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Committee Chair: Heather Eicher-Miller

Food insecurity, or limited access to enough foods for an active, healthy life, characterizes
the situation of 65% of US food pantry clients. Food insecurity is associated with poor dietary
intake of key food groups and nutrients, diet-related chronic disease, poor physical and mental
health, and reduced quality of life. Although food pantry clients are prevalently food insecure,
there is a sizeable proportion of food pantry clients who are classified as food secure (FS), or report
having adequate access to healthy foods. Previous studies suggest that food secure pantry clients
may use pantry resources differently, and have diets that differ in quality and intake, compared to
food insecure clients (including low food secure [LFS] and very low food secure [VLFS] clients).
The high prevalence of food insecurity among food pantry clients suggests that food pantries may
be an important venue to reach food insecure individuals and intervene to improve dietary
outcomes. Since dietary intake and use of food pantries may differ by food security status, the
efficacy of interventions to improve dietary outcomes in the food pantry setting may also differ by
food security status. A social ecological modeled (SEM), community-based intervention in the
food pantry setting is promising in sustaining local change efforts and may facilitate long-term
implementation of strategies to improve food security and dietary intake among food pantry clients.
Therefore, the aims of this dissertation were to 1) characterize differences in dietary intake between
FS, LFS and VLFS pantry clients in a cross-sectional analysis; 2) explore associations between
the nutritional quality of the food pantry environment (foods stocked and distributed by foods
pantries) and pantry client diet quality by food security status in a cross-sectional analysis; and 3)
evaluate the intermediate effects of a SEM, community-based intervention to improve dietary
outcomes among pantry clients with comparison by food security status in a longitudinal analysis.

This dissertation begins with an introductory chapter that will provide an overview of the
problem of food insecurity and the venue food pantries represent as a food assistance resource, the

evidence base for conducting nutrition interventions in the food pantry setting, the rationale and
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design of the Voices for Food (VFF) intervention, and a detailed review of contemporary food
security and dietary assessment tools that were utilized in analyses. The first chapter ends with a
description of the research aims, hypotheses, and objectives, as well as a guide to the structure of
the dissertation. The research studies presented in chapters 2-4 fill a gap in the literature by
addressing how food security status may be related to dietary intake, the foods clients consume
and are exposed to at food pantries, and the capability for improvements in the nutritional quality
of the pantry food environment to influence their dietary patterns.

The second chapter describes a cross-sectional analysis at baseline that compared dietary
quality and usual intake of energy, nutrients that are currently under-consumed in the US, and
related food groups by FS, LFS, and VLFS status. Adult food pantry clients (n = 617) completed
a demographic survey, the US Household Food Security Survey Module, and up to three 24-hour
dietary recalls (24-HRs) on non-consecutive days including weekdays and weekend days. Healthy
Eating Index-2010 (HEI-2010) total and component scores and usual intake using the National
Cancer Institute method were estimated using >3 client 24-HRs. Mixed multiple linear regression
models adjusting for confounders determined associations between food security status and both
diet quality and usual intake (in separate models). Cross-sectional analyses at baseline determined
that FS status was associated with a higher HEI-2010 whole grains score, as well as a higher mean
usual intake of whole grains and iron, compared to LFS status. FS status was also associated with
higher mean usual intakes of dark green vegetables and total dairy compared to LFS and VLFS
status.

The third chapter describes a cross-sectional analysis at baseline that evaluated the
relationship between the quality of the mix of foods in stock (pantry inventories) and distributed
(client food bags) by food pantries with client diet quality, and investigated how these relationships
varied by food security status. Pantry inventories, client food bags, and client diets were scored
using the HEI-2010. Multiple linear regression models adjusting for confounders determined
associations between HEI-2010 total and component scores for pantry inventories and client food
bags (in separate models) and the corresponding scores for client dietary intake. Client food bag
HEI-2010 scores were positively associated with client diet scores for the total vegetables, total
fruit, total protein foods, and sodium components, while pantry inventory HEI-2010 scores were

negatively associated with client diet scores for the total score and for the total fruit and fatty acids
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component scores. VLFS clients consumed more whole grains from client food bags compared to
FS clients, and consumed more greens and beans compared to LFS clients from pantry inventories.

The fourth chapter describes a longitudinal analysis that evaluated intermediate changes in
adult food security and dietary patterns over the first two years (baseline to midpoint) of a social
ecological modeled, community-based food pantry intervention— VFF. The VFF intervention
(Clinical Trial Registry: NCT0356609) targeted rural, Midwestern, impoverished communities to
aid in the implementation of a multi-component toolkit and guide (VFF materials) that contained
written instructions on forming food policy councils (FPCs) and converting food pantries from a
traditional distribution model to a guided client choice (GCC) distribution model. In each of six
Midwestern states, two food pantry communities were identified to receive the intervention and
matched to a comparison community. All participating communities (intervention and comparison)
received the VFF materials; however, the intervention group only was assigned a community
coach, or a field staff modeled after a Cooperative Extension paraprofessional, to support
communities in the implementation of the VFF materials. Of the 617 participants recruited at
baseline, 590 completed all assessments and 160 completed these assessments again at midpoint.
Mixed multiple linear regression models adjusting for confounders determined changes in adult
food security, dietary quality, and usual intake from baseline to midpoint by treatment group, and
whether changes in diet differed by food security status. Adult food security score improved in the
intervention group, while diet quality scores improved in the comparison group, from baseline to
midpoint. When comparing the change in dietary outcomes over time between the intervention
and comparison groups, no favorable differences were observed. There was a decrease in the
greens and beans dietary component score from baseline to midpoint for the intervention group
compared to the comparison group. Neither usual intake of nutrients nor food groups changed from
baseline to midpoint for pantry clients in comparison or intervention communities.

Summary of the chapter findings suggest that although all participants relied on food
pantries for emergency food assistance, food security status was a strong enough predictor to
differentiate dietary quality and usual intake among clients at baseline. The nutritional quality of
client food bags was positively associated with client diet quality, while pantry inventories scores
were negatively associated with client scores, suggesting potential aversion to utilizing healthier
foods. Nutritional quality of pantry offerings associated with client diet quality differently for FS,
LFS, and VLFS pantry clients, with VLFS clients benefitting more than other groups from pantry
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offerings. This supports the idea that food security subgroups may use pantry resources differently.
Food pantry interventions have the potential to positively influence food access and dietary intake
in rural, high-poverty communities. Improvements in food security and/or diet quality occurred in
both treatment groups in the short term. Evaluation of the final study time point, as well as further
investigation of the dose-dependent effect of each intervention component and other individual
community characteristics, may elucidate the relationship between the VFF intervention and client

dietary outcomes.



16

CHAPTER 1. INTRODUCTION

1.1 The Problem of Food Insecurity

Food security for a household means having access by all members at all times to enough food
for an active, healthy life (1). Food insecurity, on the other hand, is the limited or uncertain
availability of nutritionally adequate and safe foods or limited or uncertain ability to acquire
acceptable foods in socially acceptable ways (1). Food insecurity can be parsed into two subgroups:
low food security and very low food security. Low food security is characterized by reduced
quality, variety, and desirability of the diet, but the quantity of food intake and normal eating
patterns are not substantially disrupted (2). Very low food security is the worst form of food
insecurity, and is characterized by disruption of eating patterns and reduction of food intake by
one or more household members at times during the year because of inadequate money and other
resources for food (2). The current prevalence of food insecurity in the US is 11.8% (3) (Figure
1-1).

Food-insecure households—11.8%

Households with low food
security—7.3%

Food-secure Households with very low food
households—88.2% security—4.5%

Figure 1-1 US household by food security status in 2017. Source: USDA, Economic Research
Service using data from US Department of Commerce, US Census Bureau, 2017 Current
Population Survey Food Security Supplement.



17

The prevalence of food insecurity peaked following the recession in 2008, and has been
trending towards a decrease since (3) (Figure 1-2). However, one of the United States Department
of Agriculture (USDA)’s Healthy People 2020 objectives (a set of nationwide health-promotion
and disease-prevention goals to be achieved by the year 2020) is to reach a food insecurity

prevalence of 6%. Thus, substantial improvement is needed.

Percent of households

16
Food insecurity
(including low and very low food security) \
12 p— /
8
4 Very IOW fOOd Securlty “““‘lllll llllll ....“|||Il||lllllIll.lllllllllll'lll......'....... .....
2001 2003 2005 2007 2009 2011 2013 2015 2017

Figure 1-2 Prevalence of food insecurity and very low food security in 2017. Source: USDA,
Economic Research Service using data from US Department of Commerce, US Census Bureau,
Current Population Survey Food Security Supplement.

1.2 Food Insecurity is Prevalent in the Rural Midwest

Rural, Midwestern communities may be particularly vulnerable to food insecurity. Rates
of household food insecurity in 2012 were highest in nonmetropolitan (rural) areas, at 15.5%
(Figure 1-3) (4). The recovery rate from the 2008 recession in rural areas has lagged behind
metropolitan areas (4), suggesting that rural US communities may face additional barriers to
accessing healthy foods (4,5). One potential barrier is the consolidation of large grocers, which
has resulted in a decrease in the number of local stores in favor of large supermarkets, and
ultimately more distance between stores in rural areas (4). Additional barriers include a lack of
public transportation and employment opportunities (4).



Non-metropolitan area

Metropolitan area

2008 2009 2010 2011 2012

Figure 1-3 Percentage of Food Insecure Households by Metropolitan Status. Source: USDA Household Food Security. Annual
Reports 2008-2012.

Food insecurity prevalence has increased in Midwestern US states. Figure 1-4 shows a rise in food insecurity prevalence in the
Midwest, ranging from an increase of 2.8 to 6.3 percentage points, from 1999-2001 to 2009-11 when studies described in this dissertation

were conceived (6).

