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Background

Food is a vital determinant of both health and disease [1]. National and international
organizations alike recognize that food is directly related to morbidity and premature
mortality [2]. In the United States, the rising prevalence of non-communicable, chronic
diseases that drive morbidity and mortality, such as obesity, diabetes, and hypertension,

is directly related to low dietary quality [3]. This relationship between food insecurity,
defined as a “household-level economic and social condition of limited or uncertain access
to adequate food [4],” and chronic disease is well characterized in patient populations
with low socioeconomic status [5]. As a result, food insecurity is associated with diabetes,
hypertension, hyperlipidemia, and obesity [6,7]. In addition to limited access to nutritious
foods that promote health, individuals who experience food insecurity could be forced to
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adopt coping strategies, such as food/medication trade-offs, that further worsen chronic
disease management and increase acute healthcare utilization [4,8,9].

The evidence base for the health impact of food security interventions is still developing.
Recent studies in the United States and abroad highlight the promise of food security
interventions for improving a wide range of outcomes, including food security and dietary
quality [10,11], HIV care [12,13], diabetes [11,14] and blood pressure [15] control, and
skilled nursing facility and hospital admission rates [16,17]. It is important to work in
parallel with ongoing research efforts to develop practical models for addressing both food
insecurity and chronic disease.

The COVID-19 pandemic has exacerbated the devastating impact of food insecurity [18,19].
In Massachusetts, food banks and food pantries reported record levels of demand during the
peak of the pandemic. In response to this, the charitable food system is distributing more
food than ever before. In eastern Massachusetts, The Greater Boston Food Bank (GBFB)
has distributed an unprecedented quantity of food and has also engaged in innovative
collaborations with healthcare systems [20,21].

Given that food insecurity may affect chronic disease risk and progression, the COVID-19
pandemic could be negatively impacting the health of populations with low socioeconomic
status. As a result, rates of diet-related chronic diseases, such as diabetes and pediatric
obesity, might be worsening [22,23]. Such deterioration of health could result from
reductions in both access to and the ability to afford healthy foods. This risk occurs in

a context of other ongoing threats to health due to the pandemic, such as loss of health
insurance tied to employment and limited transportation.

Worsening levels of food insecurity and diet-related chronic disease necessitate interventions
that empower patients and communities to access healthy foods. One promising approach
focuses on increasing consumption of plant-based foods [24]. Plant-based diets consist of
either a majority of plant-based foods (e.g., the Mediterranean and Dietary Approaches to
Stop Hypertension [DASH)] diets) or exclusive plant composition (i.e., vegan). High intake
of plant-based foods has been shown to be beneficial for prevention and treatment of many
conditions, including cardiovascular disease [25-30], hypertension [31,32], and diabetes
[33-35]. Major health organizations including the American Heart Association [36] and
the American Diabetes Association recommend plant-based diets as one of several healthy
dietary patterns [37]. Beyond the broad recommendations for plant-based diets, patients
with food insecurity have demonstrated broad acceptance of plant-based food security
interventions [38].

This study aimed to address the high prevalence of food insecurity and chronic disease by
starting a plant-based food pantry at an academic medical center community clinic.
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Organizational Context: A partnership between Massachusetts General

Hospital Revere Healthcare Center and The Greater Boston Food Bank

This project took place over a 10-month period from January 2020 to October 2020. It was
located at the Massachusetts General Hospital (MGH) Revere Healthcare Center, which is a
community-based academic medical center clinic located in Revere, Massachusetts. Revere
is a city located approximately five miles north of Boston and is comprised of a racially,
ethnically, and socioeconomically diverse community with a large immigrant population.
Patients at the MGH Revere Healthcare Center had high rates of food insecurity (13%)
before the onset of the COVID-19 pandemic [39].

GBFB is the largest food bank in New England. In Fiscal Year 2020, it distributed 99
million pounds of food to approximately 600 partner agencies, the majority of which are
food pantries that distribute food to people in need [40,41]. GBFB is a member organization
of Feeding America, a network of over 200 food banks throughout the country [42]. To
support the health of food insecure populations, GBFB incorporates a color-coded stoplight
nutrition ranking system: Supporting Wellness at Pantries (SWAP) [43]. SWAP colors help
food banks and food pantries make informed decisions about the nutritional quality of their
food purchases based on saturated fat, sugar, and sodium contents [44].

This project was undertaken as a Quality Improvement Initiative at MGH, and as such did
not undergo Institutional Review Board review per the hospital’s policies.

