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Introduction: There is limited evidence describing utilization of clinic-based food referral programs
intended to support healthy eating for food-insecure patients. To address this gap, this study aims to
describe the utilization of the Mid-Ohio Farmacy (MOF). MOF is a partnership between a regional foodbank and local health care providers, including an academic medical center (AMC), that enables referrals of patients that experience food insecurity to a network of participating food pantries.
Methods: This observational study uses data from 2 AMC family medicine clinics that offered the MOF
referral from September 2019 to November 2020. Patients who screened positive for food insecurity and
had an eligible chronic disease (eg, diabetes, hypertension, obesity) were referred to the MOF. We compared demographic and clinical characteristics of patients that filled their referral (ie, visitors) to those
that did not (ie, non-visitors). Among visitors, we also assessed patterns of pantry utilization.
Results: In total, 51% (164 of 322) of patients referred to the MOF visited a food pantry at least
once. Visitors were more likely to be older, have diabetes, and have visited a food pantry before their
referral. Patients with uncontrolled hypertension were less likely to visit a food pantry following their
referral. Patients that had visited a food pantry before their referral had more visits in total and more
produce-specific visits following their referral.
Conclusions: Our results suggest that while the MOF can connect patients to food resources, further
attention may be needed to encourage its use among patients who have not previously accessed pantries. ( J Am Board Fam Med 2021;34:1174–1182.)
Keywords: Family Medicine, Food Insecurity, Healthy Diet, Ohio, Referral and Consultation, Social Determinants
of Health

Introduction
Food insecurity, or the inability to afford and access
nutritionally adequate foods consistently,1 may represent 1 of the more tractable nonmedical, health-related
social needs that can be addressed in a clinical setting.
Food insecurity puts individuals at risk for current and

future negative health outcomes and exacerbates health
inequities.2 Speciﬁcally, adults and children who experience food insecurity are at an increased risk for obesity,
diabetes, and hypertension.3–6
Food pantries are community-based organizations
that distribute free food to individuals and their
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ORIGINAL RESEARCH

Methods
Mid-Ohio Farmacy
In September 2019, the Department of Family and
Community Medicine at a large midwestern AMC

