022/01/Food-is-Medicine-Action-Plan-Final_012722.pdf

	41.	 Food and Nutrition Service, United States Department of Agriculture. Sup-
plemental Nutrition Assistance Program (SNAP). Accessed July 21, 2023. 
https://fns.usda.gov/snap/supplemental-nutrition-assistance-program

	42.	 Colello KJ. Older Americans Act: Nutrition Services Program. Congressional 
Research Services. 2020. https://crsreports.congress.gov/product/pdf/
IF/IF10633

	43.	 US Department of Agriculture Food and Nutrition Service. Special Supple-
mental Nutrition Program for Women, Infants, and Children (WIC). Accessed 
May 1, 2023. https://fns.usda.gov/wic

	44.	 Caulfield LE, Bennett WL, Gross SM, et al. Maternal and child outcomes asso-
ciated with the Special Supplemental Nutrition Program for Women, Infants, 
and Children (WIC). Agency for Healthcare Research and Quality. 2022. Ac-
cessed May 16, 2023. http://ncbi.nlm.nih.gov/books/NBK579797/

	45.	 Food and Nutrition Service, US Department of Agriculture. About WIC: how 
WIC helps. Accessed August 2, 2018. https://fns.usda.gov/wic/about-wic-
how-wic-helps

	46.	 Hoynes H, Page M, Stevens AH. Can targeted transfers improve birth out-
comes? Evidence from the introduction of the WIC program. J Public Econ. 
2011;95:813–827. doi: 10.1016/j.jpubeco.2010.12.006

	 47.	 Food and Nutrition Service, US Department of Agriculture. National and 
State Level Estimates of WIC Eligibility and Program Reach in 2020. Ac-
cessed May 16, 2023. https://fns.usda.gov/wic/eligibility-and-program-
reach-estimates-2020

	48.	 US Department of Agriculture, National Institute of Food and Agriculture. 
Gus Schumacher Nutrition Incentive Program (GusNIP). Accessed May 
1, 2023. http://nifa.usda.gov/grants/programs/hunger-food-security-
programs/gus-schumacher-nutrition-incentive-program

	49.	 US Department of Agriculture National Institute of Food and Agriculture. 
Gus Schumacher Nutrition Incentive Program - Produce Prescription (Gus-
NIP-PPR). Accessed June 19, 2023. http://nifa.usda.gov/gusnip-request-
applications-resources-ppr

	50.	 Verma S. CMS approves North Carolina’s innovative Medicaid demonstration 
to help improve health outcomes. October 1, 2018. Accessed October 30, 
2018. https://healthaffairs.org/do/10.1377/hblog20181024.406020/full/

	51.	 Willink A, DuGoff EH. Integrating medical and nonmedical services: 
the promise and pitfalls of the CHRONIC Care Act. N Engl J Med. 
2018;378:2153–2155. doi: 10.1056/NEJMp1803292

	52.	 McGovern JP. DM2.H.R.5370, 117th Congress (2021-2022): Medically 
Tailored Home-Delivered Meals Demonstration Pilot Act of 2021. Sep-
tember 24, 2021. Accessed May 1, 2023. https://www.congress.gov/
bill/117th-congress/house-bill/5370?s=1&r=99

	53.	 Saxe-Custack A, LaChance J, Hanna-Attisha M. Child consumption of 
whole fruit and fruit juice following six months of exposure to a pediat-
ric fruit and vegetable prescription program. Nutrients. 2019;12:25. doi: 
10.3390/nu12010025

	54.	 Bryce R, Guajardo C, Ilarraza D, Milgrom N, Pike D, Savoie K, Valbuena F, 
Miller-Matero LR. Participation in a farmers’ market fruit and vegetable pre-
scription program at a federally qualified health center improves hemoglobin 
A1C in low income uncontrolled diabetics. Prev Med Rep. 2017;7:176–179. 
doi: 10.1016/j.pmedr.2017.06.006

	55.	 Trapl ES, Joshi K, Taggart M, Patrick A, Meschkat E, Freedman DA. 
Mixed methods evaluation of a produce prescription program for 
pregnant women. J Hunger Environ Nutr. 2017;12:529–543. doi: 
10.1080/19320248.2016.1227749

	56.	 Sastre L, Wynn D, Roupe M, Jacobs M. Link between redemption of a medi-
cal food pantry voucher and reduced hospital readmissions. Prev Med Rep. 
2021;23:101400. doi: 10.1016/j.pmedr.2021.101400

