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Abstract

Objective: Food pantries play a critical role in combating food insecurity. The
objective of the present work was to systematically review and synthesize
scientific evidence regarding the effectiveness of food pantry-based interventions
in the USA.

Design: Keyword/reference search was conducted in PubMed, Web of Science,
Scopus, Cochrane Library and CINAHL for peer-reviewed articles published until
May 2018 that met the following criteria. Setting: food pantry and/or food bank in
the USA; study design: randomized controlled trial (RCT) or pre—post study;
outcomes: diet-related outcomes (e.g. nutrition knowledge, food choice, food
security, diet quality); study subjects: food pantry/bank clients.

Results: Fourteen articles evaluating twelve distinct interventions identified from
the keyword/reference search met the eligibility criteria and were included in the
review. Five were RCT and the remaining seven were pre—post studies. All studies
found that food pantry-based interventions were effective in improving
participants’ diet-related outcomes. In particular, the nutrition education interven-
tions and the client-choice intervention enhanced participants’ nutrition knowl-
edge, cooking skills, food security status and fresh produce intake. The food
display intervention helped pantry clients select healthier food items. The diabetes
management intervention reduced participants’ glycaemic level.

. . . L Keywords
Conclusions: Food pantry-based interventions were found to be effective in FooH pantry
improving participants’ diet-related outcomes. Interventions were modest in scale Food bank

and usually short in follow-up duration. Future studies are warranted to address the Diet
challenges of conducting interventions in food pantries, such as shortage in personnel Infervention
and resources, to ensure intervention sustainability and long-term effectiveness. Systematic review

Food insecurity, a lack of reliable access to a sufficient
quantity of affordable, nutritious food, impacts over one-
eighth of American households, with highest rates among
households with incomes below the federal poverty
level'V. Food insecurity is associated with poor dietary
quality and elevated disease risks**®. Food banks in the
USA typically operate as warehouses that store a large
quantity and variety of food items to be distributed by
smaller front-line agencies, called food pantries, which
directly serve the end users free of charge. Food banks
and food pantries in the USA distribute free grocery items
to over 46-5 million Americans in need annually™>.
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Estimations of food insecurity among pantry clients in the
USA range from 50 to 84 %" ". Food pantries are often
used to augment the Supplemental Nutrition Assistance
Program (SNAP) benefits””®. However, some clients use
food pantries as their primary or sole food source, partially
due to SNAP ineligibility”. Food pantries play a critical
role in addressing the needs of Americans at high risk of
food insecurity'?.

Besides emergency food provision, food pantries may
serve as a natural setting and focal point where additional
services can be delivered to improve the diet and health
status of the highly vulnerable client population. Previous
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reviews on food pantries largely focused on cross-
sectional studies that assessed the nutritional values of
foods provided, service types and quality, and client
characteristics (e.g. food security status, dietary intake,
malnutrition status, health or disease status, and fre-
quencies or reasons for food pantry use)®''?. One
prospective review intends to survey outcomes of disease
prevention and management interventions in food pan-
tries, but the review does not assess health behaviour (e.g.
food choice) and results have yet to be reported’®. The
purpose of the present study was to systematically review
and synthesize scientific evidence regarding the effec-
tiveness of food pantry-based interventions on diet-related
outcomes in the USA. We focused on food pantries in the
USA because the types and ways of operation of food
banks and pantries differ substantially across countries,
and they are also subject to different government regula-
tions and serve diverse populations.

Methods

The systematic review was reported in accordance with
the PRIMSA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) statement'®. Analysis was
conducted in May 2018.

Data sources
A keyword search was performed in five electronic bib-
liographic databases: (i) PubMed; (i) Web of Science;
(iid) Scopus; (iv) Cochrane Library; and (v) Cumulative
Index to Nursing and Allied Health Literature (CINAHL).
The search algorithm included all the following keywords:
‘food pantry’, food pantries’, ‘food bank’, ‘food banks’,
‘food shelf’, ‘food shelves’, ‘food cupboard’, ‘food cup-
boards’ and ‘food assistance’. The MeSH (medical subject
heading) term ‘food assistance’ was included in the
PubMed search. All keywords in the PubMed were sear-
ched with the ‘(All fields)’ tag, which are processed using
Automatic Term Mapping™>. The Appendix documents
the search algorithm in PubMed as an example. The
search function ‘TS =Topic’ was used in Web of Science,
which launches a search for topic terms in the fields of
title, abstract, keywords and Keywords Plus®'®. Titles and
abstracts of the articles identified through the keyword
search were screened against the study selection criteria.
Potentially relevant articles were retrieved for evaluation
of the full text. Two reviewers, J.W. and J.S., indepen-
dently conducted title and abstract screening and identi-
fied potentially relevant articles. Inter-rater agreement was
assessed using the Cohen’s kappa (k=0-82). Dis-
crepancies were resolved through face-to-face discussions
between R.A., J.W. and J.S.