8T
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- P
\\
\ d
‘\\\;,
e “H Percentage point increase, 1999-2001
‘, to 2009-11
| No significant change (9 States)

B 2.8- 3.8 (17 States and Washington, DC)
| 4.1- 4.8 (10 States)
| 5.1-6.1(8 States)

I 6.3-7.4 (6 States)

Figure 1-4 Changes in food security prevalence from 1999-2001 to 2009-11 across the US
Source: USDA, Economic Research Service using data from US Department of Commerce, US
Census Bureau, Current Population Survey Food Security Supplement.

1.3 Food Insecurity is associated with Negative Dietary and Health Outcomes in the US

Food insecurity is a public health concern, as it is associated with negative dietary and health
outcomes. A recent systematic review documented associations between food insecurity and
consumption of fewer vegetables, fruits, and dairy and lower intake of vitamin A, calcium, and
magnesium (4). Furthermore, food insecurity is associated with diet-related chronic diseases
among low-income Americans (5). In a population-based sample of 5,094 poor adults, food
insecurity was associated with cardiovascular risk factors, including hypertension and
hyperlipidemia (5). Other studies have shown associations between food insecurity and obesity
(6), as well as poorer physical and mental health (7—11), compared to food security.
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1.4 Food Pantries are a Resource for Food Insecure Americans

Food pantries are a community resource with reach in many rural communities and may
be an important point of contact and place to intervene to improve food security and dietary
outcomes. Food pantries are non-profit organizations that provide food at no cost and with minimal
restrictions or eligibility requirements directly to those in need. Food pantries often partner with
other community resources and programs to obtain foods; these include donations from food drives
and collaborations with local grocery stores and restaurants that donate excess foods or foods
nearing expiration. Another source of foods is donations from food banks, which are large
warehouse-like distribution centers that receive food from government programs, like The
Emergency Food Assistance Program (TEFAP) (7), as well as community resources. Recent cuts
in federal food assistance programs, such as the Supplementation Nutrition Assistance Program
(SNAP, previously known as the Food Stamp program), have increased reliance on food pantries
(8). Historically, the goal of the emergency food system was to provide a high quantity, not quality,
of food for households in emergency situations. The trend for households to rely on pantry foods
for dietary staples, rather than emergency foods for short-term situations, press a need to consider
the quality of foods offered to clients over the long term (9). A recent systematic review of the
nutritional quality of food provided to clients from food pantries indicated shortcomings in pantries
providing the amounts and types of foods that were adequate for a balanced diet for the intended
number of days the food bags were declared to last; food bags were especially low in dairy, vitamin
A and vitamin C (9).

1.5 Food Secure, Low Food Secure, and Very Low Food Secure Clients may use Food Pantries
Differently

Food pantries are a resource prevalently used by food insecure (FI) households. As shown
in Figure 1-5, roughly two-thirds of US pantry-users are Fl. This leaves a sizeable proportion of
households who are using pantries but are classified as food secure (FS). Investigation into why
there is a substantial proportion of pantry clients who consider themselves to be FS reveals a very
limited body of research that suggests that FS and FI clients may use pantries differently. The first
investigation that suggested there may be different subgroups within what was previously thought
to be a homogeneous population of pantry users was by Kicinski in 2012 (10). Kicinski identified

two distinct groups of pantry users; one group had been using the food pantry for over a decade,
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and a second group had recently begun using pantry services within the last 24 months. This author
suggested that the long-term pantry users might be using pantry resources consistently as a
supplement and buffer to maintain food security, while the short-term pantry users might be using
pantries in concordance with their original purpose—they were relying on pantry resources due to
an acute, emergency situation or change in economic status. Although few, additional studies have
surfaced that support the idea that within the food pantry setting, FS, low food secure (LFS), and
very low food secure (VLFS) clients may use pantries differently (11), and that dietary intake may
differ between FS, LFS, and VLFS pantry clients (12). With the recent increase in prevalence of
chronic food pantry use, it is important to investigate the foods pantries are providing to
supplement clients’ diets, client dietary quality and intake, and their relationship with food security

status. These ideas are addressed in the second and third chapters of this dissertation.

Food secure

households—35%

Households with
very low food
security—33%

Figure 1-5 Prevalence of food security, low food security, and very low food security among a
national sample of households who use food pantries. USDA, Economic Research Service using
data from US Department of Commerce, US Census Bureau, 2017 Current Population Survey
Food Security Supplement.
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1.6 Evidence Base for Interventions at Food Pantries to Improve Dietary Outcomes

Evidence supports the use of food pantries as a promising mechanism to improve diet-
related outcomes among clients (13). There have been limited interventions in the food pantry
setting aimed at improving food security and/or dietary intake prior to the studies presented in the
second, third, and fourth chapters of this dissertation (14). A study in 2012 implemented a six-
week cooking program including plant-based recipes that utilized extra virgin olive oil (15). The
main outcomes of fruit and vegetable intake, grocery purchases, food security score, and body
mass index were evaluated at baseline, after the six-week cooking class, and six months post-
intervention by administering a frequency questionnaire, analyzing grocery receipts, the US
HFSSM, and recording height and weight, respectively. Pre-post analysis showed an increase in
the variety of fruit and vegetable intake, a decrease in meat, carbonated beverages, desserts, snacks
and total groceries purchased, and improvements in food security and BMI from baseline to six-
month follow-up. A study in 2013 evaluated the effects of a nutrition education intervention that
included the tasting of, and provision of ingredients to prepare, a whole grain pasta dish (16). The
main outcomes of self-reported whole grain consumption and self-efficacy on choosing/preparing
whole grain foods were assessed over four weeks using a newly developed questionnaire for low
literacy populations. Findings showed improvement in whole grain consumption and self-efficacy
in the intervention group compared to the control group. Another study in 2013 examined the
impact of a food pantry intervention, Freshplace, that included a client-choice pantry, monthly
meetings with a project manager to receive motivational interviewing, and targeted referrals to
community services (17). A control group went to traditional food pantries where they received
food bags. The main outcomes of food security, self-efficacy, and fruit and vegetable intake were
evaluated over a 12-month follow-up period using the US HFSSM, the Missouri Community
Action Family Self-Sufficiency Scale, and the 7-ltem Block Food Frequency Screener,
respectively. Findings showed improved food security, self-efficacy, and fruit and vegetable intake
over one year compared to the control group. Despite all of these studies using different
intervention strategies, they have all found improvements in food security and/or diet quality,
which suggests that the pantry environment may be an effective target setting for interventions to

improve these outcomes.
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1.6.1 Gaps in previous literature

The previous food pantry intervention studies did present some limitations. Firstly, these
studies had a short follow-up period of one year or less. Secondly, these studies mainly used
individualized approaches where the intervention tools targeted the pantry clients only (i.e.,
targeted referrals to primary care and community resources, cooking instruction). There is growing
evidence that an ecological approach that targets not only the individual, but also the surrounding
food environment, is more effective for changing dietary behaviors (18,19). Thirdly, these prior
interventions measured dietary intake using different versions of a food frequency questionnaire
(FFQ).

There are three main dietary assessment tools that are commonly used to measure dietary
intake: food records, FFQs, and dietary recalls. They each have their own associated biases.
Benefits of the FFQ are that this survey asks questions about the usual (long-run average) intake
of food groups and nutrients that comprise the items specified in the survey, it is associated with
low respondent burden, and it is inexpensive to administer and process. However, shortcomings
are that the finite list of foods clients are able to choose from in the FFQ, and the cognitive
difficulty of estimating the amount of a given food consumed over an extensive time frame,
introduces error (20). Dietary recalls and food records, on the other hand, capture virtually all of
the foods consumed by allowing participants to report all foods. However, these tools have
limitations as well. Food records may introduce reactivity bias. Since the participant diaries their
foods as they consume them, the dietary assessment process could motivate the participant to
choose a different food. Food records are also associated with high respondent and investigator
burden.

Dietary recalls generally have a reference period of only the last 24 hours, which is less
burdensome to recall, but captures only a one-day snapshot that may not be representative of what
a participant usually consumes. Although relatively most costly to administer, they have less
inherent non-random error and bias. Thus, an alternative method is to use multiple 24-hour dietary
recalls (meaning, administering several 24-hour recalls over the course of several days or longer).
Using multiple 24-hour recalls allows within-person variation to be minimized and, paired with
sophisticated statistical techniques described later, allows more accurate estimation of a

population’s distribution of the usual intake of nutrients or food groups (20,21).
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In addition to the limitations of previous food pantry intervention studies, there are gaps in
the literature regarding the relationship between food (in)security and food pantry use. Although
evidence supports the use of food pantries as a promising mechanism to improve dietary patterns
among clients, little is known about the relationship between food security, pantry use, and, by
extension, whether the efficacy of nutrition interventions in the food pantry setting may differ for
FS, LFS, or VLFS clients. Thus, a major component of the proposed intervention evaluation was
to characterize dietary intake, the foods acquired from food pantries, and the effects of a food
pantry intervention by food security status.

1.7 The Voices for Food Intervention

The Voices for Food (VFF) intervention was created to improve upon the gaps described
above. VFF was a collaboration between Cooperative Extension programs across six states
(Indiana, Michigan, Missouri, Nebraska, Ohio, South Dakota) in the Midwestern US (Figure 1-6)
that targeted rural food pantries to improve access to health foods among clients (Clinical Trial
Registry: NCT0356609). A full description of VFF is published (Appendix A) (22).
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Figure 1-6 Voices for Food intervention: participating states.
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VFF had a quasi-experimental study design (Figure 1-7). Two pantries in rural, high-
poverty communities in each state were selected to receive an intervention, and were each matched
with a “comparison” pantry based on several pantry characteristics, including: level of client
choice, number of households served, receipt of government commodity program assistance,
infrastructure and capacity (i.e., number of refrigerators and freezers to store foods) and
predominant racial/ethnic group served at the pantry (22).
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Figure 1-7 Voices for Food intervention: quasi-experimental study design.