	 57.	 Gany F, Lee T, Loeb R, Ramirez J, Moran A, Crist M, McNish T, Leng 
JCF. Use of hospital-based food pantries among low-income ur-
ban cancer patients. J Community Health. 2015;40:1193–1200. doi: 
10.1007/s10900-015-0048-7

	58.	 Aiyer JN, Raber M, Bello RS, Brewster A, Caballero E, Chennisi C, Durand C, 
Galindez M, Oestman K, Saifuddin M, et al. A pilot food prescription program 
promotes produce intake and decreases food insecurity. Transl Behav Med. 
2019;9:922–930. doi: 10.1093/tbm/ibz112

	59.	 Go AS, Tan TC, Horiuchi KM, Laws D, Ambrosy AP, Lee KK, Maring BL, Joy J, 
Couch C, Hepfer P, et al; KP NOURISH Study Investigators. Effect of medical-
ly tailored meals on clinical outcomes in recently hospitalized high-risk adults. 
Med Care. 2022;60:750–758. doi: 10.1097/MLR.0000000000001759

	60.	 Berkowitz SA, Delahanty LM, Terranova J, Steiner B, Ruazol MP, Singh R, 
Shahid NN, Wexler DJ. Medically tailored meal delivery for diabetes pa-
tients with food insecurity: a randomized cross-over trial. J Gen Intern Med. 
2019;34:396–404. doi: 10.1007/s11606-018-4716-z

	61.	 Palar K, Napoles T, Hufstedler LL, Seligman H, Hecht FM, Madsen K, 
Ryle M, Pitchford S, Frongillo EA, Weiser SD. Comprehensive and medi-
cally appropriate food support is associated with improved HIV and 
diabetes health. J Urban Health Bull N Y Acad Med. 2017;94:87–99. doi: 
10.1007/s11524-016-0129-7

	62.	 Hager K, Shi P, Li Z, Chui K, Berkowitz SA, Mozaffarian D, Chhabra J, Wilken 
J, Vergara C, Becker E, et al. Evaluation of a produce prescription program 
for patients with diabetes: a longitudinal analysis of glycemic control. Diabe-
tes Care. 2023;46:1169–1176. doi: 10.2337/dc22-1645

	63.	 Seligman HK, Smith M, Rosenmoss S, Marshall MB, Waxman E. Com-
prehensive diabetes self-management support from food banks: a ran-
domized controlled trial. Am J Public Health. 2018;108:1227–1234. doi: 
10.2105/AJPH.2018.304528

	64.	 Thomas KS, Akobundu U, Dosa D. More than a meal? A randomized 
control trial comparing the effects of home-delivered meals programs 
on participants’ feelings of loneliness. J Gerontol B Psychol Sci Soc Sci. 
2016;71:1049–1058. doi: 10.1093/geronb/gbv111

	65.	 Trapl ES, Smith S, Joshi K, Osborne A, Benko M, Matos AT, Bolen S. Dietary 
impact of produce prescriptions for patients with hypertension. Prev Chronic 
Dis. 2018;15:180301. doi: 10.5888/pcd15.180301

	66.	 Izumi BT, Higgins CE, Baron A, Ness SJ, Allan B, Barth ET, Smith TM, 
Pranian K, Frank B. Feasibility of using a community-supported agriculture 
program to increase access to and intake of vegetables among federally 
qualified health center patients. J Nutr Educ Behav. 2018;50:289–296.e1. 
doi: 10.1016/j.jneb.2017.09.016

D
ow

nloaded from
 http://ahajournals.org by on O

ctober 3, 2023



CL
IN

IC
AL

 S
TA

TE
M

EN
TS

 
AN

D 
GU

ID
EL

IN
ES

TBD TBD, 2023� Circulation. 2023;148:00–00. DOI: 10.1161/CIR.0000000000001182

Volpp et al Food Is Medicine

22

	 67.	 Berkowitz SA, O’Neill J, Sayer E, Shahid NN, Petrie M, Schouboe S, Saraceno 
M, Bellin R. Health center–based community-supported agriculture: an RCT. 
Am J Prev Med. 2019;57:S55–S64. doi: 10.1016/j.amepre.2019.07.015

