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Abstract: One of the most basic needs globally, food assistance refers to the multitude of programs,
both governmental and non-governmental, to improve food access and consumption by food-insecure
individuals and families. Despite the importance of digital and mobile Health (mHealth) strategies
in food insecurity contexts, little is known about their specific use in food assistance programs.
Therefore, the purpose of this study was to address that gap by conducting a scoping review of the
literature. Keywords were defined within the concepts of food assistance and digital technology.
The search included relevant peer-reviewed and grey literature from 2011 to 2021. Excluded articles
related to agriculture and non-digital strategies. PRISMA guidelines were followed to perform a
partnered, two-round scoping literature review. The final synthesis included 39 studies of which
most (84.6%) were from the last five years and United States-based (93.2%). The top three types
of articles or studies included text and opinion, qualitative research, and website, application, or
model development (17.9%). The top three types of digital tools were websites (56.4%), smartphone
applications (20.5%), and chatbots (5.1%). Nineteen digital features were identified as desirable. Most
tools included just one or two features. The most popular feature to include was online shopping
(n = 14), followed by inventory management, and client tracking. Digital tools for individual food
assistance represent an opportunity for equitable and stable access to programs that can enhance
or replace in-person services. While this review identified 39 tools, all are in early development
and/or implementation stages. Review findings highlight an overall lack of these tools, an absence
of user-centered design in their development, and a critical need for research on their effectiveness
globally. Further analysis and testing of current digital tool usage and interventions examining the
health and food security impacts of such tools should be explored in future studies, including in the
context of pandemics, where digital tools allow for help from a distance.

Keywords: food security; food assistance; digital applications; digital technology; digital health

1. Introduction

Mobile Health (mHealth) and digital application technology have revolutionized
public health [1–4]. Digital interventions have been shown to successfully improve health
behaviors, ranging from smoking cessation to diet [5,6] and health outcomes, including
weight loss [7–10]. A strength of digital strategies lies in the near ubiquity of social media
and digital communication platforms, which allows for the cost-effective and sustainable
engagement of peers for driving individual- and group-level behavior change [2,11–14].
Digital ‘networking’ in the context of mHealth relates to building social networks to
improve relationships between patients and healthcare providers, which includes role
modelling, perceived self-efficacy, personalized feedback, and health education [15]. Digital
networking to reinforce or drive behavior has been tested on a wide range of strategies
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from diabetes management in adolescents [16], to weight reduction [17] and diabetes
prevention [18], to increasing consumer spending through group discounts [19].

Food assistance and distribution remains one of the most basic needs globally, both
in disaster and non-disaster settings. Food assistance refers to the multitude of programs,
both governmental and non-governmental, to improve access and consumption of food by
food-insecure individuals and families [20,21]. In the United States, this includes national
programs such as the Supplementary Nutritional Assistance Program (SNAP) and the
Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) [21,22].
SNAP and WIC beneficiaries receive stipends to buy foods at participating outlets, such
as grocery stores and farmers’ markets. SNAP- and WIC-eligible participants must apply
and meet specified qualifications to receive these food security benefits. At the state and
regional level, food banks are responsible for the large-scale distribution of food to local
food pantries. Food pantries oversee the distribution of food and sometimes education to
food-insecure clients in their cities and neighborhoods.

Digital strategies for food assistance program operations could improve and maintain
services in and outside of disaster settings. During the COVID-19 pandemic, however,
food assistance programs stalled or shut down because of the lack of existing resources to
switch from in-person or paper-based systems to digital platforms, while there has been
a surge in food insecurity [23–27]. For example, many food banks experienced supply
shortages, and many were forced to close in the face of their lack of resources to build
digital platforms in a time-sensitive fashion [26,27]. Other fields have applied insights from
COVID-19 to mature their digital technologies; however, these efforts have been notably
lacking for food assistance programs, despite the potential benefits that could be achieved
at a relatively low cost [28–33]. Solutions that have been applied elsewhere that could
benefit food assistance programs are, for example, platforms for SNAP users to purchase
food online from free-to-discounted sources of food or improving communications between
food pantries and their network of volunteers, clients, and stakeholders. Some reasons
for this lag are outdated views that low-income residents do not have access to digital
technology and use of antiquated technology in use prior to COVID-19. These perceptions
are amplified in turn at the pantry level, where there is little time and resources available,
and operations are mostly run by volunteers.

There is little information on digital strategies currently in use for food assistance
programs. To define the current state of digital strategies for food assistance, this study
aims to: (1) define the scope and type of research regarding digital tools used for food
assistance; (2) describe the digital tools in terms of key functions, platform, intended
users, and beneficiaries; and (3) identify key gaps in research and development and make
recommendations accordingly for future work.