The VFF intervention was guided by a socio-ecological construct. The VFF toolkit and
guide (VFF materials) were a written compilation of various strategies supported by the literature
that aimed to improve dietary outcomes. In designing the VFF materials, strategies were
incorporated that targeted each level of the social ecological model (SEM) (Figure 1-8). The VFF
materials provided guidance on how to: 1) create food policy councils (FPCs) comprised of
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stakeholders within the food system that met regularly to address food insecurity in the community
(22-24) (community level of the SEM); 2) implement a MyChoice distribution model where food
pantries were organized into the USDA MyPlate food groups (25), and encouraged clients to “shop”
through the pantry and select their own foods (22,26) (organizational level of the SEM); 3)
administer nutrition education (27), food safety (28), and cultural competency (29) training to
pantry staff, volunteers, clients, and community stakeholders (30,31) (community, organizational,
and individual levels of the SEM). Additionally, all pantries (intervention and comparison) were
given the opportunity to apply for $2,500 mini-grants on an annual basis to use towards initiatives

that were aligned with the goals of VFF.

Food Policy
Councils /
Community
Level

Food Pantry /
Organizational
Level

Individual Food

Pantry Participant
/ Individual Level

Figure 1-8 Voices for Food intervention: social ecological framework.

The VFF study was developed by an interdisciplinary group that consisted mainly of
investigators from Cooperative Extension programs at the partnering universities. Extension
programs educate, and extend new findings to, the communities surrounding land grant
universities. With this in mind, since the early 2000s, Extension programs across the US have

provided Extension staff to guide local change efforts (32). These programs have found that these
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Extension staff, which they describe as “community coaches,” are effective in sustaining change
in communities (32). Therefore, VFF investigators hypothesized that providing the VFF materials
alone may not be as effective in improving outcomes of interest compared to providing a
community coach in addition to the VFF materials to facilitate the implementation of proposed
activities. Therefore, the VFF materials were distributed to all communities, while the intervention,
or distinguishing factor between intervention and comparison communities, was the presence of a
community coach to aid communities in carrying out the activities described in the VFF materials

(listed above).

1.8 Voices for Food Assessments and Analytical Methods

Main outcomes of the VFF study were client food security scores, dietary quality scores,
and usual intake of nutrients and food groups. The 2015-2020 Dietary Guidelines for Americans
(DGA) recommend shifts in eating patterns to promote health and prevent disease among the US
population. The recommended shifts in eating patterns are designed to increase consumption of
nutrients that are currently consumed below the Estimated Average Requirement (EAR) or do not
exceed Adequate Intake (Al) levels; these include potassium, dietary fiber, choline, magnesium,
calcium, vitamins A, D, E, C and iron (among adolescent girls and women ages 19 to 50 years)
(19). Of these under-consumed nutrients, calcium, potassium, dietary fiber, and vitamin D are
considered “nutrients of public health concern” because the prevalently low intakes of these
nutrients are associated with health consequences. The DGA recommends shifts to eating more
vegetables, fruits, whole grains, and dairy to increase intake of nutrients of public health concern.
Because of these recommendations, these nutrients and food groups were selected to include in
usual intake analyses.

The VFF intervention was evaluated at three time points: baseline (2014), midpoint (2016),
and follow-up (2017). However, only the first two time points were addressed to evaluate
intermediate effects of the intervention in this dissertation (Figure 1-9). The VFF intervention was
evaluated using various assessments and analytical methodologies that are described in this section.
Similar to the design of the VFF intervention, assessments were also collected to evaluate findings
using a SEM approach. On the organizational level of the SEM, nutritional quality of the pantry
food environment was evaluated by applying the Healthy Eating Index (HEI) to the foods in stock

at the participating pantries (pantry inventories) and the foods distributed to clients (client food
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bags). On the individual level, the food security and diet (including quality and usual intake) of
pantry clients were assessed by administering the US HFSSM (food security), the HEI (dietary
quality), and the National Cancer Institute (NCI) method (usual intake). In addition to quantifying
main study outcomes on their respective levels of the SEM, associations between outcomes on

different levels were investigated to elucidate the relationship between the layers of influence.

Year 0 Year 2
2014 2016
Baseline Data Midpoint Data
Collection Collection

Figure 1-9 Voices for Food intervention: evaluation schematic.

1.8.1 Assessments
1.8.1.1 Food Pantry Characteristics

Before the start of the VFF study, research staff administered a “site selection” survey to
pantry directors through open-ended interview questions to identify eligible communities for
participation (22). Notably, food pantries with the least amount of client choice of the foods
distributed in client food bags, and pantries that had not established FPCs, were preferred in site
selection because these were planned components of the intervention. Authors gleaned pantry-
level characteristics from site selection survey responses that were later used to create the
following variables: average number of households served per month, predominant racial/ethnic
group served, number of refrigerators, number of freezers, government commodity program

participation, and guided client choice (GCC) score.
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GCC was conceptualized as a variable component of the pantry environment that may
foster or hinder client pantry use (33). The term “GCC” includes choice of the foods clients receive
from the pantry, but is also used in this study to capture other components of the food acquisition
process that contribute to clients’ experiences— namely, nutrition education and cultural sensitivity
towards clients. Six questions from the site selection survey were grouped as a rudimentary tool
to quantify and score GCC by adding the number of negative responses (indicating fewer
indications of GCC) to “yes or no” questions regarding the food distribution system and staft-
client interactions in the food pantry. A score of zero indicated a high level of GCC, while a score
of six indicated no GCC. Questions included: 1) “Is there a food distribution system in place where
clients get a specific number of choices from certain categories (cereals, soups, vegetables, etc.)?”;
2) “Are clients allowed a limited number of choices from MyPlate food groups, in addition to
combination and miscellaneous groups?”; 3) “Are clients allowed to physically remove food from
the shelf and place in their cart or bag?”; 4) “Is there an effort to integrate nutrition education
within the act of choice (MyPlate posters visible, etc.)?”’; 5) “Do volunteers promote nutrition?;

and 6) Are volunteers trained in cultural competency?”’

1.8.1.2 Pantry Inventory and Client Food Bag Logs

Research staff recorded an inventory of all food and beverage items available at each food
pantry on a single day at the start of the client recruitment period (pantry inventories). Staff also
recorded all food/beverage items that were distributed to clients by the pantry on recruitment day
(client food bags). Food/beverage item name, brand name, additional description (i.e., “low
sodium, “sugar free”), weight/volume, food form (fresh, frozen, etc.), and quantity were recorded

and compiled into a database.

1.8.1.3 Client Characteristics and Food Security Questionnaire

Upon recruitment and at each study time point, participants were interviewed at one of the
participating food pantries (or followed up via phone or email) by trained research staff and
completed an electronic or paper version of a characteristics and food security questionnaire
(Appendix B) that elicited information on demographic and pantry use characteristics, including
age, sex, race, ethnicity, annual household income, education level, employment status, number of

household members, number of children <18 years in the household, usual mode of transportation,
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participation in federal food assistance programs, frequency of visits to this pantry in the past year,

and length of time that food from pantries lasts.

1.8.1.3.1 US Household Food Security Survey Module

This survey also contained the 18-item US Household Food Security Survey Module— a
validated measure of food security in the US (34,35)— to quantify and classify food security.
Development of the US HFSSM began in 1992 with partnership from the federal government and
the private sector. These entities were tasked with creating a standard measure of the food
insecurity and hunger experienced in the US for use at national, state, and local levels (34). After
its launch in 1995 as a supplement to the Current Population Survey (CPS), this measure was tested
an analyzed to ultimately create the now broadly used US HFSSM. Further investigation of the
tool following successive distributions of the CPS has deemed the US HFSSM to be stable and
robust over time and among major population subgroups (34).

The US HFSSM contains 18 questions (or items) listed in order of severity that query the
food situation of the household. The US HFSSM employs a numerical scale and categorical
measure to describe the situation of food security in US households as a whole, household adults,
and household children over a specified reference period by summing the number of affirmative
responses (one point per question) for all 18 items, the 10 items corresponding to the situation for
adults, or the 8 items corresponding to the situation of children, respectively. Analyses described
in this dissertation specify a reference period of one year for baseline food security assessment and
two years for midpoint assessment. Unanswered items of the US HFSSM were imputed for each

participant according to previously described methods (34).

1.8.1.3.2 Food Security Classification

Adult food security was quantified as a main outcome variable for the analyses presented
in the fourth chapter of this dissertation. The numerical score was categorized and used as a main
predictor and covariate in the second and third chapters of this dissertation, respectively. Using the
summation of the 10 items corresponding to household adults, a raw score of zero was assigned as
“high food security; a raw score of 1-2 was classified as “marginal food security”; a raw score of
3-5 was classified as “low food security”; a raw score of 6-10 was classified as “very low food

security” (35). Participants classified into the high and marginal food security groups were
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combined into one group, “food security”’, because of the low proportion of high and marginal
food secure participants in the prevalently food insecure food pantry client population. The
classification of food security used in this study was a strength, as limited studies have
characterized differences between the LFS and VLFS subgroups.