doi: 10.3122/jabfm.2021.06.210036

joined the MOF in partnership with the Mid-Ohio
Food Collective (‘Food Collective’). The Food
Collective is a regional foodbank that delivers over
170,000 meals daily through 680 agency partnerships. Both the AMC and the Food Collective are
in a large metropolitan region in Ohio, with estimates of rates of food insecurity ranging from
16.5% to 32.2%.18,19
The goal of the MOF is to establish a systematic
screening and referral process aimed at addressing
food insecurity through an electronic referral that
connects patients to fresh produce through a food
pantry near their homes. The MOF uses a variation
on food vouchers: a referral from a patient’s primary care provider to 1 of 16 Food Collective partner food pantries in the metropolitan area. All
income-eligible visitors to a food pantry can receive
produce once a month, but patients referred
through the MOF are eligible to receive produce
once a week, or 4 times more frequently.
Study Design
This retrospective observational study of the MOF
took place between September 2019 and November
2020. This study was approved by the Ohio State
University Institutional Review Board after expedited review.
Screening to Identify MOF Participation
The sample of patients included in this study presented for primary care at 1 of 2 family medicine
clinics offering the MOF referral, both of which are
located in urban neighborhoods with lower socioeconomic status and actively screen patients for food
insecurity. Patients eligible for MOF referral had to
be aged 18 years or older; screen positive for food
insecurity; and meet clinical criteria for poor health
outcomes as deﬁned by an International Classiﬁcation
of Diseases, Tenth Revision (ICD-10) Clinical Modiﬁcation based diagnosis of diabetes, type 1 or 2 (ie,
ICD-10 E10, E11, E13),20 obesity (body mass index
[BMI] ≥ 30 kg/m2) (that is, ICD-10 Z68.3[6 to 9],
Z58.4[1 to 5], E66.[1239], or hypertension (ie, ICD10 I10); uncontrolled diabetes deﬁned as a hemoglobin A1C (HbA1C) value > 9% with or without a diabetes diagnosis; uncontrolled hypertension deﬁned
as blood pressure (BP) > 140/90 with a hypertension
diagnosis;21 or pregnant patients who have gestational diabetes identiﬁed from either the problem
list or an ICD-10 code of O24.4.
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families and can serve as a primary or secondary food
source for individuals with income below a prespeciﬁed threshold (eg, in Ohio, individuals below 200%
of the Federal Poverty Level).7 Despite concerns
about the capacity of food pantries to address longterm food insecurity,8,9 they can provide nutritious
foods to individuals who may otherwise not have the
means to maintain a health-promoting diet.10
Therefore, several innovative approaches have
emerged that connect patients assessed as food-insecure in clinical settings to food resources available
through community-based organizations.11,12 These
clinic-based programs typically partner with local
foodbanks, food pantries, and food voucher systems
to facilitate or incentivize patients’ access to nutritious foods.13 Existing evidence suggests that programs based in primary care clinics can help
address patients’ unmet needs—including not
only improved affordability of and access to nutritious foods but also housing and medication assistance—and can potentially improve clinical
outcomes and reduce costs of care.13 However, a
recent systematic review of clinic-based food
referral programs highlights the lack of research
on the characteristics of patients using these
resources and their patterns of program utilization.14 The absence of research on food referral
program utilization patterns remains a noted concern,15 and this gap in understanding likely contributes to limited integration of community and
health care organization services, especially as it
relates to food security programming.16
To address this gap, we examined the characteristics of patients that use (or not) a food referral program offered by their family medicine provider.
Speciﬁcally, we evaluated the Mid-Ohio Farmacy
(MOF) program implemented at 2 community-based
family medicine practices within an academic medical
center (AMC).17 Understanding the sociodemographic attributes that are associated with varying
levels of program uptake and differing patterns of
utilization can inform the design of such interventions and the reﬁnement of existing programming to
reach and meet the needs of key patient subgroups
toward the achievement of health equity.

MOF Referral Process
Patients who met the eligibility criteria for referral
to the MOF were asked to sign a release of information (ROI) if the visit was in person or give
verbal consent to the ROI if the visit was virtual.
The ROI allowed the AMC to transfer patient information about the referral to the Food Collective.
Patients that agreed to sign the ROI were mailed a
brochure introducing them to the program and
identifying participating Food Collective pantry
locations. The brochure also included a card with a
bar code linked to unique patient identiﬁcation, the
RxID. This card could be presented at any participating pantries to recognize the patient as participating in the MOF program and activate them into
the Food Collective’s FreshTrak software system.
All visits to receive food at pantries were linked to
this card and documented in FreshTrak.
Cross-Sector Data Sharing
Two data sources were merged for the analysis:
data from the Food Collective’s FreshTrak software
system; and data from AMC’s EHR. The data
sources were merged using the unique RxID
recorded in the EHR transferred to the FreshTrak
system. The FreshTrak system provides a detailed
inventory of the location, date, and frequency of
patient visits, patient household size, and the type
of food the patient picked up (ie, a produce-speciﬁc
visit or general food visit). The FreshTrak system
1176 JABFM