2. Materials and Methods

To explore the current literature surrounding digital interventions for addressing
food assistance, we conducted a scoping review of the peer-reviewed and grey literature
in August–October 2021. We searched PubMed, Embase, Cinahl, Scopus, and Web of
Science to identify studies published from 2011 to 5 October 2021. Search terms were
developed using a combination of controlled vocabulary and keywords to define the
concepts of food assistance and digital technology, and terms were adapted for use in
each database. Similar search terms were used to search the grey literature in Google,
Science.gov, Worldwidescience.org, the World Food Programme, United States Agency for
International Development, UNICEF, and Feeding America websites. A summary of search
terms and results are presented in Table 1.
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Table 1. Databases included, search Terms utilized, and search results by database.

Databases

Bibliographic Databases PubMed, Embase, Scopus, Web of Science, PsychInfo, Cinhal

Grey Literature

Google, Science.gov, Worldwidescience.org, World Food
Programme Website, U.S. Agency for International

Development Website, UNICEF Website,
Feeding America Website

Key Search Terms *

Example Terms
Application; App; Smartphone; Mobile; Website; Online,

Desktop; Computer; Web; Internet
Food Assistance; Food Supply; Food Bank; Food Security

Search Results

Pubmed 198

Embase 170

Scopus 774

Web of Science 245

PsychInfo 115

Cinhal 260
* The key search terms were edited/formatted for each database.

Using the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) Checklist [34] as a guide throughout, all citations were imported into the End-
Note citation management system (Clarivate Analytics, Philadelphia, PA, USA) to remove
duplicate records, and then imported into Covidence systematic review software (Veritas
Health Innovation, Melbourne, Australia) to facilitate screening and full-text review [35].
We utilized a blinded, dual review process, with two levels of review: title/abstract fol-
lowed by a full-text review. Conflicts were resolved by a third reviewer. Inclusion and
exclusion criteria are presented in Table 2. We included digital interventions or technology
descriptions from any country, provided that the article included technology that was,
or could be, used to facilitate food assistance. A data extraction tool was developed in
Covidence to extract the included articles’ title, first author last name, year of publication,
data type, emergency setting country and city, food emergency cause, study aim, study
design, type and purpose of intervention/tool, digital platform type, intervention methods,
intended users, and government or non-government classification.

Table 2. Article inclusion and exclusion criteria.

Field Inclusion Criteria Exclusion Criteria

Publication Date Range 2011–2021 Outside of date range

Technology Type Digital applications (website,
desktop, mobile, smartphone) Non-digital

Technology Purpose Individual Food Assistance

Agriculture sector food
security issue

Online SNAP application
Online nutrition education (not

intended for food-insecure
individuals explicitly)

Population

WIC Participants
SNAP Users

Food Pantry Users
Food-Insecure Individuals

Not explicitly food-insecure
individuals

Language English Only Non-English language
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3. Results

The final search returned 1581 unique articles. Fifteen were from the grey literature
and 1566 were peer-reviewed publications. Duplicates were removed (n = 198). A total of
1297 (88.3%) were excluded at the title/abstract screening stage. Eighty-six studies were
selected for full-text review. Of these, 47 (64.4%) studies were excluded for the following
reasons: 20 were not related to individual food assistance (42.6%), 13 described a duplicate
tool (21.3%), 12 did not have a digital component (25.5%), 4 were outside of the date range
(8.5%), and 1 described a social media campaign (2.1%). The PRISMA diagram is presented
in Figure 1.

Figure 1. PRISMA flow diagram for new systematic reviews, which included searches of databases
and grey literature. Adapted with permission from Ref [34].

3.1. Descriptive Research Statistics

The final synthesis included 39 articles—15 from the grey literature and 24 from peer-
reviewed articles (Table 3). The 39 studies described 39 unique tools. The digital tools
examined in the studies were categorized into a primary platform: website (56.4%), smart-
phone application (20.5%), chatbot (5.1%), information network (2.6%), software program
(2.6%), machine learning algorithm (2.6%), text messaging (2.6%), virtual learning (2.6%),
and social media (2.6%). The types of data presented in the studies included: descriptive
statistics (38.5%), text and opinion (38.5%), both quantitative and qualitative (10.3%), quan-
titative (7.7%), and models or code (5.1%). Articles that were only presenting text data
described websites or mobile applications. The types of study designs presented in the arti-
cles included qualitative interview and focus group study (23.1%); website, application, or
model development description (17.9%); cross-sectional study (7.7%); randomized control
trial (5.1%); non-randomized experimental study (2.6%); case study (2.6%); and non-study
(e.g., text and opinion; 41.0%).
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Table 3. Characteristics of reviewed articles (n = 39).