1.8.1.4 Automated Self-Administered 24-Hour Dietary Recall

In addition to the characteristics and food security questionnaire, participants also
completed up to three Automated Self-Administered 24-Hour Dietary Recalls (ASA24s), an
internet-based 24-hour dietary recall (36), with optional staff assistance at each evaluation time
point (Appendix C). The ASA24 was developed by the National Cancer Institute, under contract
with Westat, and originally based on an automated, self-administered recall developed by Dr. Tom
Baranowski of the Baylor College of Medicine (37). The ASA24 uses a modified version of
USDA'’s automated multiple pass method (AMPM), which is a computerized method for collecting
interviewer-administered recalls that employs five steps designed to ensure complete and accurate
food recall and reduce respondent burden. The AMPM approach features five main strategies: 1)
a “Quick List” to collect a list of foods consumed during the previous 24-hour recall period from
midnight to midnight; 2) a “Forgotten Foods” probe to query any foods forgotten during the Quick
List; 3) collection of the “Time & Occasion” for each food; 4) a “Detail Cycle” to collect additional
descriptions and amounts, and to review the 24-hour day; and 5) a “Final Probe” for anything else
consumed. In addition to these strategies, the ASA24 includes a “Meal Gap Review” that asks if
anything was eaten during any three-hour gaps between reported eating occasions, and a “Usual
Intake Question” that asks whether the amount of food and drink consumed in the 24-hour recall
period was more than usual, usual, or less than usual (37).

Dietary quality and intake were estimated using analytical methodologies that
accommodate inclusion of multiple 24-hour recalls to address previously-described gaps in the
literature. The Healthy Eating Index (HEI) was applied to measure diet quality and the National
Cancer Institute (NCI) method was applied to estimate usual intake of nutrients and food groups

and are described in analytical methods below.
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1.8.2 Analytical Methods

A large emphasis of the research activities performed for this dissertation was placed on
the development and adaptation of sophisticated statistical methods to estimate nutritional
outcomes. This dissertation offers an innovative approach of adapting the Healthy Eating Index
for application to all foods comprising the pantry food environment, and facilitating direct
comparison between the nutrition quality of pantry offerings with the dietary quality of individual
pantry clients. Additionally, this dissertation presents the novel application of the NCI method to

a primary data collection setting.

1.8.2.1 Healthy Eating Index as a Measure of Dietary Quality

The HEI is a density-based score (e.g., amount per 1,000 kcal, ratio of fatty acids) that
measures alignment with the DGA, allowing examination of overall diet quality in relation to
federal dietary guidance, as well as patterns in terms of balance among multiple components to
examine the quality of the mix of foods consumed (38). The 2010 rendition of the HEI (HEI-2010)
is made up of nine adequacy components: total fruit (max score=5), whole fruit (max score=5),
total vegetables (max score=5), greens and beans (max score=5), whole grains (max score=10),
total dairy (max score=10), total protein foods (max score=5), seafood and plant proteins (max
score=5), and fatty acids (max score=10), and three moderation components: refined grains (max
score=10), sodium (max score=10), and empty calories [i.e., solid fat, alcohol, and added sugars;
max score=20]), most of which are expressed relative to energy intake (i.e., as densities) and then
scored according to standards (38).

The standards for achieving the maximum and minimum HEI-2010 score for each
component are as follows using the format “(standard for maximum, standard for minimum)”: total
fruit (> 0.8 cup equiv. / 1,000 kcal, no fruit), whole fruit (> 0.4 cup equiv. / 1,000 kcal, no whole
fruit), total vegetables (> 1.1 cup equiv. / 1,000 kcal, no vegetables), greens and beans (> 0.2 cup
equiv. / 1,000 kcal, no dark green vegetables, beans, or peas), whole grains (> 1.5 ounce equiv. /
1,000 kcal, no whole grains), total dairy (1.3 cup equiv. / 1,000 kcal, no dairy), total protein foods
(> 2.5 ounce equiv. / 1,000 kcal, no protein foods), seafood and plant proteins (> 0.8 ounce equiv.
/ 1,000 kcal, no seafood or plant proteins), fatty acids ((polyunsaturated fatty acids +
monounsaturated fatty acids) / saturated fatty acids > 2.5, (polyunsaturated fatty acids +

monounsaturated fatty acids) / saturated fatty acids < 1.2), refined grains (< 1.8 ounce equiv. /
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1,000 kcal, > 4.3 ounce equiv. / 1,000 kcal), sodium (< 1.1 gram / 1,000 kcal, > 2.0 grams / 1,000
kcal), and empty calories (< 19% of energy, > 50% of energy).

For the adequacy components, a higher score indicates higher consumption; moderation
components are reverse-scored, and thus a higher score indicates lower consumption. The 12
component scores are weighted to yield a HEI-2010 Total Score with maximum value of 100,
indicating full adherence to the 2010 DGA. Because the data analyzed for this dissertation were
collected prior to the release of the 2015 DGA and HEI-2015, the HEI-2010 was used for this
study to reflect the dietary standards and food supply composition at the time of data collection.

1.8.2.1.1 Application of the HEI in the Context of Community Food Environments

In addition to individuals’ dietary consumption, a given set of foods on any level of the
food system (i.e., individual’s diet, food environment, or national food supply) may be a unit of
analysis to which the HEI may be applied by following three mains steps: 1) identify the set of
foods under consideration, 2) determine the amount of each relevant dietary constituent in the set
of foods, and 3) derive the pertinent ratios and score each HEI component using the relevant
standard (39). However, a documented shortcoming of applying the HEI to higher levels of the
food system is that there are currently no databases available to convert unprepared foods (such as
raw meats and untrimmed produce) and processed but not fully prepared foods (such as cake
mixes) into their appropriate food group and nutrient equivalents (39). Thus, unprepared foods
must be translated by hand or treated as prepared (i.e., “raw chicken” treated as “cooked chicken™).

A community food environment, or the places where individuals acquire food in the
locality, represents one layer of the food system (39). For food pantry clients, the pantry food
environment, which defines both the foods available at the pantry (pantry inventories) and foods
distributed to clients (client food bags), represents one such community food environment. A
previous study by Nanney and colleagues applied the HEI to invoices of foods that were ordered
by food pantries (40). In this dissertation, a similar method was created to model the application
of the HEI to both the pantry inventory and client food bags. Specifically, a database was created
containing all food/beverage item names, brand names, descriptions, weight/volume, and quantity
for each item. Using these descriptors, each food item was searched in the USDA “What’s in the
Foods You Eat” online tool (41) to assign the appropriate USDA food code. The assigned food
code was used to merge each food item with the appropriate databases containing their food group
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composition (42) and nutrient composition (43). The total weight of each food item was calculated
by converting each food to units of grams; this required converting non-dry foods using a density
database (44). Final weight/100g for each food item was multiplied by the weight/100g for all food
groups and nutrients that comprised the food item. Publicly available Statistical Analysis Software

(SAS) macros were used to calculate HEI-2010 scores (45).

1.8.2.2 National Cancer Institute Method for Determining Usual Intake

The NCI method is optimal for estimating usual intake because it reduces biases associated
with usual intake determination by: 1) accounting for reported days with non-consumption or
skewed consumption; 2) distinguishing within-person from between-person variation; 3) allowing
for the correlation between the probability of consumption and the consumption-day amount; and
4) relating covariate information to usual intake (46). The NCI method can be used to estimate the
usual dietary intakes of single dietary components that are consumed daily or episodically. In the
third and fifth chapters of this dissertation, the NCI method (21,46,47) was used to calculate the
usual dietary intake of under-consumed nutrients and food groups, to determine cross-sectional
associations between food security and usual intake, and to compare longitudinal changes in usual
intake by treatment group and food security status. Up to three ASA24s per participant were
included in the usual intake analysis. When the percentage of participants who did not consume a
given food group/nutrient on each recall day was <5%, the food group/nutrient was treated as
ubiquitously consumed (or consumed daily); when the percentage of non-consumption was >5%,
the food group/nutrient was treated as episodically consumed (23). In this study, all nutrients were
determined to be ubiquitously consumed, and all food groups episodically consumed. Publicly
available SAS macros may be used to implement the NCI‘s statistical method for estimating usual
intake. Descriptions of these macros, along with methodology developed in this dissertation to

adapt the macros for use in a primary data collection setting, are provided in this section.

1.8.2.2.1 The NCI MIXTRAN Macro

The MIXTRAN macro (48) was used to evaluate the effects of individual covariates on
food or nutrient consumption. The MIXTRAN macro uses the SAS NLMIXED procedure to
simultaneously fit a two-part statistical model accounting for the probability of consumption and

consumption-day amount on a given day, while accommodating repeat 24-hr recalls and allowing
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the random effects for both parts of the model to be correlated. In cross-sectional analyses, the
main predictor specified in the MIXTRAN macro was food security; in longitudinal analyses, the
main predictors were time, treatment group, food security, and the two-way and three-way
interactions between these variables. For ubiquitously consumed nutrients, the macro fits a one-
part (i.e. amount-only) model of the amount consumed, since the probability of consumption is
assumed to be 1.

For episodically consumed food groups, the macro fits a two-part model that defines the
usual intake as the probability of consumption multiplied by the amount consumed on a
consumption day. One challenge with using the NCI method is that the MIXTRAN macro
generates estimates for the individual covariate effects on the probability of consumption and
amount of consumption separately. Therefore, an additional statistical method developed by Dr.
Janet Tooze (one of the developers of the NCI method) was employed to estimate the combined
effect of individual covariates on the probability x amount (or, usual intake) (Appendix D)
(49). This required authors to adapt the MIXTRAN macro to include user-defined estimate
statements that employed the delta method to compute the ratios of the usual intake between two
levels of the covariate of interest. For example, in a cross-sectional analysis, the comparison of
usual intake by food security status was of interest. Thus, this comparison was achieved by

estimating the ratio of usual intake between food security subgroups in three pairwise comparisons:

usual intake (FS)  usual intake (FS) usual intake (LFS)
usual intake (LFS)' usual intake (VLFS)' usual intake (VLFS)'

In order to capture the range of possible

effects of covariate(s) of interest on the usual intake of food groups, the ratios of usual intake were
computed for “low risk” and “high risk” covariate patterns. A low risk covariate pattern assigned
covariate levels that were associated with higher intake of food groups (i.e., higher income, older
age), while a high risk covariate pattern reflected poor dietary intake.