	68.	 Chrisinger A, Wetter A. Fruit and vegetable prescription program: design 
and evaluation of a program for families of varying socioeconomic status. J 
Nutr Educ Behav. 2016;48:S57. doi: 10.1016/j.jneb.2016.04.153

	69.	 Gordon B, Ridinger S, Krick R, Grosvenor L, Charron R. Fruit and vegetable 
prescription program for diabetes control among community health centers 
in rural Idaho and Oregon. Am J Public Health. 2022;112:975–979. doi: 
10.2105/AJPH.2022.306853

	70.	 Afshin A, Peñalvo JL, Del Gobbo L, Silva J, Michaelson M, O'Flaherty M, 
Capewell S, Spiegelman D, Danaei G, Mozaffarian D. The prospective impact of 
food pricing on improving dietary consumption: a systematic review and meta-
analysis. PLoS One. 2017;12:e0172277. doi: 10.1371/journal.pone.0172277

	71.	 Rummo PE, Roberto CA, Thorpe LE, Troxel AB, Elbel B. Effect of finan-
cial incentives and default options on food choices of adults with low in-
come in online retail settings: a randomized clinical trial. JAMA Netw Open. 
2023;6:e232371. doi: 10.1001/jamanetworkopen.2023.2371

	72.	 Greenthal E, Jia J, Poblacion A, James T. Patient experiences and pro-
vider perspectives on a hospital-based food pantry: a mixed meth-
ods evaluation study. Public Health Nutr. 2019;22:3261–3269. doi: 
10.1017/S1368980019002040

	73.	 Cheyne K, Smith M, Felter EM, Orozco M, Steiner EA, Park Y, Gary-Webb TL. 
Food bank–based diabetes prevention intervention to address food security, 
dietary intake, and physical activity in a food-insecure cohort at high risk for 
diabetes. Prev Chronic Dis. 2020;17:190210. doi: 10.5888/pcd17.190210

	74.	 Ferrer RL, Neira LM, De Leon Garcia GL, Cuellar K, Rodriguez J. Primary 
care and food bank collaboration to address food insecurity: a pilot ran-
domized trial. Nutr Metab Insights. 2019;12:117863881986643. doi: 
10.1177/1178638819866434

	75.	 Hu D, Cherian A, Chagin K, Bier J, Einstadter D, Gunzler D, Glenn A, 
McLaughlin E, Cook K, Misak J, et al. Food as medicine clinic: early results 
and lessons learned. Cureus. 2022;14:e31912. doi: 10.7759/cureus.31912

	76.	 Seligman HK, Lyles C, Marshall MB, Prendergast K, Smith MC, Headings 
A, Bradshaw G, Rosenmoss S, Waxman E. A pilot food bank intervention 
featuring diabetes-appropriate food improved glycemic control among 
clients in three states. Health Aff (Millwood). 2015;34:1956–1963. doi: 
10.1377/hlthaff.2015.0641

	 77.	 Wetherill MS, Chancellor McIntosh H, Beachy C, Shadid O. Design and im-
plementation of a clinic-based food pharmacy for food insecure, uninsured 
patients to support chronic disease self-management. J Nutr Educ Behav. 
2018;50:947–949. doi: 10.1016/j.jneb.2018.05.014

	78.	 Feinberg AT, Hess A, Passaretti M, Coolbaugh S, Lee TH. Prescribing food 
as a specialty drug. NEJM Catalyst. April 10, 2018. Accessed May 1, 2023. 
https://catalyst.nejm.org/doi/full/10.1056/CAT.18.0212

	79.	 Sharma SV, McWhorter JW, Chow J, Danho MP, Weston SR, Chavez F, Moore 
LS, Almohamad M, Gonzalez J, Liew E, et al. Impact of a virtual culinary 
medicine curriculum on biometric outcomes, dietary habits, and related psy-
chosocial factors among patients with diabetes participating in a food pre-
scription program. Nutrients. 2021;13:4492. doi: 10.3390/nu13124492

	80.	 Biber DD. A pilot evaluation of the Food as Medicine program for pa-
tients with type 2 diabetes. Eval Program Plann. 2023;97:102234. doi: 
10.1016/j.evalprogplan.2023.102234