A reference list search (i.e. backward reference search)
and a cited reference search (i.e. forward reference search)

https://doi.org/10.1017/51368980019000144 Published online by Cambridge University Press

1705

were conducted based on the full-text articles meeting the
study selection criteria that were identified from the key-
word search. Articles identified from the backward and
forward reference search were further screened and eval-
uated using the same study selection criteria. The reference
search was repeated on newly identified articles until no
additional relevant article was found.

Study selection
Studies that met all of the following criteria were included in
the review. (1) Setting: food pantry and/or food bank in the
USA; (i) exposure: any intervention that addresses food
pantry clients’ diet-related outcomes (e.g. nutrition knowl-
edge, food choice, food security, diet quality), except for the
daily work routine of a food pantry (i.e. food service) or food
bank (i.e. food storage and distribution); (i) study design:
randomized controlled trial (RCT) or pre—post study; (iv)
study subjects: food pantry/bank clients; (v) article type:
peer-reviewed publication; (vi) time window of search: from
the inception of an electronic bibliographic database to 28
May 2018; and (vii) language: article written in English.
Studies that met any of the following criteria were
excluded from the review: (i) food pantry/bank-related
observational studies; (i) non-peer-reviewed articles; (iii)
articles not written in English; or (iv) letters, editorials,
study/review protocols or review articles.

Data extraction

A standardized data extraction form was used to collect the
following methodological and outcome variables from each
included study: authors, publication year, study design,
sample size, age range, percentage of women, duration of
follow-up, setting, intervention type, intervention compo-
nents, measures, outcomes, statistical models, covariates
adjusted for and estimated intervention effectiveness.

Data syntbesis

A tabulation of extracted data revealed that no two inter-
ventions provided a quantitative estimate for the same
outcome measure. This precluded a meta-analysis. We
narratively summarized the common themes and findings
of the included studies.

Study quality assessment

We used the National Institutes of Health’s Quality
Assessment Tool of Controlled Intervention Studies to
assess the quality of each included study"”. This assess-
ment tool rates each study based on fourteen criteria. For
each criterion, a score of 1 was assigned if ‘yes’ was the
response, whereas a score of 0 was assigned otherwise
(i.e. an answer of ‘no’, ‘not applicable’, ‘not reported’ or
‘cannot determine’). Study quality assessment helped
measure the strength of scientific evidence but was not
used to determine the inclusion of studies.


https://doi.org/10.1017/S1368980019000144

1706

Results

Study selection

Figure 1 shows the study selection flowchart. We identi-
fied 3051 articles in total by the keyword search, including
610 articles from PubMed, 603 articles from Web of Sci-
ence, 1412 from Scopus, 354 articles from CINAHL and
seventy-two articles from Cochrane Library. After remov-
ing duplicates, 2446 unique articles entered title and

R An et al.

The full texts of the remaining ten articles were reviewed
against the study selection criteria®®2” and two studies
were excluded because they were other types of inter-
ventions (i.e. smoking cessation and medical referral)
rather than diet-related interventions"?*>. A forward and
backward reference search was conducted based on these
eight articles and six new articles were identified that met
the study selection criteria®®%. Therefore, these fourteen
articles consist of the final pool of studies included in the
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Fig. 1 Flowchart showing study selection for the current review of food pantry-based interventions in the USA

https://doi.org/10.1017/51368980019000144 Published online by Cambridge University Press


https://doi.org/10.1017/S1368980019000144

Review of food pantry-based interventions

Summary of the selected studies

Table 1 summarizes the basic characteristics of the four-
teen articles evaluating twelve distinct interventions
included in the review. All of them were published within
the past 12 years. Seven studies adopted a pre—post study
design and five adopted an RCT study design. Sample size
varied substantially across studies. Two articles had a
sample size between forty and 100 participants®**?,
seven had a sample size between 100 and 500 partici-

pants 1822252939 " three articles had a sample size
between 500 and 1000 participants(n’ZG’ZS), one had a

sample size between 1000 and 2000 participants®”,

whereas the remaining one recruited 375 families®®. The
mean and median sample sizes were 429 and 230,
respectively, except for one study that did not report its
sample size in detail®. All studies but one®® focused
exclusively on adults aged 18 years or above. Among the
nine articles that reported sex distribution, women
accounted for over half (53-100%) of the analytic sam-
ple(20-2224.25.28.29.31.32) " pour articles recruited participants
with diabetes®**%>*  three articles recruited partici-
pants with hypertension®*?>?® two articles recruited
participants with obesity®**> and one article recruited
participants with heart disease®®.