1.8.2.2.2 The NCI DISTRIB macro

The DISTRIB SAS macro (48) uses parameter estimates and linear predictor values
generated from the MIXTRAN macro and a Monte Carlo method to estimate the distribution of
usual intake for the population, including the mean usual intake for a given food group and the
proportions of participants with intake below a cut point (for example, the Estimate Average
Requirement). A second challenge with using the NCI method is that DISTRIB does not generate

a measure of variation (i.e., standard deviation). Therefore, additional calculations were required
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in order to obtain standard errors and confidence intervals for the percentiles and mean from the
distribution of usual intake. A SAS program was written to call the macros using the bootstrap
method. One hundred bootstrap samples of the MIXTRAN and DISTRIB macros were generated
with a sample size equal to the number of participants in the analysis in order to obtain the standard
deviation of the mean usual intake for each nutrient and food group.

The assessments and analytical methods described in this section were implemented via
the following objectives and hypotheses to investigate the research aims presented in this
dissertation.

1.9 Research Aims, Objectives and Hypotheses

The overarching goal of this dissertation was to investigate differences in dietary intake,
consumption of food pantry offerings, and intermediate effects of a SEM, community-based food
pantry intervention on dietary outcomes by food security status. Specific aims, hypotheses and

objectives are described below:

Aim 1: Characterize cross-sectional differences in dietary quality and usual intake between food
secure (FS), low food secure (LFS), and very low food secure (VLFS) adult pantry clients in a
multistate sample of rural, Midwestern food pantries.

Aim 1 hypothesis: A high proportion of participants overall were expected have intakes below the
EAR and to not exceed the Al for nutrients (potassium, dietary fiber, choline, magnesium, calcium,
vitamins A, D, E, C and iron), and below Dietary Guidelines for Americans (DGA)
recommendations for food groups (total fruits, total vegetables, dark green vegetables, whole
grains and total dairy). FS clients were expected to consume diets of higher quality and usual intake
compared to VLFS clients, and to a lesser extent, LFS clients.

Aim 1 objectives:

1. Determine food security status among household adults for a multistate sample of rural,
Midwestern food pantry clients using the 18-item US Household Food Security Survey
Module.

2. Determine Healthy Eating Index-2010 (HEI-2010) total and component scores, as a
measure of dietary quality, for a multistate sample of adult, rural, Midwestern, food pantry

client participants.
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3. Determine the usual intake of shortfall nutrients and food groups, as a measure of long-run
dietary intake, for a multistate sample of adult, rural, Midwestern, food pantry client
participants.

4. Determine demographic, household, pantry use, and food assistance program participation
characteristics for a multistate sample of adult, rural, Midwestern, food pantry client
participants.

5. Compare mean dietary quality and usual intake by food security status (i.e., FS vs LFS, FS
vs VLFS, LFS vs VLFS), controlling for potential confounders.

6. Determine the proportion of FS, LFS, and VLFS clients who are consuming usual intakes
below the Estimated Average Requirement or not exceeding the Adequate Intake level for
selected nutrients, or below DGA recommendations for food groups.

Aim 2: Explore cross-sectional associations between the quality of the mix of foods, measured by
applying the Healthy Eating Index 2010 (HEI-2010), of both pantry inventories (food stocked) and
client food bags (foods distributed) with client diet quality, as well as whether FS, LFS, or VLFS
status interacts with these associations, in a multistate sample of rural, Midwestern food pantries.
Aim 2 hypothesis: HEI-2010 total and component scores of client food bags were hypothesized
to predict corresponding HEI-2010 scores for client diet quality; similarly, HEI-2010 total and
component scores of food pantry inventories were expected to be associated with corresponding
client diet quality HEI-2010 scores but to a lesser extent compared to client food bags. Client food
security status was hypothesized to interact with these associations, indicating differential pantry
use among FS, LFS, and VLFS clients.

Aim 2 objectives:

1. Apply HEI-2010 total and component scores to the foods stocked (pantry inventories) and
distributed (client food bags) to clients, as a measure of pantry food environment nutritional
quality, for a multistate sample of rural, Midwestern food pantries.

2. Determine HEI-2010 total and component scores, as a measure of client individual dietary
quality, for a multistate sample of adult, rural, Midwestern, food pantry client participants.

3. Determine food security status among household adults for a multistate sample of rural,

Midwestern food pantry clients.
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Determine associations between pantry food environment HEI-2010 scores and client
individual HEI-2010 scores, and the interaction of adult food security status, while

controlling for potential confounders.

Aim 3: Evaluate the intermediate effects of the VVoices for Food intervention on adult food security,

diet quality (measured using Healthy Eating Index-2010 total and component scores), and usual

intake of traditionally under-consumed food groups and related nutrients (estimated using the

National Cancer Institute method) between treatment groups from baseline (2014) to midpoint

(2016), and to compare the treatment effect by food security status.

Aim 3 hypothesis: VFF intervention will improve food security, diet quality, and usual intake of

potassium, dietary fiber, choline, magnesium, calcium, vitamins A, D, E, C, iron, total fruit, total

vegetables, dark green vegetables, whole grains, and total dairy among pantry clients and effects

of the intervention will differ by food security subgroup.

Aim 3 objectives:

1.

Determine an estimate of baseline dietary quality, usual intake, food security, and
demographic, household, pantry use, and food assistance program participation
characteristics, for a multistate sample of rural, Midwestern food pantry clients and
compare estimates between participants recruited to the intervention group and participants
recruited to the comparison group.

Determine changes in dietary quality and intake and food security for all participants over
the first two years of the VFF intervention in a multistate sample of rural, Midwestern food
pantry clients, controlling for potential confounders at baseline.

Determine changes in dietary quality and intake and food security for participants stratified
by treatment group over the first two years of the VFF intervention in a multistate sample
of rural, Midwestern food pantry clients, controlling for potential confounders at baseline.
Compare changes in dietary quality, usual intake, and food security over the two-year
period in the intervention group — comparison group).

Compare the effect of the VFF intervention on dietary quality and usual intake by food

security status.
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1.10 Dissertation Organization

This dissertation is organized by chapters consisting of manuscripts that have been
submitted to or prepared for submission to peer-reviewed journals. Each dissertation aim outlined
in section 1.7 corresponds to the three chapters that follow this section. Chapter 2 addresses Aim
1 and characterizes differences in dietary quality and intake between FS, LFS and VLFS pantry
clients in a cross-sectional analysis. Chapter 3 addresses Aim 2 and explores associations between
the nutritional quality of the food pantry environment (pantry inventories and client food bags)
and pantry client diet quality by food security status in a cross-sectional analysis. Chapter 4
addresses Aim 3 and evaluates the intermediate effects of the VFF intervention on food security
and diet quality and intake among pantry clients and by food security subgroup in a longitudinal

analysis.
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2.1 Abstract

Background: Food insecurity, or uncertain access to adequate foods, characterizes the situation
of 65% of US food pantry clients. Although clients share the common experience of using food
pantries, usual dietary intake and quality may differ by food security status.

Objective: Dietary quality and usual intake of energy, nutrients that are currently under-consumed
in the US, and related food groups were compared by FS, low food secure (LFS), and very low
food secure (VLFS) status, and usual intakes were compared to federal guidance and markers of
adequacy.

Methods: This study was a cross-sectional, secondary analysis drawn from a multi-state
intervention (Clinical Trial Registry: NCT0356609). Adult food pantry clients (n=579) from 24
rural, Midwestern food pantries completed a demographic and food security assessment and up to
three 24-hour dietary recalls on non-consecutive days including weekdays and weekends. Healthy
Eating Index-2010 total and component scores and usual intake using the National Cancer Institute
method were estimated. Proportions of participants’ usual intakes not meeting federal guidance
and markers of adequacy were described. Multiple linear regression models adjusting for
confounders determined associations between food security status and both diet quality and usual
intake (in separate models).

Results: FS status was associated with a higher whole grains score, as well as a higher mean usual
intake of whole grains and iron, compared to LFS status. FS status was associated with higher
mean usual intakes of dark green vegetables and total dairy compared to LFS and VLFS status.
FS, LFS, and VLFS clients’ usual intakes were below federal guidance for all food groups and
usual intake of all nutrients except iron were below dietary reference intakes.

Conclusions: Findings suggest that although all clients were relying on food pantries, food
security status differentiates dietary quality and intake among clients. However, improvements are

needed among clients regardless of food security subgroup.

2.2 Introduction

Emergency food pantries are non-profit organizations that provide food at no cost and with
minimal eligibility requirements to a primarily (65%) food insecure (FI) clientele (1). Food

insecurity, defined as lacking access to the quality and quantity of foods needed for an active,
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healthy lifestyle (2), can be parsed into two subcategories: low food security (LFS) and very low
food security (VLFS). LFS is characterized by reduced quality and desirability, but not quantity
of foods, while VVLFS is additionally characterized by reduced quantity of food and disruption of
eating patterns (3). FI is associated with consumption of fewer vegetables, fruits, and dairy and
lower intake of several nutrients, including vitamin A, calcium, and magnesium (4). Furthermore,
food insecurity is associated with diet-related chronic disease among low-income Americans (5).

The 2015-2020 Dietary Guidelines for Americans (DGA) recommend shifts in eating
patterns to promote health and prevent disease among the US population. The recommended shifts
in eating patterns are designed to increase consumption of nutrients that are currently consumed
below the Estimated Average Requirement (EAR) or do not exceed Adequate Intake (Al) levels;
these include potassium, dietary fiber, choline, magnesium, calcium, vitamins A, D, E, C and iron
(among adolescent girls and women ages 19 to 50 years) (6). Of these under-consumed nutrients,
calcium, potassium, dietary fiber, and vitamin D are considered “nutrients of public health concern”
because the prevalently low intakes of these nutrients are associated with health consequences (6).
The DGA recommends shifts to eat more vegetables, fruits, whole grains, and dairy to increase
intake of nutrients of public health concern (6). The relationship between Fl and diet quality was
specifically identified in the Scientific Report of the 2015 Dietary Guidelines Advisory Committee
to have insufficient evidence available (7). Thus, there is a critical need for studies that evaluate
and specify the relationship between food security and diet. The highly-FI food pantry population
serves as an opportune setting to evaluate dietary intake and quality.