	81.	 Paolantonio L, Kim SY, Ramirez J, Roberts-Eversley N, Li Y, Melnic I, Wu M, 
Jutagir DR, Smith J, Oladele M, et al. Food purchasing behavior of food in-
secure cancer patients receiving supplemental food vouchers. Support Care 
Cancer. 2020;28:3739–3746. doi: 10.1007/s00520-019-05183-4

	82.	 Wu JH, Trieu K, Coyle D, Huang L, Wijesuriya N, Nallaiah K, Lung T, Di Tanna 
GL, Zheng M, Mozaffarian D, et al. Testing the feasibility and dietary impact 
of a “produce prescription” program for adults with undermanaged type 2 
diabetes and food insecurity in Australia. J Nutr. 2022;152:2409–2418. 
doi: 10.1093/jn/nxac152

	83.	 Cohen DA, Estrada EL, Montes M, Voorhees AC, Inzhakova G, Rios C, Hsieh 
T, Tayag J, Castillo A, Hashmi S. Food prescription pilots: feasibility, accept-
ability and affordability of improving diet through menu planning and grocery 
delivery. J Hum Nutr Diet. 2023;36:1556–1563. doi: 10.1111/jhn.13142

	84.	 Tapper EB, Baki J, Nikirk S, Hummel S, Asrani SK, Lok AS. Medically tai-
lored meals for the management of symptomatic ascites: the SALTYFOOD 
pilot randomized clinical trial. Gastroenterol Rep. 2020;8:453–456. doi: 
10.1093/gastro/goaa059

	85.	 Hummel SL, Karmally W, Gillespie BW, Helmke S, Teruya S, Wells J, Trumble 
E, Jimenez O, Marolt C, Wessler JD, et al. Home-delivered meals postdis-
charge from heart failure hospitalization. Circ Heart Fail. 2018;11:e004886. 
doi: 10.1161/CIRCHEARTFAILURE.117.004886

	 86.	 Gurvey J, Rand K, Daugherty S, Dinger C, Schmeling J, Laverty N. 
Examining health care costs among MANNA clients and a com-
parison group. J Prim Care Community Health. 2013;4:311–317. doi: 
10.1177/2150131913490737

	 87.	 Troyer JL, Racine EF, Ngugi GW, McAuley WJ. The effect of home-deliv-
ered Dietary Approach to Stop Hypertension (DASH) meals on the diets of 
older adults with cardiovascular disease. Am J Clin Nutr. 2010;91:1204–
1212. doi: 10.3945/ajcn.2009.28780

	 88.	 Kelly C, Gleason K, Drace M, Steiner JF, Schwartz P, Robinson R, Boxer 
RS. Participant perspectives on the impact of receiving medically tailored 
meals on post-hospitalization. Public Health Nurs. 2023;40:497–503. doi: 
10.1111/phn.13184

	 89.	 Berkowitz SA, Terranova J, Randall L, Cranston K, Waters DB, Hsu J. 
Association Between Receipt of a Medically Tailored Meal Program 
and Health Care Use. JAMA Intern Med. 2019;179:786–793. doi: 
10.1001/jamainternmed.2019.0198

	 90.	 Berkowitz SA, Terranova J, Hill C, Ajayi T, Linsky T, Tishler LW, DeWalt 
DA. Meal delivery programs reduce the use of costly health care in du-
ally eligible Medicare and Medicaid beneficiaries. Health Aff Proj Hope. 
2018;37:535–542. doi: 10.1377/hlthaff.2017.0999

	 91.	 Hager K, Cudhea FP, Wong JB, Berkowitz SA, Downer S, Lauren BN, 
Mozaffarian D. Association of National Expansion of Insurance Coverage 
of Medically Tailored Meals With Estimated Hospitalizations and Health 
Care Expenditures in the US. JAMA Netw Open. 2022;5:e2236898. doi: 
10.1001/jamanetworkopen.2022.36898

	 92.	 Deleted in press.
	 93.	 Thaler RH, Sunstein CR. Nudge: Improving Decisions about Health, Wealth, 

and Happiness. Penguin Books; 2009.
	 94.	 Daysal NM, Simonsen M, Trandafir M, Breining S. Spillover effects of 

early-life medical interventions. Rev Econ Stat. 2022;104:1–16. doi: 
10.1162/rest_a_00982

	 95.	 Enright G, Allman-Farinelli M, Redfern J. Effectiveness of family-based 
behavior change interventions on obesity-related behavior change in chil-
dren: a realist synthesis. Int J Environ Res Public Health. 2020;17:4099. 
doi: 10.3390/ijerph17114099