Table 2 summarizes intervention type, intervention
components, outcome measures, statistical models and
estimated intervention effectiveness on diet-related out-
comes. Nutrition education (7 9) was the most common
type of intervention®#*2%313% " followed by client-
choice intervention (called ‘Freshplace’; n 3)2225:29
food display intervention (7 1)™® and diabetes manage-
ment intervention (72 1)*V. The nutrition education inter-
ventions included nutrition knowledge dissemination (e.g.
healthy eating plate, nutrition facts label use, nutritional
implications of different fat types, relationship between
nutrition and health, and healthy recipes using fresh pro-
duce)?0242831-39 and cooking demonstrations**?”. In
the nutrition education interventions, extension staff and
local volunteers provided education pertaining to various
nutrition-related facts and knowledge (e.g. read food
labels, understand different types of fats) for low-income
families”®”. Study investigators created a software to pro-
vide messages regarding tailored recipes and food-use tips
for pantry clients®**®. Food pantry staff were trained
about the relationship between nutrition and chronic dis-
eases in order to provide healthier pantry food options®®.
A food safety-certified graduate assistant served whole-
grain dish along with the recipe, informed clients regard-
ing the whole-grain ingredients in the recipe and asked
them to make half their grains whole on a daily basis®". In
the cooking demonstration, study investigators provided
cooking classes for low-income people who would like to
try new recipes*?. The staff did a cooking demonstration
to show how one could prepare healthy recipes using the
fresh produce offered and distributed the recipes to pantry
clients””. The client-choice intervention (‘Freshplace’)
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included three major components: (i) participants chose
their own foods (primarily fresh and perishable food
items); (i) met with a project manager once per month to
develop and track personal goals for becoming food
secure and self-sufficient; and (iii) received services tai-
lored to their individual needs (e.g. a six-week cooking
workshop)#*##”_ In the food display intervention,
researchers manipulated the display of a targeted product
(i.e. protein bar) in a food pantry — placing the product in
the front or the back of the category line and presenting
the product in its original box or unboxed — with the goal
of encouraging the selection of targeted foods through
‘nudges’ but without restricting choices'”. In the diabetes
management intervention, food pantry clients with dia-
betes were provided with diabetes-appropriate foods,
blood sugar monitoring, primary care referral and self-
management support by project personnel who were
registered dietitians or certified diabetes educators®?.
Two of the fourteen articles adopted one or more bio-
metric outcome measures (e.g. BMI calculated from
measured height and weight, glycaemic level and blood
pressure)?h*? and the remaining twelve articles adopted
using questionnaires

932 face-to-face or telephone-based inter-
1(207(20,26,30,51,33)
)

subjective outcome measures
(7’! 5)(22,25,28,2
views (n 5, including a 24 h dietary recal
staff registration (7 1) and researchers’ observation
(n D™®. One of the fourteen articles adopted both biometric
and subjective measures (e.g. interview and biometric
measures)®?. Statistical tests and models applied included
the # test, 5 test, Cronbach « test, Wilcoxon signed-rank test,
linear regression, logistic regression, ANOVA, hierarchical
linear modelling and generalized linear mixed model.

All twelve studies included in the review found
improvements in diet, cooking skills, food security, nutri-
tion knowledge and/or health outcomes attributable to
food pantry-based interventions. Among these studies,
four reported positive qualitative outcomes linking the
food pantry-based intervention to improved cooking
skills®”, medical care®®”, nutrition knowledge® and/or
dietary quality among study participants®>. The remain-
ing eight studies that applied statistical tests and models
reported a statistically significant positive association
between the food pantry-based intervention and diet
quality, cooking skills, food security, nutrition knowledge
and/or health outcomes1®20-2224-260:293132 The nutrition
education interventions and the client-choice intervention
were found to improve participants’ nutrition knowledge,
cooking skills, food security status and fresh produce
intake@*#2242931-33) The food display intervention was
found to significantly help pantry clients select healthier
food items™®. The diabetes management intervention was
found to significantly help participants better control their
glycaemic level?”. More specifically, the glycaemic con-
trol intervention was more effective among the subset of
participants with glycated Hb (HbA1lc) >7-5% at baseline
(i.e. improved by 0-48 percentage points) than those with
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Table 1 Basic characteristics of the studies included in the current review of food pantry-based interventions in the USA
Follow-up
Study Sample duration