Previous research suggests that although food pantry clients share a need for food
assistance resources, this common experience may not result in similar diet quality or intake
patterns among all clients (8). Very limited research has documented differences in the diets of FS,
LFS, and VLFS groups who rely on emergency food assistance (9). Determining dietary pattern
differences, including dietary quality, food groups and nutrients, by food security status is
especially important among the pantry client population that may be particularly limited in terms
of dietary selection. Furthermore, determination of the dietary patterns of FS, LFS, and VLFS food
pantry clients will critically inform the creation of innovative strategies that are tailored to reach
FI populations, as encouraged by the DGA (6). Differences among food pantry client dietary
patterns by FS, LFS, and VLFS may also provide insight to the way that clients use food pantries

as a resource to enhance food access.



47

The aim of this study was to compare dietary quality and the usual intake of under-
consumed nutrients and related food groups in relation to the DGA among FS, LFS, and VLFS
adult food pantry clients. Objectives were to 1) compare the diet quality of FS, LFS, and VLFS
adult pantry clients using the Healthy Eating Index-2010 (HEI-2010), 2) compare the usual intake
of nutrients and food groups of concern among FS, LFS, and VLFS clients using the National
Cancer Institute (NCI) method, and 3) determine the proportion of FS, LFS, and VLFS clients who
are consuming usual intakes below the EAR or not exceeding the Al for selected nutrients (10,11),
as well as the proportions of clients consuming below DGA recommendations for selected food
groups (6,12), in a multistate sample of 24 rural, Midwestern food pantries. FS clients were
expected to consume diets of higher quality (HEI-2010) and usual intake (NCI method) compared
to VLFS clients, and to a lesser extent, LFS clients. A high proportion of participants overall were
expected have intakes below the EAR and to not exceed the Al for nutrients, and below DGA

recommendations for food groups.

2.3 Methods
2.3.1 Study Design

Data from this cross-sectional, secondary analysis were drawn from the baseline
assessment of a multi-state intervention study, Voices for Food (VFF), which was carried out in
24 rural, high poverty counties in Indiana (IN), Michigan (MI), Missouri (MO), Nebraska (NE),
Ohio (OH), and South Dakota (SD) and aimed to improve food security among rural, Midwestern
food pantry clients (Clinical Trial Registry: NCT0356609). A full description of VFF methods has
been published in detail elsewhere (13).

2.3.2 Food Pantry Selection, Recruitment and Client Participants

In each state, four rural food pantries were selected according to previously-described
criteria (13). Briefly, pantries were selected from counties defined as non-metro with poverty rates
higher than 16% in 2011 (14), with Cooperative Extension presence, and without well-established
food policy councils. A convenience sample of clients was recruited from the pantries from August
to November 2014 through flyers that advertised the study during pantry operation hours, and by
research staff approaching clients while they waited to receive food. Participants, screened by a

trained interviewer, were English-speaking, adults age >18 years (or >19 years in Nebraska
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indicating legal adult status) who used the food pantry at least one time in the previous 12 months,
and who were receiving foods from the pantry on the day of recruitment. The [Blinded for Review]
University and [Blinded for Review] University Institutional Review Boards approved research
activities prior to beginning the study, and participants gave written or verbal consent before
completing study materials. A total of 613 pantry clients were eligible and recruited; 579 (94%)

with complete dietary and food security data were included in this analysis.

2.3.3 Assessments and Measures
2.3.3.1 Food pantry clients

Participants were interviewed at one of the participating food pantries by trained research
staff and completed an electronic or paper version of a questionnaire that elicited information on
demographic and pantry use characteristics, including age, sex, race, ethnicity, annual household
income, education level, employment status, number of household members, number of children
<18 years in the household, usual mode of transportation, participation in federal food assistance
programs, frequency of visits to this pantry in the past year, and length of time that food from
pantries lasts. The 18-item US Household Food Security Survey Module (US HFSSM) quantified
food security status among household adults over the past year (15,16). Participants also completed
the Automated Self-Administered 24-h Dietary Recall (ASA24™-2014), an internet-based 24-
hour dietary recall (17), with optional staff assistance. Up to two additional dietary recalls were
self-completed, or completed through an assisted phone interview, within two weeks of the pantry
visit on non-consecutive days and including a weekend day (18). Participants received $10 as
compensation in the form of a grocery store gift card upon completion of the initial interview, and
an additional gift card for each dietary recall completed.

2.3.4 Statistical Analysis
2.3.4.1 Characteristics tables

Variables were classed for analysis as follows: state (IN, MI, MO, NE, OH, SD); age (18-
44, 45-64, >65 years); gender (woman, man); race (White, Black, American Indian, Other);
ethnicity (of Hispanic, Latino or Spanish origin, not of Hispanic, Latino or Spanish origin); annual
household income (<$10,000, $10,000-15,000, >$15,000); education level (<high school graduate

or equivalent, >some college/trade school); employment status (employed for >6 months of the
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past year, employed for <6 months of the past year); number of household members (1, 2, >3),
number of children <18 years in the household (>1, 0); usual mode of transportation used to acquire
food (drive themselves, other); frequency of visits to this pantry in the past year (<5 times, >5
times); number of different pantries visited in the past year (1, >1); length of time that food from
pantries lasts (a few days’ worth, 1-2 weeks’ worth, more than half of food for the month); and
having >1 family member participating in the following federal food assistance programs:
Supplemental Nutrition Assistance Program, Meals on Wheels, Soup Kitchens, the Special
Supplemental Nutrition Program for Women, Infants, and Children, free or reduced-price school
meals, and free or reduced-price meals at summer programs (participating in >1 program,
participating in 0 programs). Food security scores were used to create the following categories:
FS, LFS, and VLFS. Total numbers and prevalence of pantry client demographic characteristics
were calculated. Characteristics were compared across FS, LFS and VLFS groups using chi-

squared analysis.

2.3.4.2 Application of the HEI-2010 to quantify client diet quality

Dietary information from ASA24™-2014 was used to determine HEI-2010 scores for each
client over all recorded intake days (<3) using the Simple HEI Scoring Algorithm — Per Person
(19). The HEI-2010 is a density-based score (e.g., amount per 1,000 kcal, ratio of fatty acids) that
measures adherence to the DGA, allowing examination of overall diet quality in relation to federal
dietary guidance, as well as dietary patterns in terms of balance among multiple components to
examine the quality of the mix of foods. The HEI-2010 is made up of nine adequacy components:
total fruit (max score=5), whole fruit (max score=5), total vegetables (max score=5), greens and
beans (max score=5), whole grains (max score=10), total dairy (max score=10), total protein foods
(max score=5), seafood and plant proteins (max score=5), and fatty acids (max score=10), and
three moderation components: refined grains (max score=10), sodium (max score=10), and empty
calories [i.e., solid fat, alcohol, and added sugars; max score=20]), most of which are expressed
relative to energy intake (i.e., as densities) and then scored according to standards (20). For the
adequacy components, a higher score indicates higher consumption; moderation components are
reverse-scored, and thus a higher score indicates lower consumption. The 12 component scores are

weighted to yield a HEI-2010 Total Score with maximum value of 100 (20). Because the data were
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collected prior to the release of the 2015 DGA and HEI-2015, the HEI-2010 is appropriate to
reflect the dietary standards in place at the time of data collection.

Multiple linear regression models with food security status as the main independent
variable and total or component HEI-2010 scores (one score per person) as the outcome variables
compared the mean difference in HEI-2010 score between FS, LFS, and VLFS groups controlling
for potential confounding by state, age, gender, race, income, participation in federal food
assistance programs, and frequency of visits to this pantry in the past year. Between-group
comparisons for HEI-2010 scores were determined using ANOVA with the Least Squares Mean
statement and Tukey adjustment for multiple comparisons. Statistical significance was determined
at p <0.05.

2.3.4.3 Application of the NCI method to quantify usual intake of nutrients and food groups of
concern

The NCI method (21,22) was used to calculate the usual dietary intake of nutrients and
food groups of public health concern. Up to three ASA24™-2014 recalls per participant were
included in the analysis. When the percentage of participants who consumed a given food
group/nutrient on each recall day was <5%, the food group/nutrient was treated as ubiquitously-
consumed; when the percentage of non-consumption was >5%, the food group/nutrient was treated
as episodically consumed (23). In this study, all nutrients were determined to be ubiquitously
consumed, and all food groups episodically consumed. The NCI method uses a two-part model
accounting for the probability of consumption and consumption-day amount on a given day, while
allowing the random effects for both parts of the model to be correlated.