also matches patients to encounter records at any
Food Collective pantries before the MOF referral
using an algorithm that includes patient name and
contact information. This information allowed
patients and their visits to be characterized based
on their prereferral utilization (ie, new or existing
visitors; pre- or post-referral visit).
Data from the AMC’s EHR included patient demographic information such as age, sex, race (ie,
Black, White, Other), insurance status (ie, Medicaid,
Medicare, Other), diabetes status, hypertension status, obesity status, and pregnancy status. Other insurance statuses included those with private insurance,
self-pay, or unknown insurance status.
Data Analysis
The aim of this analysis was to characterize utilization patterns of MOF enrollees. To assess the relationship between patient demographics, clinical
characteristics, and use of the MOF referral, we
compared patients that visited a Food Collective
pantry (ie, visitors) following referral to those that
did not (ie, non-visitors) using x 2 or t test, as appropriate. We estimated the likelihood of a patient
being a visitor to a food pantry using a multivariable
logistic regression model controlling for patient demographic (ie, age, sex, race, household size, insurance status, pre-referral food pantry visitor) and
clinical characteristics (ie, diabetes, uncontrolled diabetes, hypertension, uncontrolled hypertension, obesity, pregnant), and report the average marginal
effect for each characteristic. We then compared new
visitors to existing visitors and pre-referral use patterns to post-referral use patterns. Only patients with
a minimum of 30 days post-referral data were
included in the analytic sample to allow sufﬁcient opportunity to use the MOF. To create comparable
time intervals, only patients with a minimum of
90 days post-referral data were included in the
analysis of pre- and post-referral use, and all pantry
visits beyond 90 days pre- or post-referral were
excluded from the analysis.

Results
Overall, 339 patients were referred to the MOF
within the study time frame. Of those, 322 (94%)
agreed to have their information sent from the
AMC to the Food Collective. Of the 322 participating patients, a total of 164 (51%) visited a Food
Collective-afﬁliated food pantry at least once
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Food insecurity was assessed, either in-person or
during a virtual visit (ie, telehealth), using a validated food insecurity screening tool embedded into
the AMC’s electronic health record (EHR).
Screening occurred on a patient-by-patient basis
and was not routinely administered by all providers.
The validated screening tool uses 2 questions that
are part of the standard United States Department
of Agriculture–Economic Research Service 18-item
household food security screening module:22,23 (1)
Within the past 12 months, we worried whether our food
would run out before we got money to buy more; (2)
Within the past 12 months, the food we bought just did
not last, and we did not have money to get more. A
response of sometimes true or often true, as opposed
to never true, to either statement was considered
evidence for risk of food insecurity. For patients
who screened positive for food insecurity and met
the clinical criteria, a referral to the MOF project
could be initiated.

Characteristic

Total Referred
(n = 339)

Pantry Visitors
(n = 164)

Non-Pantry Visitors
(n = 158)

Declined
(n = 17)

Mean age (SD)
Female, n (%)

51.6 (12.9)
261 (76.9)

53.5 (11.5)
130 (79.3)

49.4 (13.6)
119 (75.3)

54.6 (16.0)
12 (70.6)

95 (28.0)
225 (66.4)

44 (26.8)
112 (68.3)

42 (26.6)
106 (67.1)

9 (52.9)
7 (41.2)
1 (5.9)

Race, n (%)
White
Black
Other

19 (5.6)

8 (4.9)

10 (6.3)

2.4 (2.0)

2.9 (2.2)

1.9 (1.7)

Medicaid

152 (44.8)

73 (44.4)

72 (45.6)

7 (41.2)

Medicare
Other**

105 (30.9)
82 (24.2)

57 (34.7)
34 (20.7)

44 (27.8)
42 (26.6)

4 (23.5)
6 (35.3)

Diabetes, n (%)

157 (46.3)

86 (52.4)

65 (41.1)

6 (35.3)

Uncontrolled diabetes, n (%)
Hypertension, n (%)

42 (19.3)
184 (54.3)

25 (21.7)
91 (55.5)

17 (18.3)
83 (52.5)

0
10 (58.8)

Mean household size (SD)*
Insurance, n (%)

Uncontrolled hypertension, n (%)

—

93 (28.1)

32 (20.0)

53 (34.4)

8 (47.1)

Obesity, n (%)
Pregnant, n (%)

275 (81.1)
4 (1.2)

138 (84.1)
2 (1.2)