Study design size Age (years) Sex Disease status (weeks)  Setting Type of intervention

Wilson et al. RCT 443  Range: >18 3 Food pantry Food packaging
(2017)(1® intervention

Caspi etal.  Pre—post 45  Mean (sp): 42 (12.7) M: 6 (13 %) 6 Food shelves Cooking and nutrition
(2017)9 Range: 19-67 F: 39 (87 %) education

Martin etal.  RCT 227  Mean (sp): 51-4 (11-9)  M: 92 (40-5%) 72 Food pantry Freshplace
(2016)@® F: 135 (595 %) intervention

Clarke and RCT 236 Range: >18 1 Food pantry Vegetable, recipes and
Evans(ao) food-use tips
(2016)

Seligman Pre—post 687  Mean: 56-6 M: 179 (26 %) Diabetes 24 Food bank Diabetes-appropriate
et al. @ F: 508 (74 %) food intervention
(2015)

Martin etal. RCT 228  Control group: M: 92 (40 %) Control group: 52 Food pantry Freshplace
(2013)@ Mean (sp): 51-2 (11-8) F: 136 (60 %) Diabetes: 28 (24 %) intervention

Experiment group: High blood pressure: 72 (63 %)
Mean (sp): 51-8 (12.0) Overweight/obesity: 83 (74 %)
Experimental group:
Diabetes: 31 (27 %)
High blood pressure: 77 (68 %)
Overweight/obesity: 76 (68 %)

Flynn et al.  Pre—post 63  Mean (sp): 51-8 (16:6) M: 10 (16 %) 6 Food pantry and low-  Cooking
(2013)4 F: 53 (84 %) income housing site demonstration and

nutrition education

Yao et al. Pre—post 409 Range: 18-91 Control group: 4 Community cupboard  Nutrition education
(2013)©" (with a Control group: M: 4 (2%) pantry

control Mean: 45 F: 194 (98 %)
group) Experiment group: Experiment group:
Mean: 41 M: 4 (2%)
F: 201 (98 %)
Martin etal.  RCT 233 Range: >18 Control group (n 114): Control group: 72 Food pantry Freshplace
(2012)@9 Mean: 51 M: 48 (42 %) Household member with intervention
F: 66 (58 %) diabetes: 30 (27 %)
Experiment group (n 112): Household member with
M: 44 (39 %) high blood pressure: 76 (68 %)
F: 68 (61%) Overweight: 25 (29 %)
Obesity: 31 (36 %);
Experiment group:
Household member with
diabetes: 28 (25 %)
Household member with high
blood pressure: 71 (62 %)
Overweight: 32 (38 %)
Obesity: 31 (37 %)

Clarke etal. RCT 706  Range: >18 6 Food pantry Nutrition education

(2011)@® and recipe provision

80.LT
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Table 1 Continued

Follow-up
Study Sample duration
Study design size Age (years) Sex Disease status (weeks)  Setting Type of intervention
Biel et al. Pre—post 1087 Range: >18 Urban food pantry: One urban food pantry Nutrition education
(2009)@" 83 (22 %) require referral for and one rural food and cooking
care pantry demonstration
Rural food pantry:
196 (28 %) require referral for
care
Eicher-Miller RCT 219  Range: >18 F: 219 (100 %) 5 Client homes and Food stamp nutrition
et al. community locations education
(2009)©
Greder et al. Pre—post 997 Median: 41 M: 469 (47 %) Household member with diabetes: Food pantry Nutrition education
(2007)@® F: 528 (53 %) 239 (24 %)
Household member with heart
disease: 70 (7 %)
Household member with high
blood pressure: 329 (33 %)
Household member with asthma:
289 (29 %)
Household member with allergies:
339 (34 %)
Miyamoto Pre—post 375 Range: >4 8 Food pantry Nutrition education
et al. families
(2006)®®