Study ID Year Setting Study Design Types of Data Tool Type Tool Purpose Tool Name

Analytic Solutions,
Inc. [36] 2021 United States,

Massachusetts, Boston Text and opinion App description Website Online ordering; inventory
management; reporting Smart Choice Pantry

Bertrand et al. [37] 2021 United States,
Washington, D.C. Cross sectional study Quantitative Social media Communications Not specified

Biediger-Friedman
et al. [38] 2016 United States, Texas,

Regional Qualitative research Qualitative Smartphone app Training/
education my WIC Family

Biediger-Friedman,
et al. [39] 2019 United States, Texas,

Statewide Qualitative research Qualitative Chatbot Communications Maya, the Texas
WIC Chatbot

Blackmon et al. [40] 2021 United States, California,
Los Angeles

Model/code
development Models/code only Software program Inventory management Decision Support

System

Boston Medical
Center Vital Village

Network Data
Workgroup [41]

2018 United States,
Massachusetts, Boston Text and opinion App description Smartphone app Pantry locator; food

resource review Abundance Boston

Carvalho et al. [42] 2020 Portugal, Braga District Case study, series,
or report

Quantitative and
qualitative Information network Communications Emergency Food

Network

Cedar Mountain
Software [43] 2021 Untied States, Montana,

Missoula Text and opinion App description Website

Inventory management;
appointment scheduling;
online customer portal;

client management;
custom reporting; visits;

registration; consultations

Pantry Soft

Clarke et al. [44] 2018 United States, California,
Los Angeles

Randomized
controlled trial Quantitative Smartphone app Training/

education VeggieBook

Coffino et al. [45] 2020 United States, New York Randomized
controlled trial Quantitative Website Online ordering Not specified

Connecticut Food
Bank [46] 2020 United States,

Connecticut, Statewide Text and opinion App description Website Communications
CT Food Bank
Mobile Pantry

Schedule
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Table 3. Cont.

Study ID Year Setting Study Design Types of Data Tool Type Tool Purpose Tool Name

Flemington Area
Food Pantry [47] 2021 United States, New

Jersey, Flemington Text and opinion App description Website Online ordering Flemington Food
Pantry Ordering

Food Pantry Helper
[48] 2021 United States, New York,

Saratoga Springs Text and opinion App description

Client tracking; inventory
management; grant
tracking; donations
tracking; volunteer

management;
communications; reporting

Food Pantry Helper

Food Pantry
Manager [49] 2021 Not specified Text and opinion App description Website

Reporting; dashboard
analytics; volunteer
management; online

ordering; client/payment
tracking; 24/7 support

Food Pantry
Manager

Hamad et al. [50] 2019 United States, National Model/code
development

Quantitative and
qualitative Machine learning Improve targeted

interventions Not specified

Herron et al. [51] 2021 United States Qualitative research Qualitative Text messaging
campaign Communications Not specified

Hull et al. [52] 2017 United States, Tennessee,
Nashville Qualitative research Qualitative Unclear? Not stated? WIC online shopping and

nutrition education CHEW

Jia et al. [53] 2021 United States,
Massachusetts, Boston Qualitative research Qualitative Website Improve healthy food

options at pantries
Healthy Pantry

Program

Lakeview Pantry [54] 2021 United States, Illinois,
Chicago Text and opinion App description Website

Client registration; client
tracking; inventory

management; online
ordering

Lakeview Pantry
Online Martket

Link2Feed [55] 2013–2021 United States, Michigan,
Detroit Text and opinion App description Website

Volunteer management;
inventory management;

client self enrollment;
client intake; reporting;

dashboard analytics

Link2Feed

Martin et al. [56] 2020 United States,
Connecticut, Bloomfield

Non-randomized
experimental study

Quantitative and
qualitative Website Online ordering Not specified
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Table 3. Cont.

Study ID Year Setting Study Design Types of Data Tool Type Tool Purpose Tool Name

Mid-North Food
Pantry [57] 2021 United States, Indiana,

Indianapolis Text and opinion App description Website Use signup.com to manage
volunteers

Mid-North Food
Pantry

Moguel et al. [58] 2020 Spain Model/code
development Models/code only Smartphone app Inventory management YourPantry

New York City Food
Assistance

Collaborative [59]
2018 United States, New York,

New York City Text and opinion App description Website

Reservation system for
food pantries; client

tracking; reporting; pantry
info

Plentiful App

Pichardo et al. [60] 2016 United States, New York,
Pleasantville

App/website
development
description

Qualitative Smartphone app Volunteer management NEED2FEED

Rogus et al. [61] 2020 United States, New
Mexico, Las Cruces Cross sectional study Qualitative Website Online shopping Not specified