123 (77.8)
1 (0.6)

14 (82.3)
1 (5.9)

Pre-referral visitor, n (%)*

128 (39.7)

100 (60.0)

28 (17.7)

—

SD, standard deviation.
*Data not available for patients that Declined (n = 322).
**Other insurance includes patients with private insurance (n = 70), self-pay (n = 7), and unknown (n = 5).

following the referral. Table 1 shows characteristics
of referred patients broken down into 3 subgroups:
pantry visitors, non-pantry visitors, and those who
declined referral.
Pantry Visitor Characteristics
The results from a multivariable logistic regression
model of patient characteristics associated with the
use of a Food Collective-afﬁliated food pantry are
shown in Table 2. The marginal effects from this
model show that older patients, patients with diabetes, and patients who previously visited a participating food pantry were more likely to visit a
participating food pantry following referral. In contrast, patients with uncontrolled hypertension were
less likely to visit a food pantry following referral.
Utilization Differences between New and Existing
Visitors
A comparison of utilization between new pantry
visitors (n = 64) and patients who had visited a participating food pantry before their MOF referral
(n = 100) is presented in Table 3. New visitors had
a signiﬁcantly lower mean number of total visits
over the 90-day studied period. This result held
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when looking at each month post-referral; new visitors had lower mean visits in the 30-day period, the
30- to 60-day period, and the 60- to 90-day period
following referral. New visitors also had a signiﬁcantly higher mean number of days following referral to their ﬁrst visit to a participating food pantry,
as well as a greater distance traveled to the food
pantry. However, no differences were observed in
the mean number of produce-speciﬁc visits.
Utilization Pre- and Post-Referral
To examine differences in utilization of the food
pantry pre- and post-referral, we compared utilization for all patients that had at least 1 food pantry
visit in the pre-referral period. Also, we had at least
90 days of post-referral data available (n = 81) (see
Table 4). In the post-referral period, patients had a
greater mean total visit count. No differences in the
number of food pantry visits were observed within
the 30 days post- versus pre-referral, but patients
had a greater number of visits in the 30 to 60-day
window post- versus pre-referral. No differences
were observed between 60 and 90 days post- and
pre-referral. Patients also had a greater number of
produce-speciﬁc visits in the post-referral period.
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Table 1. Characteristics of Patients Referred to and Participating in the Mid-Ohio Farmacy Project

Characteristic

Marginal Effect (%)*

95% CI

P value*

Age (1-year)

0.7

0.00 to 0.01

<.001

Female
Race

0.2

0.12 to 0.11

.96

White

Ref

Black
Other
Household size
Insurance
Other

Ref

Ref

4.6
8.8

0.15 to 0.06
0.31 to 0.13

.39
.43

2.6

0.00 to 0.05

.05

Ref

Ref

Medicaid

Ref
2.4

0.14 to 0.09

.69

Medicare
Diabetes

5.9
11.0

0.19 to 0.07
0.01 to 0.21

.39
.03

3.0

0.18 to 0.12

.70

Uncontrolled diabetes
Hypertension
Uncontrolled hypertension

2.8
19.3

Obesity
Pregnant
Pre-referral visitor

0.07 to 0.13
0.30 to 0.08

.57
<.001

4.7

0.07 to 0.17

.45

32.3
35.8

0.16 to 0.81
0.28 to 0.43

.19
<.001

CI, conﬁdence interval; Ref, reference.
*Average marginal effect as determined via a multivariable regression model.