	 96.	 Matthan NR, Barger K, Wylie-Rosett J, Xue X, Groisman-Perelstein AE, 
Diamantis PM, Ginsberg M, Mossavar-Rahmani Y, Lichtenstein AH. 
Spillover effects of a family-based childhood weight-management inter-
vention on parental nutrient biomarkers and cardiometabolic risk factors. 
Curr Dev Nutr. 2022;6:nzab152. doi: 10.1093/cdn/nzab152

	 97.	 Cellini SR, McKernan SM, Ratcliffe C. The dynamics of poverty in the 
United States: a review of data, methods, and findings. J Policy Analysis 
Manage. 2008;27:577–605. doi: 10.1002/pam.20337

	 98.	 Knowler WC, Fowler SE, Hamman RF, Christophi CA, Hoffman HJ, 
Brenneman AT, Brown-Friday JO, Goldberg R, Venditti E, Nathan 
DM; Diabetes Prevention Program Research Group. 10-Year follow-
up of diabetes incidence and weight loss in the Diabetes Prevention 
Program Outcomes Study. Lancet. 2009;374:1677–1686. doi: 
10.1016/S0140-6736(09)61457-4

	 99.	 List JA. The Voltage Effect: How to Make Good Ideas Great and Great Ideas 
Scale. 1st ed. Currency; 2022.

	100.	 National Institutes of Health, National Institute on Aging. 
NIH stage model for behavioral intervention development. 
Accessed June 21, 2023. https://nia.nih.gov/research/dbsr/
nih-stage-model-behavioral-intervention-development

	101.	 Onken L. Implementation science at the National Institute on Aging: the 
principles of it. Kaskie B, ed. Public Policy Aging Rep. 2022;32:39–41. doi: 
10.1093/ppar/prab034

	102.	 Asch DA, Rosin R. Innovation as discipline, not fad. N Engl J Med. 
2015;373:592–594. doi: 10.1056/NEJMp1506311

	103.	 Evans EW, Lyerly R, Gans KM, Alexander Scott N, Cohen ED, Lawson E, 
Nunn A. Translating research-funded mobile produce market trials into 
sustained public health programs: food on the move. Public Health Rep. 
2022;137:425–430. doi: 10.1177/00333549211012409

	104.	 Byrnes J, Elliott T, Vale MJ, Jelinek MV, Scuffham P. Coaching pa-
tients saves lives and money. Am J Med. 2018;131:415–421.e1. doi: 
10.1016/j.amjmed.2017.10.019

	105.	 Agricultural Improvement Act of 2018. Vol 132 STAT 4490. 2018. 
Accessed June 2, 2023. https://uscode.house.gov/statutes/pl/115/334.
pdf

	106.	 Bhat S, Coyle DH, Trieu K, Neal B, Mozaffarian D, Marklund M, Wu JHY. 
Healthy food prescription programs and their impact on dietary behavior 
and cardiometabolic risk factors: a systematic review and meta-analysis. 
Adv Nutr. 2021;12:1944–1956. doi: 10.1093/advances/nmab039

D
ow

nloaded from
 http://ahajournals.org by on O

ctober 3, 2023



CLINICAL STATEM
ENTS 

AND GUIDELINES

Circulation. 2023;148:00–00. DOI: 10.1161/CIR.0000000000001182� TBD TBD, 2023

Volpp et al Food Is Medicine

23

	 107.	 Lee Y, Mozaffarian D, Sy S, Huang Y, Liu J, Wilde PE, Abrahams-Gessel 
S, de Souza Veiga Jardim T, Gaziano TA, Micha R. Cost-effectiveness of 
financial incentives for improving diet and health through Medicare and 
Medicaid: a microsimulation study. PLoS Med. 2019;16:e1002761. doi: 
10.1371/journal.pmed.1002761

	108.	 Underhill K, Venkataramani A, Volpp KG. Fulfilling states’ duty to evalu-
ate Medicaid waivers. N Engl J Med. 2018;379:1985–1988. doi: 
10.1056/NEJMp1807370

	109.	 Gertler P, Gracner T. The Sweet Life: The Long-Term Effects of a Sugar-Rich 
Early Childhood. National Bureau of Economic Research; 2022:w30799. 