Schoch et al. [62] 2019 United States,
Washington, Tacoma

App/website
development
description

Description of app
development Smartphone app Online ordering The Food Locker

Scott et al. [63] 2020 United States, Texas,
Statewide Qualitative research Qualitative ChatBot SNAP/WIC online

application Not specified

Sewald et al. [64] 2018 United States, Colorado,
Boulder

App/website
development
description

Qualitative Website Volunteer and inventory
management Food Rescue Robot

Solutions by
Solutions, Inc. [65] 2013 United States, Florida,

Naples Text and opinion App description Website Inventory management;
client tracking; reporting Pantry Worx

Stotz et al. [66] 2018 United States Qualitative research Qualitative Website Training/
education Food eTalk

The Online Food
Pantry [67] 2021 United States, Georgia,

Hampton Text and opinion App description Website

Client tracking; donor
tracking; inventory

management; online
ordering; volunteer

management

The Online Food
Pantry

Traub et al. [68] 2020 United States,
Connecticut, Statewide Qualitative research Qualitative Website Training/

education SNAP4CT



Int. J. Environ. Res. Public Health 2022, 19, 1328 8 of 20

Table 3. Cont.

Study ID Year Setting Study Design Types of Data Tool Type Tool Purpose Tool Name

Ufot et al. [69] 2021 United States, North
Carolina, Greensboro

App/website
development
description

Qualitative Smartphone app Inventory management Not specified

Volgistics [70] 2004–2021 United States, Not
specified Text and opinion App description Website Volunteer management Volgistics

Weinstein et al. [71] 2021 United States,
Massachusetts, Boston Text and opinion Qualitative Virtual learning Communications Nourishing Our

Community

Zhang et al. [72] 2021 United States, West
Virginia, Statewide Cross sectional study Quantitative and

Qualitative Smartphone app Online shopping WICShopper

Zimmer et al. [73] 2021 United States,
Tennessee, Regional Qualitative research Qualitative Website Online ordering Not specified

San Bernadino Food
Pantry [74] 2021 United States, California,

San Bernadino Text and opinion App description Website

Volunteer management;
pantry events calendar;

inventory tracking; form
Builder; nutrition

Guidelines; client tracking;
data analytics; export

Report; machine
learning-predict pantry
trends; ongoing support

Pantri
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Over 80% percent (84.6%) of the 39 articles were published in the last five years (i.e.,
2016–2021) (Figure 2). The year with the highest volume of publications was 2021 (41.0%),
followed by 2020 (20.5%). There were no studies published in 2015, 2014, 2012, or 2011. Two
of the articles did not have a date specified (5.2%). Only three studies were located outside
of the United States (in Spain and Portugal), and one was not specified. All of the other
(93.2% of the studies) were U.S.-based. Regarding U.S.-based study settings, the top five
states were Massachusetts (11.1%), New York (11.1%), Connecticut (8.3%), Tennessee (8.3%),
Texas (8.3%), and California (5.6%). States with one study setting included: Colorado,
Florida, Georgia, Illinois, Indiana, Michigan, Montana, New Jersey, New Mexico, Virginia,
Washington, Washington, D.C., and West Virginia. Four studies were located within the
United States but included national data collection or the exact location was not specified.

Figure 2. Article characteristics by setting, income status, and publication year.

All of the included articles had clearly and intentionally specified the intended users
of the various tools. The most frequent intended users were food pantry managers, staff,
volunteers and/or clients (41.0%). Other users and/or intended beneficiaries included
food-insecure individuals (general, 20.5%), WIC participants (15.4%), SNAP users (10.3%),
managers and/or staff (10.3%), and policymakers (2.6%).

3.2. Desired versus Implemented Features in Digital Food Assistance Tools

This review identified five areas of desired features for food assistance management.
‘Desired feature’ refers to any features that the study author mentioned as important to
digital food assistance within the study (e.g., typically within the introduction or discussion
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sections) but were not necessarily developed within the described tool. ‘Implemented
feature’ refers to, conversely, desired features that are currently being implemented and
included in the digital tool. These five areas included (1) food acquisition (donation
management, donor engagement, fundraising, inventory management); (2) volunteer/staff
management (recruitment, communication, scheduling, training, education); (3) client
services (ordering, choice, enrollment, tracking, education, communications); (4) reporting
(data collection and analysis, report maker, export report); and (5) emergency preparedness
(training, protocols). The literature explicitly describes 19 specific features within these areas
that are desired for food assistance digital tools, i.e., website or smartphone application
(Supplementary Table S1).

These 19 desired features include: volunteer management; inventory management;
client tracking; online ordering; staff training; client training; emergency preparedness
training and protocols; client choice; nutrition guidelines and education for clients and
staff; report exporting; data analytics; volunteer recruitment; communications; social media
sharing; prediction of food insecurity events; distribution event calendar; pantry locator;
donations tracker; and grants tracker. Table 4 shows the number of features per tool, and
Table 5 shows the number of tools by feature.