For the nutrients (ubiquitously-consumed), the probability of daily consumption was
assumed to be one, and therefore a one-part “amount only” model was used. In this model, a Box-
Cox transformation was applied to <3 days of 24-hour recall data and transformed observations
were modeled using linear mixed effects models, with adjustment for covariates via fixed effects.
The %MIXTRAN SAS macro (24) compared the pairwise effects of food security status (i.e., FS
vs LFS, FSvs VLFS, LFS vs VLFS) on usual intake of nutrients. The %DISTRIB SAS macro (24)
produced the mean usual intake for each food security subgroup and the proportions of participants
consuming below the EAR (or exceeding the Al for nutrients without established EAR values).
One hundred bootstrap samples of the %DISTRIB macro were generated with samples of 601

participants to obtain the standard deviation of the mean usual intake for each nutrient. Nutrients



o1

(from foods and beverages only) included calcium (mg), magnesium (mg), potassium (mg),
vitamin A (ug, RAE), vitamin C (mg), vitamin D (ug), iron (mg), choline (mg), vitamin B12 (ung),
fiber (g), and vitamin E (mg). The main predictor in the models (separate model for each nutrient)
for estimating usual intake was food security status. Potential confounders adjusted in the models
were compressed into two levels to facilitate analysis; variable groupings with the lowest Akaike
Information Criterion (AIC) were selected to ensure optimal model fit. Potential confounders were
classed as follows: age (<65, >65), gender (woman, man), race (White, Black/American
Indian/Asian/Hawaiian/Other), annual household income (<$10,000, >$10,000), participation in
food assistance programs (0 programs, >1 program), frequency of visits to this pantry over the past
year (=5 times, <5 times), state (MI/NE/SD, IN/MO/OH), and day of the week of dietary recall
(weekday/weekend); interview sequence of the dietary recall (indicating the first 24-hour recall)
and total energy intake (a continuous variable) were also included as covariates in all models.

For the food groups (episodically-consumed), the probability of daily consumption was not
assumed to be one, and therefore the two-part model was used. The first part estimated the
probability of consuming a food using logistic regression, while the second part was identical to
the “amount only” model described for nutrients above. Potential confounders adjusted in the
models were similarly compressed into two levels to facilitate analysis identical to that described
in the nutrient analysis above. In order to compare the pairwise effects of food security status (i.e.,
FS vs LFS, FS vs VLFS, LFS vs VLFS) on usual intake of food groups, authors adapted the
%DISTRIB macro to include an estimate statement described here (25). The ratio of means were
computed for “low risk” and “high risk” covariate patterns, which were assigned using the
covariate categories explained previously to determine the range of the effect of food security
status on usual intake. Low risk reflected a pattern associated with higher intake of food groups:
age >65; sex = Male; race = White; annual household income = >$10,000; participation in food
assistance programs = 0 programs; frequency of visits to this pantry over the past year >5 times;
state = IN/MO/OH; day of the week of dietary recall = weekday. All models controlled for mean
energy intake (1506.86 kilocalories) and a variable representing the interview sequence of the
dietary recalls (indicating the first 24-hour recall). Effects of food security status on usual intake

FS FS LFS
— ,——,——). Means and
LFS " VLFS VLFS

standard deviations of the usual intake and the proportions of clients consuming below the DGA

were expressed for high risk and low risk groups separately as ratios (

recommended intakes for food groups were determined as described above for nutrients. Food
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groups included total fruit (cup equivalents), total vegetables (cup equivalents), dark green
vegetables (cup equivalents), whole grain (ounce equivalents), and total dairy (cup equivalents).

All analyses were performed using SAS version 9.4 (26).

2.4 Results

Pantry clients (n=579) were predominantly white (79%), women (72%) between 18-64
years (81%), who achieved an education level of ‘high school graduate or equivalent’ or below
(67%), were employed for <6 months over the course of the previous year (76%), participated in
>1 federal food assistance program over the course of the previous year (80%), and were classified
as FI (FI=78%; LFS=30%; VLFS=48%) (Table 1). When participants were compared by food
security status, significant differences in characteristics were observed for state, age, participation
in >1 federal food assistance program, and the number of times this pantry (where the participant
was recruited) was visited in the previous 12 months. A lower proportion of VLFS clients (11%)
reported being >65 years old compared to FS (31%) and LFS (47%) clients. A greater proportion
of VLFS clients (86%) reported being enrolled in >1 federal food assistance program compared to
FS (73%) and LFS (78%) clients. A greater proportion of LFS (52%) and VLFS (55%) clients
reported visiting this pantry <5 times in the past year compared to FS (40%) clients.

Whole grains HEI-2010 score differed between FS and LFS pantry clients (p=0.02), with
FS clients achieving an average of one point higher compared to LFS clients (Table 2). Mean
usual intake of iron differed between FS and VLFS clients (p=0.004), with VLFS clients
consuming an average of 0.7 milligrams less iron daily (Table 3). Over 90% of all clients
(including FS, LFS and VLFS clients) consumed below the EARs for vitamin D and vitamin E
and less than 10% of all clients exceeded the Als for potassium, fiber, and choline (Table 3). Over
90% of all clients consumed below target recommendations for total fruit, total vegetables, dark
green vegetables, total grains and total dairy food groups (Table 4). FS status compared to LFS
status was associated with increased mean usual intakes of whole grains, dark green vegetables,
and total dairy; increases ranged from 1.49 (for participants with otherwise ‘low risk’ covariate
patterns, p=0.009) to 1.67 times higher (for subjects with otherwise ‘high risk’ covariate patterns,
p=0.005) for whole grains, from 2.56 (p=0.0005) to 2.50 (p=0.0009) times higher for dark green
vegetables, and from 1.28 (p=0.02) to 1.30 (p=0.04) times higher for total dairy (Table 5). FS
status compared to VLFS status was associated with increased mean usual intakes of dark green
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vegetables and total dairy; increases ranged from 2.44 (p=0.001) to 2.38 (p=0.002) times higher
for dark green vegetables and from 1.32 (p=0.007) to 1.41 (p=0.004) times higher for total dairy
(Table 5).

2.5 Discussion

This study represents the first comparison of diet quality (quantified using the HEI-2010)
and usual intake of under-consumed nutrients and related food groups (quantified using the NCI
method) among food pantry clients by FS, LFS, and VLFS subgroups. Evaluating these differences
informs interventions to improve diet among the food pantry population and provides rationale for
considering differences in food security. FS clients were expected to consume diets of higher
quality (HEI-2010) and usual intake (NCI method) compared to VLFS clients and, to a lesser
extent, LFS clients. FS status was associated with a higher whole grains HEI-2010 score, as well
as a higher mean usual intake of whole grains and iron, compared to LFS status. FS status was
associated with a higher mean usual intake of dark green vegetables and total dairy compared to
both LFS and VLFS status. Contrary to the hypothesis, FS status had more associations with
improved HEI scores and usual intake compared to LFS status, rather than VLFS status. A high
proportion of clients were expected to have mean usual intakes of nutrients and food groups that
did not meet dietary recommendations. Consistent with this hypothesis, over 90% of clients had
intakes below the EAR for vitamin D and E, less than 10% of all clients exceeded the Al for
potassium, fiber, and choline, and over 90% of all clients consumed below target recommendations
for total fruit, total vegetables, dark green vegetables, total grains and total dairy food groups.

Similar to recent studies that evaluated dietary patterns in samples of rural, Midwestern
food pantry clients, diet quality (measured by HEI-2010 total and component scores) was low
(8,27). Diet quality in the present study was also low compared to the most recent estimate among
the US population (HEI-2015 total score: 58.0) (28). HEI-2010 component scores for whole grains,
greens and beans, whole fruit, and seafood and plant proteins were especially low in the present
study. As with previous studies (8,27), these findings indicate a need to improve access to these
dietary components in the food pantry setting. The very high prevalence (78%) of food insecurity
among study participants in this rural, Midwestern sample was higher than the national prevalence
of food insecurity among pantry clients (65%) and validates the known dietary quality deficits

classified by food insecurity (1). This confirms a critical need for interventions to improve food
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security through access to high quality foods in the extremely vulnerable subpopulation of food
pantry clients.

One previous study investigated differences between dietary patterns of FS and FI clients
in rural, Midwestern food pantries by evaluating changes in dietary patterns before and after pantry
use by food security status (8). This previous study found more improvements in dietary patterns
from before to after visiting a food pantry for FI clients compared to FS clients. Although this
previous study focused on dichotomized food security status (i.e., FS vs FI) rather than the three
levels of food security investigated in the present study, it laid the foundation for considering food
security status when examining dietary intake among pantry clients. The present study expands
upon this notion, providing evidence that, in addition to FS and FI clients consuming different
quality diets, there are also differences in nutrient and food group intakes and dietary quality
between FS clients and both the LFS and VLFS subgroups. Regarding dietary quality, FS client
diets were higher in whole grains relative to calories compared to LFS clients, and were closer to
DGA recommendations. Improving the access to and availability of whole grains at food pantries
may ultimately improve client diet quality scores for all clients and for LFS clients in particular.

In addition to differences in diet quality, the present study established differences in usual
intake (quantity consumed) among FS, LFS, and VLFS pantry clients. FS clients consumed more
whole grains over the <3 recall days compared to LFS clients, consistent with the finding that FS
clients’ diets conformed more closely to the DGA regarding whole grain quality compared to LFS
clients. Thus, FS clients not only consumed a higher proportion of whole grains relative to other
food groups in their diets, but also consumed a higher quantity of whole grain foods compared to
LFS clients. FS clients also consumed more iron compared to LFS clients over the recall period.
Because cereal flours contain whole grains and are a common avenue of iron fortification (29), it
is not surprising that FS clients had a higher intake of both whole grains and iron compared to LFS
clients. FS clients consumed a higher mean usual intake of dark green vegetables and total dairy
food groups compared to both LFS and VLFS clients, but did not have higher HEI-2010
components scores for total vegetables, greens and beans, and total dairy components. This finding
suggests that although FS clients consumed a higher amount of dark green vegetables and dairy
foods, they did not consumed a higher proportion of these foods relative to other food groups in
their diets compared to LFS and VLFS clients.
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A recent systematic review documented lower intake of vegetables, fruit, dairy, vitamin A,
calcium, and magnesium for FI adults compared to FS adults (4). Consistent with these findings,
FS clients in the present study consumed more dark green vegetables and dairy compared to LFS
and VLFS clients. Although the present study did not find significant differences in the intake of
vitamin A, calcium, or magnesium between FS and FI clients (at p < 0.0167 to adjust for the three
pairwise food security subgroup comparisons using Bonferroni method), p-values were <0.05,
suggesting a trend toward significance, for these nutrients. The present study did not find
differences in fruit intake between FS and FI clients suggesting similar limited access among all
food pantry clients.