Personal Content

The development of the MGH Revere Food Pantry stemmed from food security intervention
work conducted at MGH by Dr. Seth A. Berkowitz, including research studies with patients
from the MGH Revere Healthcare Center [11,45]. Dr. Jacob B. Mirsky is a primary

care physician at MGH Revere Healthcare Center and has a longstanding interest in

healthy lifestyle change and structural approaches to addressing food insecurity and health
inequities. Dr. Lauren Fiechtner is a pediatrician at MGH and also serves as the Senior
Health and Research Advisor at GBFB, where she partners with epidemiologist and Senior
Data Analyst Dr. Rachel M. Zack to increase understanding of food insecurity, its impact on
health, and the benefits of food security interventions.

Problem: How can healthcare systems address food insecurity and chronic

disease at the same time?

Healthcare systems are responsible for improving patient health and reducing the burden

of chronic disease. Given the prominent role that food insecurity plays as a risk factor

for developing and exacerbating chronic disease, healthcare systems are well positioned to
implement innovative food security interventions [46]. Moreover, academic medical centers
can leverage research infrastructure to answer the important questions necessary to develop
food security interventions that are effective and sustainable.

Healthc (Amst). Author manuscript; available in PMC 2022 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mirsky et al.

Page 4

Plant-based food interventions can address both food insecurity and chronic disease care
[24]. In addition to improving food access, and thus reducing food insecurity, distributing
plant-based food directly to patients offers a novel strategy for improving chronic disease
management. Food security research studies often focus on interventions to treat specific
conditions such as diabetes [10]. Such an approach can overlook broader health needs, and
the role of food in prevention of chronic illness. We recognized an important gap that could
be filled by offering plant-based foods to those in need, without focusing on a specific
condition.

Solution and Initial Evaluation

We used a team approach to create a plant-based food pantry focused on improving

food access and chronic disease prevention and management. Our initial team included

a program manager to guide operations, an administrator for regulatory compliance and
budgetary planning, a dietitian for onsite education, and a medical director (J.B.M.) to
develop the programming. At MGH, our Accountable Care Organization (ACO) colleagues
help improve care for patients covered by Medicaid through programming targeted at health-
related social needs including food insecurity. For example, all MGH patients with Medicaid
ACO insurance are screened yearly for food insecurity with the well-validated and widely
adopted two-question hunger vital sign [47,48]. Because this screening takes place as part
of routine care, this institutional partnership allowed us to easily identify patients who might
benefit from food security interventions. In addition, the team’s medical director secured
protected administrative time to organize the team, identify a strategy to start the food
pantry, and unite key stakeholders to create a sustainability plan.

The initial steps to build the MGH Revere Food Pantry focused on learning about best
practices and existing models for hospital-based food pantry programming. The team toured
and learned from our colleagues at the MGH Chelsea Healthcare Center, which had a
successful existing food pantry. The team also explored the Boston Medical Center food
access program that consists of a food pantry, teaching kitchen, and rooftop farm [46].

The pilot program started in January 2020. The team initially envisioned a 12-week
program with weekly food pick-up. The team generated a list of eligible patients using

our electronic health record. Pilot patients all screened positive for food insecurity and had
a diagnosis of at least one of the following chronic nutrition-dependent diseases: obesity,
hypertension, or diabetes. All patients were English-speaking to support early development
of in-person nutrition education with the dietitian and to facilitate direct feedback to our
program manager regarding operational challenges and successes. The program manager
called patients to gauge interest in participation.

The team aspired to meet a high percentage of household food needs [10] and estimated that
1.2 pounds of food was roughly the equivalent of one meal [49]. Patients generally received
15-25 pounds of food per household member per week, depending on the availability and
density of procured foods, which was projected to provide food for each household member
to eat up to three meals per day for seven days. Food was purchased at local stores from
January to March 2020 while a formal arrangement with GBFB was finalized. At the first
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visit, each participant was given cooking oil, spices, recipes, and cooking equipment (e.g.,
pot, pan, vegetable steamer) if necessary. At all visits, patients received pre-packaged bags
with plant-based foods, recipes, and in-person nutrition education by the pantry’s dietitian in
an informal setting (i.e., without appointments, documentation, or billing).

Patients enrolled in the pilot between January 2020 and early March 2020, when the
COVID-19 pandemic brought the pilot program to a halt. To match available resources,

we targeted serving up to 12 participants on any given week. A total of 18 patients,

out of 41 contacted (44%), came at least once during the pilot. Some initial barriers to
participation, ascertained during informal discussions with the food pantry staff, included a
lack of transportation and conflicting schedules (e.g., work or child care) during business
hours.