Table 4. Number of features per tool.

Tool Name Number of Features Percentage of Features

Food Pantry Helper 9 47.4

Pantri 9 47.4

Food Pantry Manager 5 26.3

Link2Feed 5 26.3

The Online Food Pantry 5 26.3

Food Rescue Robot 4 21.1

Pantry Soft 4 21.1

Lakeview Pantry Online Market 4 15.8

Pantry Worx 3 15.8

Plentiful App 3 15.8

Smart Choice Pantry 3 15.8

CHEW 2 10.5

CT Food Bank Mobile Pantry Schedule 2 10.5

Food eTalk 2 10.5

my WIC Family 2 10.5

SNAP4CT 2 10.5

VeggieBook 2 10.5

Decision Support System 1 5.3

Emergency Food Network 1 5.3

Flemington Food Pantry Ordering 1 5.3

Healthy Pantry Program 1 5.3

Maya, the Texas WIC ChatBot 1 5.3

Midnorth Food Pantry 1 5.3

NEED2FEED 1 5.3

Bertrand et al. 1 5.3

Coffiino et al. 1 5.3
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Table 4. Cont.

Tool Name Number of Features Percentage of Features

Hamad et al. 1 5.3

Herron et al. 1 5.3

Martin et al. 1 5.3

Rogus et al. 1 5.3

Scott et al. 1 5.3

Ufot et al. 1 5.3

Zimmer et al. 1 5.3

Nourishing Our Community 1 5.3

The Food Locker 1 5.3

Volgistics 1 5.3

WICShopper 1 5.3

YourPantry 1 5.3

Abundance Boston 1 5.3

Table 5. Number of tools per feature.

Feature Name Number of Tools Percentage of Tools

Online Ordering 14 35.9

Inventory Management 12 30.8

Client Tracking 11 28.2

Volunteer Management 9 23.1

Nutrition Guidelines/Education 8 20.5

Report Exporting 8 20.5

Communications 6 15.4

Staff Training 4 10.3

Data Analytics 4 10.3

Pantry Locator 3 7.7

Donations Tracker 3 7.7

Distribution Event Calendar 2 5.1

Client Choice 2 5.1

Volunteer Recruitment 1 2.6

Prediction of Food Insecurity 1 2.6

Grants Tracker 1 2.6

Client Training 0 0.0

Emergency Preparedness 0 0.0

Social Media Sharing 0 0.0

The Food Pantry Helper and Pantri websites had the highest number of features
(n = 9). Thirty of the tools had one or two features. This included, for example, the
Volgistics website, which supports volunteer management, e.g., recruitment, scheduling,
and messaging. WIC Shopper, on the other hand, singularly supported online grocery
shopping with the Electronic Benefit Transfer (EBT) card for SNAP and WIC participants.

The most frequently included feature in the digital tools was online grocery ordering
(e.g., using SNAP benefits to purchase free or discounted foods online; number of tools = 14),
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followed by inventory management (number of tools = 12), client tracking (clients could refer
to WIC participants, SNAP users, and/or food pantry users; number of tools = 11), volunteer
management (number of tools = 9), nutrition guidelines/education (number of tools = 8),
and report exporting (number of tools = 8). The features that were identified as important
by the review but were not incorporated in the reviewed tools included client training,
emergency preparedness, and social media sharing.

3.3. Characteristics of Peer-Reviewed Digital Tools for Food Assistance

As the grey literature articles were solely text and opinion and not actual studies, the
peer reviewed literature subset of articles was analyzed separately to determine study and
tool characteristics. In the peer-reviewed literature, studies focused on researching online
ordering (n = 5), training and education (n = 5), pantry inventory management (n = 4),
communications (n = 4), improving public health interventions (n = 3), pantry volunteer
management (n = 2), and applying to online SNAP or WIC (n = 1) (Table 6). Many of these
tools were developed and implemented by academics (n = 11), followed by academic-local
partners (n = 6).

Online ordering refers to the ability of clients of food pantries, SNAP users,
or WIC participants to do online grocery shopping with or without their SNAP
benefits [30,36,37,41,45–49,52,54,59]. The developers of these tools included academics,
academic-WIC partners, academic-USDA partners, and academic-non-profit organization
partners. The intended users and beneficiaries included food-insecure individuals, WIC
participants, SNAP users, and food pantry managers. The top challenges reported in rank
order were (1) accessing the population; (2) mistrust of online shopping systems; and
(3) lack of knowledge regarding healthy foods.

When the primary purpose of the tool was training and education, study personnel
aimed to develop online materials or interactive courses for staff, volunteers, or food-
insecure individuals [38,44,66,68]. The primary developers of these tools were academics
(n = 4) and medical professionals (n = 1). The intended beneficiaries or users included
SNAP users, food-insecure individuals (general), and WIC participants. The top three
reported challenges were (1) lack of cultural acceptability, (2) learning curve of using a
phone for educational purposes, and (3) low or waning participation over time.