	110.	 Roberto CA, Lawman HG, LeVasseur MT, Mitra N, Peterhans A, Herring B, 
Bleich SN. Association of a beverage tax on sugar-sweetened and artifi-
cially sweetened beverages with changes in beverage prices and sales at 
chain retailers in a large urban setting. JAMA. 2019;321:1799–1810. doi: 
10.1001/jama.2019.4249

	111.	 Kroger. OptUP: healthy eating & nutrition. Accessed June 2, 2023. https://
www.kroger.com/health/pharmacy/optup

	112.	 Koskey A. How Instacart is forging the future of food as medicine with 
American Heart Association and the Rockefeller Foundation. Instacart 
Corporate. April 25, 2023. Accessed June 2, 2023. https://instacart.
com/company/updates/how-instacart-is-forging-the-future-of-food-as-
medicine-with-american-heart-association-and-the-rockefeller-foundation/

	113.	 Jelinek MV, Santamaria JD, Best JD, Thompson DR, Tonkin AM, 
Vale MJ. Reversing social disadvantage in secondary prevention 
of coronary heart disease. Int J Cardiol. 2014;171:346–350. doi: 
10.1016/j.ijcard.2013.12.022

	114.	 Richardson S, Lawrence K, Schoenthaler AM, Mann D. A frame-
work for digital health equity. NPJ Digit Med. 2022;5:119. doi: 
10.1038/s41746-022-00663-0

	115.	 Katz DL, Karlsen MC, Chung M, Shams-White MM, Green LW, Fielding J, 
Saito A, Willett W. Hierarchies of Evidence Applied to Lifestyle Medicine 
(HEALM): introduction of a strength-of-evidence approach based on a 
methodological systematic review. BMC Med Res Methodol. 2019;19:178. 
doi: 10.1186/s12874-019-0811-z

	116.	 Qian F, Riddle MC, Wylie-Rosett J, Hu FB. Red and processed meats and 
health risks: how strong is the evidence? Diabetes Care. 2020;43:265–
271. doi: 10.2337/dci19-0063

	 117.	 Health.gov. White House Conference on Hunger, Nutrition, and 
Health. Accessed May 2, 2023. https://health.gov/our-work/nutrition- 
physical-activity/white-house-conference-hunger-nutrition-and-health

	118.	 Patient-Centered Outcomes Research Institute. PCORI meth-
odology standards: standards for studies of complex interven-
tions. November 12, 2015. Accessed December 6, 2018. https://
pcori.org/research-results/about-our-research/research-methodology/
pcori-methodology-standards#Complex

	119.	 Russell LB, Norton LA, Pagnotti D, Sevinc C, Anderson S, Finnerty Bigelow 
D, Iannotte LG, Josephs M, McGilloway R, Barankay I, et al. Using clini-
cal trial data to estimate the costs of behavioral interventions for poten-
tial adopters: a guide for trialists. Med Decis Making. 2021;41:9–20. doi: 
10.1177/0272989X20973160

	120.	 Sanders GD, Neumann PJ, Basu A, Brock DW, Feeny D, Krahn M, Kuntz 
KM, Meltzer DO, Owens DK, Prosser LA, et al. Recommendations for con-
duct, methodological practices, and reporting of cost-effectiveness analy-
ses: Second Panel on Cost-Effectiveness in Health and Medicine. JAMA. 
2016;316:1093–1103. doi: 10.1001/jama.2016.12195

	121.	 Downer S, Berkowitz SA, Harlan TS, Olstad DL, Mozaffarian D. Food Is 
Medicine: actions to integrate food and nutrition into healthcare. BMJ. 
2020;369:m2482. doi: 10.1136/bmj.m2482

	122.	 Hare AJ, Patel MS, Volpp K, Adusumalli S. The role of behavioral econom-
ics in improving cardiovascular health behaviors and outcomes. Curr Cardiol 
Rep. 2021;23:153. doi: 10.1007/s11886-021-01584-2

	123.	 Gilmore AB, Fabbri A, Baum F, Bertscher A, Bondy K, Chang H-J, Demaio 
S, Erzse A, Freudenberg N, Friel S, et al. Defining and conceptualising the 
commercial determinants of health. Lancet. 2023;401:1194–1213. doi: 
10.1016/S0140-6736(23)00013-2