Discussion
Clinic-based food referral programs offer family
medicine providers an opportunity to address a
nonmedical, health-related social need with relevance to their patients’ diet-related health conditions: their food insecurity status. While some
evidence suggests that these programs may offer
health beneﬁts,14 little attention has been paid to
understanding patient utilization of such referral
programs. Our study addresses this gap by
reporting on the patient characteristics associated with uptake of a family medicine-based food

referral program, as well as provide insight into
the program utilization patterns of participating
patients.
Our ﬁndings reveal that, beyond (older) age, diabetic diagnosis, and uncontrolled hypertension status, a patient’s prior use of the Food Collective’s
pantry network is the factor most associated with
their use of the referral program. These patients
may have greater access to the food pantries,24 or
may feel more comfortable and familiar with
accessing these resources. Our results also suggest
that prior users may access the food pantries more

Table 3. Utilization of Mid-Ohio Farmacy Food Pantries by New and Existing Visitors
Total Visitors (n = 164)
Mean (SD)

Characteristic

New Visitors (n = 64)
Mean (SD)

Existing Visitors (n = 100)
Mean (SD)

P value*

7.8 (9.7)

4.0 (5.6)

10.1 (10.9)

<.001

51.4 (75.1)
3.7 (2.7)

74.8 (97.2)
4.4 (2.8)

36.3 (51.9)
3.3 (2.6)

<.001
.015

Produce visits†

1.2 (3.9)

1.2 (2.7)

1.2 (4.5)

.979

Visits within 30 days post-referral
Visits >30 ≤ 60 days post-referral

1.1 (1.5)
1.3 (1.9)

0.8 (0.9)
0.65 (1.2)

1.4 (1.6)
1.8 (2.2)

.012
<.001

Visits >60 ≤ 90 days post-referral

0.9 (1.5)

0.5 (0.9)

1.2 (1.7)

.001

Total visits
Days to ﬁrst visit
Distance traveled (miles)

SD, standard deviation.
*P value estimated from t test.
†
Produce visits are deﬁned as those where the patient predominantly selects produce items from the food pantry as indicated in the
FreshTrak system by pantry staff.
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Table 2. Likelihood of Visiting a Food Pantry Among Patients Participatingin the Mid-Ohio Farmacy (n = 322)

Characteristic

Pre-Referral (n = 81)
Mean (SD)

Post-Referral (n = 81)
Mean (SD)

Produce visits†

0.5 (1.2)

0.9 (2.3)

.021

Visits within 30 days pre-/post-referral
Visits >30 ≤ 60 days pre-/post-referral

1.1 (1.6)
0.9 (1.2)

1.3 (1.6)
1.8 (2.2)

.201
<.001

Visits >60 ≤ 90 days pre-/post-referral

1.0 (1.6)

1.3 (1.6)

.251

P value*

SD, standard deviation.
*P value estimated from t test.
†
Produce visits are deﬁned as those where the patient predominantly selects produce items from the food pantry as indicated in the
FreshTrak system by pantry staff.