RCT, randomized controlled trial; M, male; F, female.
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Table 2 Intervention components, measures, statistical models and estimated effects on diet and health outcomes of the studies included in the current review of food pantry-based interventions in =

the USA
Data collection
Study Intervention components method Outcomes Statistical models Covariates adjusted Estimated effectiveness of food pantry-based interventions
Wilson et al. Allocation of protein bar (front Researchers’ Take rate (the Logistic regression Order and Nudges increased uptake of the targeted food. The findings
(2017)("® or back), boxed or unboxed observation proportion of clients packaging also hold when authors controlled for a potential
(front—boxed, front— that selected the confounder. Low-cost and unobtrusive nudges can be
unboxed, back—boxed, targeted item), binary effective tools for food pantry organizers to encourage the
back—-unboxed) in relation to choice ratios selection of targeted foods (OR of intervention = 4-739; 95 %
clients’ choice Cl 2-269, 9-898; P<0-001)
Caspi et al. 6-week cooking and nutrition  Telephone interview Cooking skills Paired ttest, intent-to- Participants demonstrated improved cooking skills scores
(2017)@® education class or face-to-face treat analysis post-intervention (P=0-002). This study provides some
(e.g. 24 h dietary evidence that improvements in diet and skills can be
recall) demonstrated with minimal intervention
Martin et al. Providing fresh food (including Questionnaire and  Household food Hierarchical linear Age, gender, There was no significant difference in the rate of very low food
(2016)@¥ fruits, vegetables, meat and measurement security, self-efficacy modelling, bivariate Freshplace security in the Freshplace intervention group (51-8 %)
dairy), assistance with for food security analyses, participation compared with the controls (47-8 %). Self-efficacy was
housing, education, health scale Cronbach a test significantly inversely associated with very low food security
care, employment and other (P<0-05). Being in the Freshplace intervention (P=0-01)
basic needs; asking and higher self-efficacy (P=0-04) were independently
participants to attend the associated with decreased very low food security
case management meeting
Clarke and All pantries received additional Telephone interview Preparing vegetables, Among the experiment’s ten vegetables, some were used
Evans free vegetables; in addition, methods of cooks, twice as often as others. Cooks practised a narrow
(2016)©0 pantries in the other uses of fats and salt repertoire of preparation methods, dominated by boiling and

conditions received recipes
and food-use tips
Diabetes-appropriate food,
blood sugar monitoring,
primary care referral, self-
management support
(recipes and cooking tips)

Seligman et al.
(2015)@M

Martin et al.

&l Client-choice pantry, monthly
(2013)

meetings with a project
manager to receive
motivational interviewing,
targeted referrals to
community services

Provision of plant-based
recipes that use extra virgin
olive oil (6 weeks of cooking
classes), consulting
dietitians

Trained volunteers shared
whole-grain messages
orally, then provided recipe
with a bag of ingredients for
clients

Flynn et al.
(2013)@4

Yao et al.
(2013)®Y

Blood glucose
testing and
HbA1c testing

Self-report and
questionnaire
(e.g. Block Food
Frequency
Screener)

Questionnaire and
measurement

Telephone survey

HbA1c, diabetes self-
management
behaviours, diabetes
self-efficacy,
adherence,
participants’
satisfaction with the
food box

Food security, self-
sufficiency, fruit and
vegetable
consumption

Grocery receipt for all
foods purchased,
BMI, waist
circumference

Consumption of whole-
grain foods, self-
efficacy in choosing
and preparing foods

ttest, y° test

Multivariate
regression model,
bivariate analysis,
\P test, ttest,
general linear
mixed model

t test, Wilcoxon
signed-rank test

Descriptive statistics,
Cronbach’s a
coefficient, logistic
regression

Age, sex, race/
ethnicity,
education,
language, site

Gender, age,
household size,
income,
presence of
children in the
household

Age, meal
preparation
experience,
family size and
number of
children

steaming, across most of the vegetables. Fats and salt were
often added to boiled and steamed preparations

Improvements were seen in pre—post analyses of glycaemic
control (HbA1c decreased from 8-11 to 796 %; P<0-01),
fruit and vegetable intake (which increased from 2.8 to 3:1
servings/d; P<0-01). Among participants with elevated
HbA1c (at least 7-5 %) at baseline, HbA1c improved from
9:52 to 9:04 % (P<0-001). The proportion of participants
with very poor glycaemic control (HbA1c>9 %) declined
from 28 to 25% (P<0-10)

At baseline, half of the sample experienced very low food
security. Over 1 year, Freshplace members were less than
half as likely to experience very low food security, increased
self-sufficiency by 4-1 points, and increased fruits and
vegetables by 1 serving/d compared with the control group
(P<0-01 for all outcomes)

Total variety of vegetables and fruit intake increased (P < 0-01
for both). Grocery receipts showed a decrease in purchases
of meat, carbonated beverages, desserts, snacks and total
groceries (all P<0-01). Food insecurity score decreased
from baseline (P<0-01), as did BMI (P=0-05)

Both perception of whole-grain consumption and self-efficacy
improved significantly for the intervention group compared
with the control group (P=0-001 and P< 0-03, respectively).