Studies implementing or evaluating inventory management tools involved tracking
products going in and out of food pantries or banks, both from the donor- and client-
perspectives [25,36,40,43,48,50,54,55,64,65,69,74]. Two of these tools were developed by
academics, and two were developed by food pantries. The intended users or beneficiaries
included food-insecure individuals (general), food pantry staff or volunteers, and donors.
The top three reported challenges in rank order were (1) poor funding for inventory
management outside of emergency situations, (2) lack of data from donor organizations,
and (3) lack of funding or foresight for supplier shipping costs.

Communications tools described by these studies refer to messaging between pantries
and clients or volunteers [37,42,51,63]. These were developed by academics (n = 2), a non-
profit-organization (n = 1), and an academic–community partnership (n = 1). Food-insecure
individuals (general), SNAP users, and WIC participants were the intended beneficiaries
and users. Frequently reported challenges in rank order included (1) lack of ability to reach
vulnerable populations in general, (2) concerns about creating more or redundant work for
staff, and (3) lack of preparedness for emergency situations.

Three studies aimed to create digital tools to improve the use and acceptability of
public health interventions [50,53,73]. This included combining online grocery shopping
with nutrition education to improve healthy food options and consumption at food pantries.
These tools were intended for policymakers, stakeholders, managers, WIC participants,
and food pantry clients. All studies reported a challenge with the need to continuously
update their services to meet the needs of new users.
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Table 6. Digital tools for food assistance peer-reviewed research summary.

Primary Tool Purpose Description Number of Articles Tool Developers Intended Beneficiaries
and/or Users Top Challenges

Online Ordering

Clients of food pantries,
SNAP users, and/or WIC

participants can shop online
with or without their

SNAP benefits

5

Academics (2);
academic–WIC
partnership (2);

academic–USDA
partnership (1); non-profit
academic partnership (1)

Food-insecure individuals (2);
WIC participants (2), SNAP
users (1), managers/staff (1)

(1) Accessing the population;
(2) mistrust; (3) knowledge of healthy

foods; (4) little known about
perspectives of WIC participants on

online grocery shopping; (5) low
participation; (6) social barriers,

e.g., embarrassment

Training/Education

Online materials and/or
interactive courses for staff,

volunteers, and/or
food-insecure individuals

5 Academics (4), medical
professionals (1)

SNAP users (2),
food-insecure individuals (2),

WIC participants (1)

(1) Low participation; (2) cultural
acceptability; low-income user focus;

(3) learning curve in using phones

Inventory Management

Tracking products going in
and out of food pantries
and/or banks, both from
donor side and client side

4 Academics (2),
food Pantry (2)

Food-insecure individuals (2),
managers/Staff (1); food

pantry volunteers, managers,
staff, donors (1)

(1) Elderly access to foods; (2) supplier
shipping costs not considered in

system; (3) no economic incentives for
distributors to collaborate outside of

emergency aid situations.

Communications Messaging between pantries
and clients and/or volunteers 4

Academics (2),
non-Profit-organization (1),

academic–community
partnership (1)

Food-insecure individuals (2),
SNAP users (1), WIC

participants (1)

(1) Hard to reach populations via social
media and other communications

methods, (2) worried about creating
more work for WIC staff; (3) cultural

acceptability; (4) mistrust

Improve use and
acceptability of public health

interventions

Online shopping plus
education to improve healthy
food options at food pantries

3 Academics, hospital, food
bank, community

Policymakers/stakeholders;
managers/staff. WIC

participants, food pantry
clients

Update services to meet needs of
newer users

Volunteer Management
Scheduling, communications,

training, onboarding,
recruitment

2 Non-profit organization (1);
academic–pantry partnership

Volunteers, managers, staff,
donors (2) (1) Logistics and volunteer tracking

SNAP/WIC Online
Application

Food-insecure individuals
apply to SNAP or WIC via

online website
1 Academic–WIC

partnership (1) WIC participants (1) Concerns about fraud and churn;
(2) concerns about discrimination
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For two studies, the primary purpose of the tools was volunteer management [60,64].
This included scheduling, communications, training, onboarding, and recruitment of
volunteers on behalf of food pantries. The main developers of these two tools were a food
pantry and a food pantry–academic partnership. The intended beneficiaries of this tool
were food pantry volunteers, managers, staff, and donors. The top reported challenge was
staff fatigue from using multiple online tools for pantry management.

Finally, one study evaluated online applications for new SNAP or WIC participants [63].
This entailed food-insecure individuals applying online to SNAP or WIC via a website and
a chatbot. This study was developed through an academic–WIC partnership to benefit WIC
participants. The top challenges with this tool were (1) concerns about fraud and churn
rate (the annual percentage rate at which customers stop subscribing to a service [75]) and
(2) discrimination in the online application system and review process.