In response to heightened needs brought on by the pandemic, the team strategized alternative
approaches to meeting our core mission of promoting healthy eating through a plant-based
diet. Given the very high rates of COVID-19 in the Revere community, a “COVID-19
hotspot” in Massachusetts, the team decided to suspend pilot programming and expand
operations to provide food for all patients from the MGH Revere Healthcare Center seeking
food assistance. Patients were served regardless of their insurance coverage, documentation
of food insecurity or chronic disease, or language spoken. The team modified its food
pick-up system to ensure social distancing through curbside operations. The food pantry
expanded its hours of operation from four hours on one day per week to a total of 16

hours on two days per week. These expanded operations were made possible by a temporary
reallocation of resources as well as an increase in the pantry’s physical space as a result

of the cessation of some in-person programming at the MGH Revere Healthcare Center
because of the need for social distancing to reduce COVID-19 infection risk. To support
homebound patients and patients with transportation barriers, the team secured a grant that
funded home deliveries of food pantry bags, which began in September 2020. In-person
nutrition education was paused to reduce the risk of COVID-19 transmission.

To meet the growing needs during the pandemic, the team also focused on broadening food
supply sources. The team prioritized providing predominantly shelf-stable plant-based foods
(e.g., canned beans and bagged rice), in large part due to philanthropy-supported purchasing
at box stores. For fresh produce, the MGH Medicaid ACO office partnered with a local
non-profit during the COVID-19 pandemic that provided additional fresh produce beyond
what was received from GBFB. The team also created a partnership with a local gleaning
organization, which collected unharvested produce from local farms and delivered it to food
pantries for distribution.

The MGH Revere Food Pantry created a workflow, which was modified after the COVID-19
pandemic started, that enabled weekly food distribution. This workflow allowed for weekly
pick-up and distribution of foods from GBFB (Figure 1) and included weekly ordering of
food through “SHOP GBFB,” an online food ordering system that allowed for a scheduled
food pick up timeslot. The SHOP GBFB system incorporated SWAP scores (i.e., a green,
yellow, and red nutritional ranking system based on sugar, saturated fat, and sodium content)
directly into the ordering process (Figure 2). Of note, the bags of food that patients received
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from the food pantry also included fresh produce from alternative sources, as mentioned
above. As an example of how the MGH Revere Food Pantry supported patients during the
study period, a representative offering for a family of four in September 2020 (inclusive

of foods from GBFB and the gleaning organization) contained four cans of fruit, two cans

of vegetables, three cans of beans, two cans of tomatoes, one can of soup, one jar of

peanut butter, two boxes of cereal or oats, two boxes of pasta, one bag of rice, and six
bottles of applesauce. Soon after the study period, nutrition education resumed virtually with
the piloting of weekly YouTube videos demonstrating how to prepare recipes with foods
distributed that week [50].

After the COVID-19 pandemic began significantly impacting the Revere community in
March 2020, the number of recipients approximately tripled in just one month (Figure

3). The staff was able to package enough bags for a maximum of 80 patients (and their
household members) per week. In the last six months of the study period, the MGH Revere
Food Pantry distributed food to 384 people (i.e., patients and their household members)

per month. By October 2020, there was a steady waitlist of approximately 10-20 patients

at any given time, highlighting the rising needs of patients in the community due to the
COVID-19 pandemic. Attrition rates allowed for 5-10 patients on the waitlist to be added to
the roster of patients receiving food each week, so patients on the wait list generally received
food within a few weeks of referral. Moreover, once receiving food, patients were able to
continue to receive weekly food indefinitely. The staff observed a high level of retention
month-over-month, although exact rates were not tracked during the study period.

Fresh produce was the largest category of distributed food from GBFB (47%; Figure 4).
By the end of October 2020, a total of 96,247 pounds of food from GBFB was distributed
to recipients. Food from other sources during this time totaled 21,495 pounds. In sum, the
MGH Revere Food Pantry distributed 117,742 pounds of food during the study period.