D 10 UV Y
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Table 2 Continued

Data collection

Study Intervention components method Outcomes Statistical models Covariates adjusted Estimated effectiveness of food pantry-based interventions
Martin et al. Client-choice pantry, monthly  Questionnaire Food security, self- t test, bivariate Over 3 months, Freshplace members had larger change than
(2012)@® meetings with a project sufficiency, diet analysis, x° test the comparison group in food security scores (1-6 v. 0-7

manager to receive quality points; P<0-01) and fruit and vegetable intake (1-9 v. —1-4
motivational interviewing, points; P<0-01)
and targeted referrals to
community services, 6-week
cooking class, nutrition
education
Clarke et al. Recipes and food tips, Questionnaire and  Consumption of fresh test, ttest, ANOVA Language Results demonstrated benefits of tailoring over both generic
guag 9 g
(2011)@® vegetables telephone vegetables, food-use preference, and control conditions and uncovered the degree of tailoring
interview booklet retention and restaurant/fast- that produced the largest effects (P<0-001). The
use food places, intervention addressed recipients’ immediate and concrete
household size, decisions about healthy eating, instead of distant or abstract
employment goals like prevention of illnesses. The study documented
status per-client costs of tailored information. Results also
suggested that benefits from social capital at sites offering a
health outreach may exceed the impact of message tailoring
on outcomes of interest
Biel et al. Display the message about the Staff registration Number of clinic visits Pantries and nearby clinics can be brought into collaboration
play g g y 9
(2009)@" associations between diet to meet common goals in preventing diet-related illnesses
and health, cooking and helping people with such conditions effectively access
demonstration, provision of needed health care. Clinics can effectively partner with food
fresh food pantries, an overlooked resource for health promotion
Eicher-Miller Food stamp nutrition education Questionnaire Food insecurity, food x° test, Satterthwaite Food sufficiency Food insecurity and food insufficiency in the experimental
et al. mainly including MyPyramid, insufficiency ttest pre-test score, group compared with the control group were significantly
(2009)®2 food groups, food safety, employment improved (P=0-03 and P=0.04, respectively)

shopping behaviours and
resource management, and
wellness

Greder et al. Nutrition education programme

(2007)@®

Nutrition education materials
focusing on choosing
nutritious foods and safe
food handling

Miyamoto et al.
(2006)©¥

Questionnaire

Oral survey

Diabetes, heart
disease, high blood
pressure, asthma,
allergies

Food safety, proper
hand washing

A nutrition education programme designed to meet specific
nutrition- and health-related needs of pantry participants
was developed. Implications include training pantry staff
about chronic disease and its relationship to nutrition,
identifying pantry foods that provide positive health benefits,
and developing consumer publications focused on selecting
and preparing pantry foods when one has chronic disease

Of the adult participants, 50 % reported preparing the dishes at
home; 20 % reported enjoying the food, did not prepare the
recipe, but intended to do so in the future. Participants
reported increasing the frequency of hand washing before
preparing and consuming food

SUONUDAIDIUT pased-Anued pooj JO Ma1Ady
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diabetes in general (i.e. improved by 0-15 percentage
points)*". The only study that assessed BMI reported a
reduction in BMI among food pantry clients following a
six-week cooking programme of plant-based recipes, but
the estimated intervention effect was only marginally sig-
nificant (P=0-05)*".

Study quality assessment

Table 3 reports criterion-specific ratings from the study
quality assessment. All fourteen articles included in the
review clearly stated the research question/objective,
clearly specified and defined the study population,
recruited subjects from the same or similar populations
during the same time period, pre-specified and uniformly
applied inclusion and exclusion criteria to all participants,
had a reasonably long follow-up period that was sufficient
for changes in outcomes to be observed, and implemented
valid and reliable exposure and outcome measures. On
the other hand, none of them examined the dose—
response effect of food pantry-based interventions, and
few justified their sample size and/or conducted a power
calculation’®®, Three articles had the outcome assessors
blinded to the exposure status of the participants®2!2%,
Four articles had an attrition rate less than 20 %%2225:20),
Seven articles had a participation rate above
50 9622252029732 a5sessed the exposures more than once
during the study period?*?##202% "and measured and
statistically adjusted key potential confounding variables
for their impact on the relationship between exposures
and outcomes 18:21:22.:26.29,31.32)

Discussion

The present study systematically reviewed scientific evi-
dence regarding food pantry-based interventions on par-
ticipants’ diet-related outcomes in the USA. A total of
fourteen articles evaluating twelve distinct interventions
were identified. Seven studies adopted a pre—post study
design and the remaining five adopted an RCT design.
Nine studies focused on nutrition education interventions,
one study focused on client-choice intervention, one study
focused on food display intervention and the remaining
one focused on diabetes management intervention. The
review findings demonstrated the feasibility and pre-
liminary effectiveness of these food pantry-based inter-
ventions in producing a wide range of positive outcomes
such as improved nutrition and health literacy, food
security, cooking skills, healthy food choices and intake,
diabetes management and access to community resources.