	124.	 Downs S, Volpp KG. Improving health outcomes in the US: let’s stop rely-
ing on people swimming upstream. NEJM Catalyst. December 18, 2020. 
Accessed June 2, 2023. https://catalyst.nejm.org/doi/full/10.1056/
CAT.20.0559

	125.	 Gopalan A, Shaw PA, Lim R, Paramanund J, Patel D, Zhu J, Volpp KG, 
Buttenheim AM. Use of financial incentives and text message feedback 
to increase healthy food purchases in a grocery store cash back pro-
gram: a randomized controlled trial. BMC Public Health. 2019;19:674. doi: 
10.1186/s12889-019-6936-5

	126.	 Deleted in press.

	 127.	 Vargo L, Ciesielski TH, Embaye M, Bird A, Freedman DA. Understanding 
SNAP recipient characteristics to guide equitable expansion of nutrition 
incentive programs in diverse food retail settings. Int J Environ Res Public 
Health. 2022;19:4977. doi: 10.3390/ijerph19094977

	128.	 Andersen CC, Cabeza de Baca T, Votruba SB, Stinson EJ, Engel SG, 
Krakoff J, Gluck ME. Food insecurity moderates the relationship between 
momentary affect and adherence in a dietary intervention study. Obesity 
(Silver Spring). 2022;30:369–377. doi: 10.1002/oby.23335

	129.	 Himmelgreen D, Romero-Daza N, Heuer J, Lucas W, Salinas-Miranda 
AA, Stoddard T. Using syndemic theory to understand food insecurity 
and diet-related chronic diseases. Soc Sci Med. 2022;295:113124. doi: 
10.1016/j.socscimed.2020.113124

	130.	 Keenan GS, Christiansen P, Hardman CA. Household food insecurity, 
diet quality, and obesity: an explanatory model. Obesity (Silver Spring). 
2021;29:143–149. doi: 10.1002/oby.23033

	131.	 Morales ME, Berkowitz SA. The relationship between food insecu-
rity, dietary patterns, and obesity. Curr Nutr Rep. 2016;5:54–60. doi: 
10.1007/s13668-016-0153-y

	132.	 van der Velde LA, van Dijk WW, Numans ME, Kiefte-de Jong JC. 
Extending the theory of planned behavior for explaining dietary quality: the 
role of financial scarcity and food insecurity status. J Nutr Educ Behav. 
2022;54:636–646. doi: 10.1016/j.jneb.2022.02.019

	133.	 Orr CJ, Keyserling TC, Ammerman AS, Berkowitz SA. Diet quality trends 
among adults with diabetes by socioeconomic status in the U.S.: 1999-2014. 
BMC Endocr Disord. 2019;19:54. doi: 10.1186/s12902-019-0382-3

	134.	 Thorndike AN, Gardner CD, Kendrick KB, Seligman HK, Yaroch AL, 
Gomes AV, Ivy KN, Scarmo S, Cotwright CJ, Schwartz MB; American Heart 
Association Advocacy Coordinating Committee. Strengthening US food 
policies and programs to promote equity in nutrition security: a policy state-
ment from the American Heart Association. Circulation. 2022;145:e1077–
e1093. doi: 10.1161/CIR.0000000000001072

	135.	 Casadevall A, Fang FC. Rigorous science: a how-to guide. mBio. 
2016;7:e01902–e01916. doi: 10.1128/mBio.01902-16

	136.	 National Commission for the Protection of Human Subjects of Biomedical 
and Behavioral Research. The Belmont Report: ethical principles and 
guidelines for the protection of human subjects of research. 2018. 
Accessed May 30, 2023. https://hhs.gov/ohrp/regulations-and-policy/
belmont-report/read-the-belmont-report/index.html

	 137.	 Braveman P, Arkin E, Orleans T, Proctor D, Plough A. What is health eq-
uity? And what difference does a definition make? Robert Wood Johnson 
Foundation. 2017. Accessed May 30, 2023. https://www.rwjf.org/en/
insights/our-research/2017/05/what-is-health-equity-.html

	138.	 Wethington E, Johnson-Askew WL. Contributions of the life course perspec-
tive to research on food decision making. Ann Behav Med Publ Soc Behav 
Med. 2009;38(suppl 1):S74–S80. doi: 10.1007/s12160-009-9123-6

	139.	 HealthCare.gov. Rate review & the 80/20 rule. Accessed June 21, 2023. 
https://healthcare.gov/health-care-law-protections/rate-review/