4. Discussion

While there are many reviews on mHealth strategies to improve public health [76],
this is the first to explore the digital tools that exist to support food assistance programs.
Our findings add to the literature by defining the scope of research and development and
identifying gaps in current technology for food assistance. Surprisingly, over 90% of the
studies were based in the United States, and 100% of them were in developed countries.
Overall, this review defines a list of desired application features that are important for
online food assistance, including volunteer and inventory management, communications,
online ordering, promoting healthier pantry options, and client tracking. From this list, this
review tallies the current state of the development and implementation of these features.
It also categorizes the types of websites and mobile applications in use and identifies gaps
in related publications, use of modern technologies, and breadth of coverage of locations
(i.e., no studies were conducted in low-income countries).

Of timely and ongoing relevance to food-insecurity threats to population health, our
review identified five areas currently being implemented online: (1) food acquisition
(donation management, donor engagement, fundraising, inventory management); (2) vol-
unteer/staff management (recruitment, communication, scheduling, training, education);
(3) client services (ordering, choice, enrollment, tracking, education, communications);
(4) reporting (data collection and analysis, report maker, export report); and (5) emergency
preparedness (training, protocols). While this review identified 39 unique digital tools,
these tools cover a small fraction of the 19 desired features and are not being widely imple-
mented. Most were highly specialized and employed 1–2 features per tool (n = 30). For
example, Pantri and Food Pantry Helper had the most features (n = 9) but are still missing
10 features that were identified as important.

An important theme identified was the need to include healthy eating education
with online shopping to improve nutritional outcomes for food-insecure individuals. The
identified literature points to a general agreement that providing equitable access to online,
free-to-discounted shopping is not adequate to improve health outcomes; nutrition educa-
tion is important. Findings from this review suggest that the main avenue for achieving
this goal is to build websites with dual features of online ordering with pop-ups and green
light–red light systems, such as SWAP (Supporting Wellness at Pantries) [77]. SWAP is a
stoplight nutrition system that ranks food based on levels of saturated fat, sodium, and
sugars because these nutrients are linked with an increased risk of chronic diseases. Some
websites have separate nutrition trainings, while others have pop-up messages or messages
underneath food items regarding nutritional content. While the developers of these tools,
mostly academics, have stated the importance of education to support healthier online
purchasing, these presented education tools were not evaluated by appropriate public
health professionals (i.e., nutrition experts, outcome evaluation experts). Some studies
incorporated aspects of the user-centered design framework to verify if the educational
components were culturally acceptable or user-friendly. Indeed, Rogero et al. reported a
lack of cultural acceptance to be a major challenge to implementing education with online



Int. J. Environ. Res. Public Health 2022, 19, 1328 15 of 20

shopping [46]. None of the studies followed the entire user-center design framework,
however. Additionally, the tools presented are all in early development phases, and their
efficacy has not yet been reported.

Regarding the provision of food supply from donors to food pantries, while online
ordering was a major theme in the corpus, there were no studies reporting its use in food
pantries. Studies authored by pantries did underscore the importance of client choice (in
which clients can select their own items), but none reported the use of a digital tool to do
so. Only two tools found through the grey literature search, Flemington Area Food Pantry
and Lakeview Pantry Online Market, provide online forms for clients to communicate
food preferences in their next pantry order [47,54]. Client choice, or the ability for food
pantry users to select their own food, has been shown to be important for achieving food
security and health outcomes. It supports important outcomes, such as ‘client dignity,
agency, reducing food waste, and addressing individual dietary needs’ [78,79]. Digital
apps with client choice features offer a currently underexplored opportunity to improve
food assistance.

The digital tools for pantries focused on three aspects of this supply chain: food
bank acquisition of food from donors, manager education to acquire healthier food for
food pantries from banks, and food pantry management. In the identified literature from
this review, the food pantry management aspect focused primarily on only two elements:
namely, volunteer and inventory management. Emergency preparedness, client training,
and online training were often stated as desired but not included in the online strategies.

While the 39 tools varied in feature implementation, most of the studies reviewed
are only in the early development and implementation phases. Additionally, they exhibit
tool descriptions and opinions, rather than quantitative and/or qualitative data. This
lack of effectiveness and impact data undermines the ability to predict the successes and
challenges of more wide-scale implementation of these strategies. Future work must
therefore focus on impact and effectiveness studies as well as wide-scale implementation
in food assistance programs.