Since the current review was conducted, Seligman et al.
(2018)* reported that food banks positively impacted
food security, food stability and fruit/vegetable intake
among participants. However, no differences in self-
management (i.e. diabetes

depressive  symptoms,
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distress, self-care, hypoglycaemia and self-efficacy) or
HbAlc were identified. On the one hand, findings from
Seligman et al. (2018)®" help strengthen the evidence
regarding the effectiveness of food pantry-based inter-
ventions on food security and dietary quality. On the other
hand, the null findings contradicted previous positive
findings pertaining to improved HbA1lc reported in Selig-
man et al. (2015)Y. Future studies should be conducted
to assess this discrepancy.

Despite these initially promising results, food pantry-
based interventions also face multiple challenges. Largely
dependent upon donations and volunteer work, food
pantries may have limited resources to provide additional
services to clients in need 123 Modifications of health
behaviours and outcomes often require moderate to
intensive interventions that last for a sustained period, but
the shortage in personnel and funding may threaten the
sustainability and suitability of food pantry-based inter-
ventions. Language and cultural barriers, lack of mutual
trust and social stigma may prevent clients from fully
engaging in the interventions offered at food pan-
tries®°~. This situation could be further hampered by
food pantry staff’s lack of professional training in inter-
vention delivery. A close collaboration between food
pantry and health or other professionals might be the key
to a successful and sustainable intervention. A potential
partnership for these interventions may exist between
food pantries and agencies implementing SNAP-Ed (.e.
Supplemental Nutrition Assistance Program-Education),
who have staff that specialize in assisting organizations
serving low-income populations“”. SNAP-Ed implement-
ing agencies provide free technical assistance and may
help bridge the gap between pantry staff or funding
shortages and the desire to implement sustained food
pantry interventions.

Food insecurity is merely one of the many challenges
food pantry clients face on a daily basis. Malnutrition
among food pantry users has been strongly correlated
with lack of shelter, access barriers to health care and
other social resources, unemployment, physical and
mental disability, illiteracy, substance abuse and domestic
conflict*?. Findings of the current review revealed the
potential of food pantry-based interventions in addressing
some of the unmet needs of pantry users, especially in the
domains of food insecurity and diet quality. The remaining
questions are: what else could be done to support this
highly vulnerable population, and how could we sustain
interventions beyond the conclusion of research funding?
Emerging research has explored non-diet related inter-
ventions at the food pantry setting, such as smoking ces-
sation and medical referral programmes"®?®, in an effort
to meet other needs of pantry users beyond food access.
In view of the close link between food insecurity and
health, Feeding America has started to promote partner-
ships between food pantries/banks and health-care pro-
viders“?. As a pilot programme, a food pantry in Indiana
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Table 3 Quality assessment* of the studies included in the current review of food pantry-based interventions in the USA

Criterion

Wilson
etal.

(2017)1® (2017)@9 (2016)@2 (2016)©°) (2015)@" (2013)@ (2013)@¥ (2012)@ (2013)©" (2011)@® (2009)@"

Caspi
et al.

Martin
et al.

Clarke
and
Evans

Seligman
etal.

Martin
et al.

Flynn
et al.

Martin
et al.

Yao
et al.

Clarke
et al.

Biel
et al.

Eicher-Miller
etal.
(2009)©?

Greder Miyamoto

et al.
(2007)@®

et al.
2006)3)

1.

10.

11.

Was the research question or
objective in this paper clearly
stated?

. Was the study population

clearly specified and defined?

. Was the participation rate of

eligible persons at least 50 %?

. Were all the subjects selected

or recruited from the same or
similar populations (including
the same time period)? Were
inclusion and exclusion criteria
for being in the study pre-
specified and applied
uniformly to all participants?

. Was a sample size justification,

power description, or variance
and effect estimates provided?

. For the analyses in this paper,

were the exposure(s) of
interest measured prior to the
outcome(s) being measured?

. Was the timeframe sufficient

so that one could reasonably
expect to see an association
between exposure and
outcome if it existed?

. For exposures that can vary

in amount or level, did the
study examine different levels
of the exposure as related to
the outcome (e.g. categories
of exposure or exposure
measured as continuous
variable)?