	140.	 Willett W, Rockström J, Loken B, Springmann M, Lang T, Vermeulen S, 
Garnett T, Tilman D, DeClerck F, Wood A, et al. Food in the anthropocene: the 
EAT-Lancet commission on healthy diets from sustainable food systems. 
Lancet. 2019;393:447–492. doi: 10.1016/S0140-6736(18)31788-4

	141.	 Budd Nugent N, Byker Shanks C, Seligman HK, Fricke H, Parks CA, Stotz 
S, Yaroch AL. Accelerating evaluation of financial incentives for fruits and 
vegetables: a case for shared measures. Int J Environ Res Public Health. 
2021;18:12140. doi: 10.3390/ijerph182212140

	142.	 Vadiveloo M, Lichtenstein AH, Anderson C, Aspry K, Foraker R, Griggs 
S, Hayman LL, Johnston E, Stone NJ, Thorndike AN; on behalf of the 
American Heart Association Council on Lifestyle and Cardiometabolic 
Health; Council on Arteriosclerosis, Thrombosis and Vascular Biology; 
Council on Cardiovascular and Stroke Nursing; Council on Clinical 
Cardiology; and Stroke Council. Rapid diet assessment screening tools for 
cardiovascular disease risk reduction across healthcare settings: a scien-
tific statement from the American Heart Association. Circ Cardiovasc Qual 
Outcomes. 2020;13:e000094. doi: 10.1161/HCQ.0000000000000094

	143.	 Tan J, Atamanchuk L, Rao T, Sato K, Crowley J, Ball L. Exploring culi-
nary medicine as a promising method of nutritional education in 
medical school: a scoping review. BMC Med Educ. 2022;22:441. doi: 
10.1186/s12909-022-03449-w

	144.	 Biden-Harris Administration. Biden-Harris Administration National Strategy 
on Hunger, Nutrition, and Health. 2022. Accessed May 30, 2023. https://
whitehouse.gov/wp-content/uploads/2022/09/White-House-National-
Strategy-on-Hunger-Nutrition-and-Health-FINAL.pdf

	145.	 World Economic Forum. Global Health Equity Network: action guide. 
2023. Accessed May 30, 2023. https://weforum.org/docs/WEF_GHEN_
Action_Guide_2023.pdf

D
ow

nloaded from
 http://ahajournals.org by on O

ctober 3, 2023


	Food Is Medicine: A Presidential Advisory From the American Heart Association
	IMPORTANCE OF DIET AND NUTRITION TO CARDIOVASCULAR HEALTH
	CHALLENGES TO CONSUMING A HEALTHY DIET
	HISTORY OF FIM PRACTICE
	CURRENT LANDSCAPE OF FIM RESEARCH
	Cashlike FIM Interventions
	In-Kind Interventions

	OUTSTANDING QUESTIONS AND GAPS IN THE FIELD
	Effectiveness
	Comparative Effectiveness
	Heterogeneous Treatment Effects
	Cost-Effectiveness
	Implementation

	POTENTIAL APPROACHES AND SOLUTIONS TO CLOSE GAPS IN THE FIELD
	Initiate Dedicated Studies
	Rigorously Evaluate Ongoing Government Programs and Other Natural Experiments
	Leverage Ongoing Developments in Food Retail
	Build Tools to Scale FIM

	PLANS AND METHODS FOR THE AHA FIM INITIATIVE
	PRINCIPLES OF FIM RESEARCH
	Research Must Meet Standards of Scientific Rigor, Transparency, and Open Science
	Research Must Be Conducted Ethically
	Equity Must Underscore Every Aspect of Research Design and Implementation
	Research Must Conduct Itself With Dignity and Fidelity to the Lived Experience of Patients and Practitioners
	Research Design and Implementation Must Be Inclusive of Cultural Sensitivities
	Research Must Maximize Inclusion of Diverse Populations
	Research Should Take Into Account the Life Course of Individuals
	Research Must Be Funded Intentionally and Strategically
	Research Must Carefully Consider Potential Conflicts of Interest, Relationships With Industry, and Commercialization

	EFFORTS CONCURRENT WITH FIM RESEARCH
	Policy and Advocacy
	Quality and Clinical Data Systems
	Professional Education
	Public Education

	CALL TO ACTION
	Article Information
	Disclosures 

	REFERENCES