following the referral from their family medicine
provider than they did before the referral. There is
a multitude of possible explanations for this ﬁnding.
The referral may leverage pre-existing interest in
and acceptability of accessing the food pantry network, acting as a reminder, or a nudge, for pantryexperienced patients.25 The medical provider’s central role in the referral may strengthen patient
understanding of and commitment to the connection between food and their health and may inﬂuence patients to behave as they would if prescribed
a pharmacological intervention. For instance, it is
possible that when making a referral to a food pantry, providers used this opportunity to discuss the
role of healthy eating in managing and reducing the
risk factors associated with diabetes, which may
have encouraged these patients to visit a participating food pantry and beneﬁt from the improved
access to produce. Finally, our ﬁnding that new visitors may have to travel a greater distance to food
pantries suggests that community-level factors,
including the co-occurrence of other non-medical,
social needs, might impact a patient’s ability to
access the pantries following a referral. Addressing
multiple nonmedical, social needs simultaneously
may be 1 approach to increase utilization of speciﬁc programs. Referrals to the Agency for
Healthcare Research and Quality’s community
hubs and the integration of community health
workers into clinical practice are 2 emerging
approaches for addressing multiple nonmedical,
social needs concurrently.26,27
Notably, our ﬁndings suggest that the MOF
increased the number of produce-speciﬁc visits to
food pantries for patients with prior pantry visits
than before their referral. However, the difference
between the mean produce visits and mean total
visits suggests that patients may generally receive
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food from the food pantries rather than produce
exclusively. This ﬁnding represents an important
area of future inquiry for evaluation of the MOF
and similar interventions; greater utilization of food
pantries related to referral programming may inﬂuence patient food security status positively28 and
have indirect beneﬁts for patient health given the
probability of their shared causal mechanisms.29
Greater and more direct beneﬁts to patient health
may be realized, though, if pantry visits result in
greater access to and intake of nutritious foods,
such as produce, given the well-documented relationship between diet and health. Future research
should explore qualitatively the patient perceptions
and related factors that may be driving differences
in program use by diagnoses and other characteristics. Research should also examine the sustainability
of referral-based programs in facilitating patients’
use of food pantries and the impact of such use on
food security, diet-related chronic disease management, and long-term health outcomes.10
Practice Implications
Our key ﬁnding – higher rates of food pantry use
by patients with prior pantry experience – suggests
that achieving broad impacts from this food referral
program could require changes that encourage
many patients to frequent the food pantry, as
opposed to getting a select and already-engaged
few to visit many times.30 Supporting more widespread and regular utilization may require a tailored
referral, such as adding 1 additional question to the
food insecurity screening process (eg, “Have you
used a food pantry in the last year?”), so that potential ﬁrst-time users could be ﬂagged for an additional educational step or be provided other
resources (eg, Lyft or Uber credits, or bus passes)
to address barriers to food pantry access. In
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Table 4. Comparison of Use Pre- and Post-Referral Among Existing Food Pantry Visitors for Users with at Least
90 Days of Post-Referral Data

Limitations
Our ﬁndings should be interpreted with a few key
limitations in mind. First, the results reported here
represent ﬁndings from an evaluation with a relatively limited sample size and period. As with any
innovative programs, there were challenges experienced throughout the roll-out of the MOF that
may have impacted the consistency of screening
patients for food insecurity and providing eligible
patients with a referral to the program. These challenges—and the self-selection inherent to programs
like these that reach only those who have had a clinical encounter—may have resulted in selection bias
for patients referred to the program that could
skew results toward a greater percentage of visitors
than in the general target population. Related,
while only a small number of patients declined the
referral, we did not document the reason for this
decline. Related research suggests that stigma associated with the use of food pantries may create a
barrier to access.32 Explaining why individuals
might decline the referral remains an important
issue to reach a broad population. Second, the
focus of this analysis remained on MOF utilization rather than clinical endpoints, such as
changes in BMI, BP, or HbA1C. These more distal outcomes of the program are critical to examine project effectiveness.
1180 JABFM

Third, our data spans the onset of the
Coronavirus disease 2019 (COVID-19) pandemic.
The COVID-19 pandemic has resulted in a signiﬁcant rise in food insecurity due to the economic
effects of the mitigation efforts.33 The impact of
this exogenous shock are multifaceted and complex:
while potential employment loss could have
increased food insecurity status and need for food
resources, social distancing measures put in place to
mitigate the spread of COVID-19 may have
impacted food pantry operations, patient willingness to visit the pantries, and transportation options
available to interested patients. While these factors
were not measured in our analysis, monitoring the
impact of COVID-19 on food pantry utilization
and related health outcomes for food-insecure
patients with chronic conditions is an important
and ongoing area of attention for researchers.

Conclusions
Our ﬁndings demonstrate that a clinic-based referral program at an AMC has the potential to increase
the use of food pantries by food-insecure patients
with chronic conditions. Health care providers can
play an important role in connecting patients to
community-based resources as a potential means to
improve patient food security status and dietrelated health outcomes via increased access to food
and intake of a health-promoting diet.
The authors would like to thank Seth Scarborough for assistance with data management.

To see this article online, please go to: http://jabfm.org/content/
34/6/1174.full.
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