Unresolved Questions

The MGH Revere Food Pantry team recognized several unanswered questions and
limitations to the generalizability of our experience to others hoping to build academic
medical center food pantries with a mission of serving plant-based foods. First, in the
absence of health outcome assessments, it was not yet clear if the provision of plant-based
foods improved the health of study participants. It is possible that participants did not
receive enough healthy foods to offset the impact of unhealthy foods eaten from other
sources, such as restaurants and bodegas. Moreover, improvements in health might require
a longer timeframe or more robust clinical programming (e.g., a teaching kitchen with
nutritionist-driven education or group medical visits) for salutary effects to take place.
Future research is necessary to directly measure previously established positive outcomes,
including changes in food insecurity [10,11], diet quality (e.g., fruit and vegetable intake
[10] or Healthy Eating Index 2010 [11] scores), chronic disease outcomes (e.g., reductions
in hemoglobin A1C [14] and blood pressure [15]), and healthcare utilization (e.g., skilled
nursing facility and hospital admission rates [16,17]). It will be particularly important to
focus on those conditions most impacted by the COVID-19 pandemic. Second, although
the consistent attendance by many patients suggested a high degree of acceptability of plant-
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based foods, we did not formally assess patient preferences or the utilization of provided
food at home. Qualitative studies replicating the acceptability of plant-based foods [38] in
our diverse patient population will help improve our ability to meet patient needs in the
future. Finally, although both food pantry staff [43] and patients with food insecurity [51]
have previously demonstrated satisfaction using SWAP scores, more formal assessment of
its benefits and limitations need to be clarified to facilitate workflow improvements at the
MGH Revere Food Pantry.

We also recognized the importance of funding to support the mission of an academic
medical center-based food pantry. The food pantry was temporarily supported by an
operating budget resulting from a shift in resources due to changes in clinic activities in
response to the COVID-19 pandemic. However, the food pantry team is currently planning
to expand into a larger space, with a teaching kitchen, to support greater volume and
resumption of clinical programming when it is safe to do so. This will be achieved, in
part, through philanthropic support. The food pantry team is actively fundraising for this
expansion. The food panty team also aspires to unite diverse stakeholders to further sustain
the food pantry mission, which could include community members, insurance companies
with risk-based contracts, and government agencies addressing social needs. The future
growth of the pantry, as well as the genesis of others at MGH and beyond, will depend on
sustainable funding to support oversight, expansion, and clinical programming.

Lessons for the Field

The MGH Revere Food Pantry team rapidly learned several lessons from the pilot as well
as the increased needs and challenges brought on by the COVID-19 pandemic. Primarily,
we found that a clinic-community food pantry partnership could provide patients with
plant-based foods. Although we served many more patients than initially anticipated, our
workflow was effectively and efficiently modified during the crisis. Second, we experienced
the power of partnerships with local food banks that can provide food in addition to
logistical knowledge and capabilities. Moreover, GBFB utilizes a SWAP system that helps
food pantries like ours to easily make healthy decisions about food procurement choices.
Third, with space and food agreements in place, we learned that food pantries require
motivated and attentive staff to engage with patients and ensure efficient operations on

a short (i.e., weekly) time cycle. Additionally, a focus on plant-based foods, such as
shelf-stable canned beans or bags of whole grain rice, reduces the need for freezer and
refrigerator costs and space. Some produce can be stored for brief periods of time without
refrigeration, however more temperature-sensitive items, such as fresh berries and leafy
greens, require adequate refrigeration. Finally, the team clarified the need for data capture,
research and evaluation, fundraising, and further team building to support growth. Future
efforts to replicate the MGH Revere Food Pantry model will similarly depend on the ability
to create a small and successful initial workflow while also putting in place the evaluation
and funding processes necessary for sustainability.

In conclusion, programs addressing health-related social needs within the healthcare system
will be essential to effectively care for patient populations with low socioeconomic status.
We envision plant-based food pantries improving food insecurity as well as health. Our
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experience at the MGH Revere Food Pantry can be used as a model for other organizations
interested in the intersection of food insecurity and chronic disease.
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Thursday and

Wednesday Friday

* Order food via GBFB * Reminder phone calls * Pick up food at GBFB * Reminder phone calls

website to scheduled patients « Drive food to MGH each morning
* Secure pick-up time Revere Food Pantry * Patients call MGH
+ Organize food to Revere Food Pantry
facilitate bagging when they arrive
process » Bags brought to
« Bagging of food patient car or left
outside for patient to
pick up

» Excess food stored for
the next week

Figure 1.
MGH Revere Food Pantry Weekly Workflow. Abbreviations: GBFB = Greater Boston Food

Bank.
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Example of Greater Boston Food Bank’s Online SWAP Ordering System for Food Pantries.
Abbreviations: SWAP = Supporting Wellness at Pantries.
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Figure 3.

Recipients of Greater Boston Food Bank Food Distributed by the MGH Revere Food Pantry,
March through October 2020.
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Figure 4.

Pounds and SWAP Scores of Greater Boston Food Bank Food Distributed by the MGH
Revere Food Pantry, March through October 2020. SWAP = Supporting Wellness at
Pantries.
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