Additionally, the reviewed studies are limited in location, with over 90% of studies
situated in the United States. This result is of noteworthy concern, as food security is
a global issue, and other countries have programs on individual food assistance efforts.
One application from outside the U.S. was the OLIO food sharing app from the United
Kingdom [80]. Users post photos of surplus food in the app and those in need (food-
insecure or not) are able to connect and receive these items. It is possible that small
programs in other countries are either not developing digital tools or not publicizing these
tools for individual food assistance. Additional qualitative research, e.g., based on in-
depth interviews, is needed in other countries to determine the state of digital tools for
food assistance.

Of benefit, these articles in this literature review highlighted a variety of digital features
that food assistance programs are interested in implementing. The current state of digital
tools, however, does not meet these needs. The digital tools reviewed were limited in
features. Most were highly specialized websites employing 1–2 features. Pantri and Food
Pantry Helper had the most features (n = 9) but are still missing 10 features that were
identified as important. The missing features were client choice, client training, emergency
preparedness, donations and grants trackers, online ordering, pantry locator, social media
sharing, staff training, and volunteer recruitment. Creating one user-friendly platform for
all features is extremely important to food assistance managers to avoid the commonly
stated challenges (not wanting to use multiple platforms, multiple platforms leading to
inefficient use of time and money, too much training to learn multiple platforms, needing
to be on the phone and not a desktop).

A gap between desired and actual features included those for emergency response.
The COVID-19 pandemic has shown that food assistance programs were not prepared for
emergency settings. Furthermore, none of the reviewed digital tools included emergency
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response features. This could have included emergency operations protocols, contact
information, online services, and emergency response training for staff and clients [81,82].

A potential limitation of any new technology is its acceptance and usability by the
target users. Indeed, a frequently cited concern in the findings was regarding uncertainty
if these tools will be sustainable over the long term, with regard to both funding and
participation. These concerns can be addressed by developing the digital strategies in
collaboration with the intended users and beneficiaries [83,84]. There are two frameworks
commonly used to improve this in mHealth interventions: Community-Based Participatory
Research and User-Centered Design [85–87]. Both of these frameworks include the end-
user (e.g., food pantry clients) within the intervention development process, ensuring that
the tools meet the needs of intended users [88]. In addition, stakeholder management
and analysis frameworks provide valuable protocols for improving acceptability and
usability [3,4]. Despite these frameworks, only 12 studies were performed in partnership
with or led by food assistance programs. None of the studies or tools presented in this
review included the utilization of a user-centered design process during the development
of the digital strategy. Two of the online shopping tools identified in this literature review
characterized user opinions regarding online shopping. While this line of questioning is
one aspect of user-centered design, it is very preliminary and does not adequately involve
users in the development process. There is, accordingly, an urgent need for more studies
that prominently integrate evidence-informed best practices of user-centered design to
enhance food security using digital technology.

Food assistance stakeholders may use this review to identify tools to incorporate
in their programming and serve their communities more effectively. Certainly, as the
current pandemic—and future disasters—continue to force programs towards paperless
and contactless services, there will be a higher and higher need and demand for these
digital tools [24]. The food assistance sector must speed up its movement towards the
modern digital age [32].

Limitations

There were several limitations to this study that may have impacted the results. While
the search string was built to capture the entire corpus that could address our research
questions, some studies may have been overlooked. Related, the definitions of ‘food
assistance’ and ‘digital tools’ are complicated, and therefore, there are many synonyms to
describe these concepts. Our search may not have included all variations of these concepts
and therefore missed critical studies. The search also only included articles in English; this
may have led to the exclusion of important, non-English language studies. While our grey
literature search included several key governmental and non-governmental search engines
and websites, the search may not have found tools within local pantries or organizations
that have not formally published in the major databases used in our research. Lastly, the
review did not consider the quality of the studies themselves.

Despite these limitations, this study highlights critical gaps in digital tools for food
assistance and characterizes the scope of the extant literature through a food assistance
technological lens amidst an ever-broadening array of threats to food security.

5. Conclusions

The COVID-19 pandemic revealed the importance of having online food assistance
tools to meet the growing needs of food-insecure individuals. Food assistance programs
may be more willing—or, indeed, forced by necessity—to adopt novel technological solu-
tions to address these evolving challenges. Providing timely support for food assistance
programs to switch from in-person or paper-based systems to digital platforms should
be the subject of future work. While this review identified 39 tools, all are in the early
development and/or implementation stages. Review findings highlight an overall lack of
these tools, an absence of user-centered design in their development, and a critical need
for research on their effectiveness globally. Further analysis and testing of current digital
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tool usage and interventions examining the health and food security impacts of such tools
should be explored in future studies, including in the context of pandemics, where digital
tools allow for help from a distance. Furthermore, effectiveness and impact studies on
these digital tools must be prioritized. This will ensure that the best and most cost-effective
strategies are advancing in the face of an ever-expanding array of emergent threats to
food security.
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