. Were the exposure measures

(independent variables)
clearly defined, valid, reliable
and implemented consistently
across all study participants?
Was the exposure(s)
assessed more than once
over time?

Were the outcome measures
(dependent variables) clearly
defined, valid, reliable and
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was established in a health clinic to address the health and
nutrition needs of senior patients and the neighbouring
community*?. Sustainability of an intervention is largely
determined by the abundance and stability of financial
resources that cover the capital and labour cost of the
intervention beyond the phase of scientific research.
Demonstrating the intervention effectiveness and cost-
effectiveness is of importance, but it alone may not be
sufficient to attract and sustain long-term investment.
Building a healthy partnership with other non-profit or for-
profit institutes could help sustain the intervention in the
long run if that is of their common interest. The Walmart
Foundation has partnered with local food banks/pantries
across the nation in a joint effort to improve the quantity
and quality of food in the charitable meal system™.
Resource and cost sharing based on partnerships can also
play an important role in intervention sustainability.
However, two recent studies assessed the network of
agencies in local communities that promote healthy eating
among populations with limited resources and found that
those agencies were only loosely connected %47,

The current review serves as the first attempt to syn-
thesize scientific evidence regarding food pantry-based
interventions on participants’ diet-related outcomes in the
USA. Several limitations pertaining to the review and the
included studies should be noted. The majority of the
selected studies used subjective outcome measures (e.g.
questionnaires and face-to-face or telephone-based inter-
views), which are subject to recall error and social desir-
ability bias“®*”. Half of the articles adopted a pre—post
study design. In the absence of randomization, their esti-
mated intervention effects could be prone to confounding
bias. Research quality varied substantially across studies.
Merely two articles justified their sample size and/or
conducted a power calculation. It is possible that some
studies were underpowered to detect a statistically sig-
nificant effect. Only four articles had an attrition rate less
than 20 %, which could be partially explained by the high
turnover rate of food pantry clients and the difficulty in
tracking them over time. All articles reported positive
findings only, whereas it is possible that non-positive and/
or inconclusive results were not reported or published (i.e.
presence of publication and/or reporting bias). No two
articles provided a quantitative effect estimate for the same
type of food pantry-based intervention on the same diet-
related outcome, which precluded a meta-analysis. None
of the included studies assessed the dose—response effect
of food pantry-based interventions. The presence of an
optimal intervention intensity remains to be tested. Most
studies were small in scale and it remains unclear whether
some of those interventions are suitable for scaling up to
accommodate the population needs. The current review
only included published literature. There might be useful
and relevant unpublished studies that were missed by the
review. Future work could explore grey literature to see
whether it could build on the findings from the current
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review. Biel et al. (2009) explored a collaboration model
between community clinics and local food pantries to
jointly address the unmet needs of low-income resi-
dents””. However, such partnership is uncommon.
Future work should incorporate larger sample sizes and
diverse participants, examine the dose-response effect of
the intervention, build collaboration with other public or
private entities, and design innovative interventions to
address other types of unmet needs of food pantry users.

Conclusions

The present work systematically reviewed scientific evi-
dence regarding food pantry-based interventions on cli-
ents’ diet-related outcomes. Fourteen articles evaluating
twelve distinct interventions were identified from the
keyword and reference search, including nine nutrition
education interventions, a client-choice intervention, a
food display intervention and a diabetes management
intervention. All fourteen articles included in the review
clearly stated the research question/objective, clearly
specified and defined the study population, recruited
subjects from the same or similar populations during the
same time period, pre-specified and uniformly applied
inclusion and exclusion criteria to all participants, had a
reasonably long follow-up period that was sufficient for
changes in outcomes to be observed, and implemented
valid and reliable exposure and outcome measures. On the
other hand, none of them examined the dose-response
effect of food pantry-based interventions, only two justified
their sample size and/or conducted a power calculation,
three had the outcome assessors blinded to the exposure
status of the participants and four had an attrition rate less
than 20%. Findings from these studies demonstrated the
feasibility and preliminary effectiveness of food pantry-
based interventions in delivering a wide range of positive
outcomes including improved nutrition and health literacy,
food security, cooking skills, healthy food choices and
intake, diabetes management and access to community
resources. Future studies are warranted to address the
challenges of conducting interventions in food pantries,
such as shortage in personnel and resources, to ensure
intervention sustainability and long-term effectiveness.
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Appendix

Search algorithm in PubMed

‘food pantry’(All Fields) OR ‘food pantries’(All Fields) OR
‘food bank’(All Fields) OR ‘food assistance’(MeSH) AND
(‘humans’(MeSH Terms) AND English(lang))
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