Although the present study provided evidence for differences in diet quality and quantity
by food security status, usual intake analysis showed that most nutrients and all food groups were
under-consumed by almost all pantry clients, regardless of food security classification. This is not
surprising since the nutrients and food groups investigated in this study are documented as under-
consumed for all Americans, yet the overwhelming percentage in this sample not meeting the EAR
or exceeding the Al was alarming (6). Under-consumption by all food security groups highlights
the importance of interventions to improve dietary quality for all pantry clients. Discrepancies in
intake between food security subgroups suggest there are particular foods and nutrients that dietary
interventions should focus on to improve dietary disparities between clients and may cautiously
inform other food-insecure population sub-groups. Findings from this study provide novel insights
into differences in food security status that go beyond the common experiences of pantry clients

relying on emergency food assistance.

2.5.1 Strengths

This study presented the first investigation of both diet quality and usual intake among food
pantry clients. Both the proportions of food groups consumed relative to federal guidance, as well
as the actual amounts consumed, were characterized by food security status. Investigation of both
dietary quality and intake is critical to determining dietary patterns. HEI-2010 measures diet
quality independent of quantity, specifically, how closely one’s diet adheres to the Dietary
Guidelines for Americans. Although this measure is meaningful, in low-income communities it is
also important to consider the quantities of food groups and nutrients consumed. The authors

responded to this critical need by applying the NCI method to determine usual intake of nutrients
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and food groups of public health concern in the pantry-user population while also mitigating
measurement error. The very high prevalence of FI allowed researchers to stratify the study sample
by LFS and VLFS contributing the first comparison of consumption patterns between FS, LFS,
and VLFS pantry clients and establishing differences between the dietary patterns of these
subgroups. Another strength of this study is the collection of up to three 24-hour dietary recalls on
non-consecutive days. This provided a more representative measure of client dietary intake

compared to using a single dietary recall.

2.5.2 Limitations

Nutrient intake in the present study was compared to EAR and Al values for females
between 31-50 years. Although the study population was mostly females in this age range, it also
included a small proportion of males and older adults; federal guidance for markers of adequacy
for nutrients are generally higher for males, and thus the proportion not meeting requirements may
have been under-estimated for males in the sample. The 24-hour recalls used to measure diet
quality and quantity in this study did not account for supplements; resulting estimates do not
represent total intake. Under-reporting of energy intake when using 24-hour dietary recalls is
known (30) and could have contributed to bias in this study; however, a recent study reported the
ASA24 to perform relatively well among women with low incomes (18). Compensation of up to
$30 in the form of grocery store gift cards could have resulted in higher quality and/or quantity of
foods being purchased at stores and may have introduced bias to the second and third dietary recalls
that were collected after the day of recruitment. Food security status was associated with dietary
quality and intake in this study; however, food security assessment has a reference intake period
of 12 months while the reference period of dietary assessment was <two weeks. Thus, food security
status did not necessarily reflect the household’s experience during data collection, as households

might experience episodes of food insecurity throughout the year due to changes in circumstances

(1).

2.5.3 Conclusions

Food security was associated with a higher whole grains HEI-2010 score, as well as a
higher mean usual intake of whole grains and iron, compared to low food security among food

pantry clients. Food security was also associated with a higher mean usual intake of dark green
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vegetables and total dairy compared to both low food security and very low food security among
food pantry clients. FS, LFS and VLFS pantry clients showed differences in dietary quality and
usual intake, suggesting that food security status may be associated with dietary patterns, even
among the vulnerable food pantry client sample. However, all pantry clients, regardless of food
security status, consumed less than federal guidelines and markers of adequacy for most nutrients
and food groups evaluated in this study. Further research is needed to characterize differences in
dietary patterns between the food security subgroups, and whether FS, LFS, and VLFS pantry
clients use pantry resources differently.
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Table 2-1 Unadjusted sociodemographic characteristics of food pantry clients from rural,
Midwestern, food pantries in the Voices for Food study by adult food security status (n=579)

Characteristics All Clients Food Low food Very low Chi-
secure secure food secure  squared
n (%)? n (%) n (%) n (%) p-value
Total 579 (100) 131 (23) 172 (30) 276 (48)
State 0.01*
Indiana 151 (26) 30 (23) 39 (23) 82 (30)
Michigan 98 (17) 17 (13) 33 (19) 48 (17)
Missouri 140 (24) 33 (25) 37 (22) 70 (25)
Nebraska 50 (9) 10 (8) 24 (14) 16 (6)
Ohio 78 (13) 20 (15) 18 (10) 40 (14)
South Dakota 62 (11) 21 (16) 21 (12) 20 (7)
Gender 0.51
Men 137 (28) 34 (30) 46 (30) 57 (26)
Women 350 (72) 79 (70) 105 (70) 166 (74)
Age, years 0.0002*
18-44 182 (37) 36 (32) 50 (33) 96 (42)
45-64 215 (44) 43 (38) 66 (43) 106 (47)
>65 96 (19) 35 (31) 36 (47) 25 (11)
Race 0.40
White 380 (79) 87 (78) 116 (80) 177 (78)
Black 40 (8) 12 (11) 12 (8) 16 (7)
American Indian 38 (8) 10 (9) 12 (8) 16 (7)
Other® 25 (5) 3(3) 5(3) 17 (8)
Highest education level 0.60
<High school graduate or equivalent 331 (67) 77 (68) 105 (70) 149 (65)
>Some college/trade school 162 (33) 37 (32) 45 (30) 80 (35)
Employment status® 0.39
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Characteristics All Clients Food Low food Very low Chi-
secure secure food secure  squared
n (%)? n (%) n (%) n (%) p-value
Employed >6 months 133 (24) 32 (25) 45 (26) 56 (21)
Employed <6 months 428 (76) 94 (75) 125 (74) 209 (79)
Income? 0.06
<$10,000 292 (54) 56 (56) 77 (50) 159 (60)
$10,000 - $15,000 112 (21) 31 (25) 37 (24) 44 (17)
>$15,000 136 (25) 35 (29) 40 (26) 61 (23)
Household size® 0.34
1 member 173 (30) 41 (32) 57 (33) 75 (27)
2 members 135 (23) 36 (28) 35 (20) 64 (23)
>3 members 268 (47) 53 (41) 79 (46) 136 (49)
Participation in food assistance programs®® 0.009*
>1 program 466 (80) 96 (73) 134 (78) 236 (86)
0 programs 113 (20) 35 (27) 38 (22) 40 (14)
Estimated amount of household foods from all 0.12
pantries in the last month
A few days’ worth 243 (45) 44 (39) 67 (42) 132 (51)
1-2 weeks’ worth 187 (35) 40 (35) 61 (38) 86 (33)
More than half of food for the month 105 (20) 29 (26) 33 (21) 43 (16)
Number of pantries visited® 0.16
1 pantry 265 (48) 67 (55) 79 (47) 119 (45)
>1 pantry 291 (52) 55 (45) 88 (53) 148 (55)
Number of times this pantry was visited® 0.02*
<5 times 294 (51) 53 (40) 89 (52) 152 (55)
>5 times 285 (49) 78 (60) 83 (48) 124 (45)

aTotals may not add up to total participants due to missing values.
® Includes Native Hawaiian, Asian, and any combinations of races.

¢ Over the past 12 months.

dSelf-reported total combined income of all household members over the past 12 months including income from jobs,
business, pensions, Social Security or retirement payments, disability payments, and any other money income received.
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¢ Includes the Supplemental Nutrition Assistance Program; Meals on Wheels; Soup Kitchens; the Special
Supplemental Nutrition Program for Women, Infants, and Children; free or reduced-price school meals; and free or
reduced-priced meals at summer programs.

* Statistical significance is p<0.05 for chi-squared comparisons between food secure, low food secure and very low
food secure households.
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Table 2-2 Association? of adult food security status and Healthy Eating Index-2010 (HEI-2010)
scores in a sample of rural, Midwestern, food pantry clients

HEI-2010 component Mean + standard deviation® p-values for Mean Differences®*

(maximum score) n =440

Food secure  Lowfood Verylowfood FSvsLFS FSvsVLFS LFSvsVLFS
(FS) secure (LFS) secure (VLFS)

Total score (100) 453+15 422+14 432+14 0.13 0.36 0.74
Total vegetables (5) 33+0.2 34+02 33+0.2 0.75 0.94 0.89
Greens and beans (5) 1.4+£0.2 1.3+£0.2 1.0+£0.2 0.81 0.14 0.36
Total fruit (5) 1.9+0.2 1.8+0.2 1.9+0.2 0.98 1.00 0.96
Whole fruit (5) 16+0.3 1.4+0.2 15+0.2 0.79 0.85 0.99
Whole grains (10) 28+04 1.8+0.3 24+0.3 0.02* 0.51 0.15
Total dairy (10) 44+04 39+04 34+04 0.47 0.06 0.49
Total protein foods (5) 43+0.2 45+0.1 44+0.1 0.48 0.88 0.69
Seafood & plant proteins (5) 14+0.2 1.2+0.2 1.0x£0.2 0.68 0.20 0.64
Fatty acids (10) 41+04 43+04 45+04 0.88 0.62 0.89
Sodium (10) 26+04 2704 29+04 1.00 0.74 0.75
Refined grains (10) 6.9+05 6.2+04 6.8+04 0.30 1.00 0.24
Empty calories (20) 10.6+£0.8 9.7+0.7 10.1+0.7 0.49 0.78 0.83

@ Models were structured as follows: HElqien= client_food_security status + covariates. All models were evaluated
for potential confounding presented by the following covariates: state, age, sex, race and income, participation in >1
federal food assistance programs, number of times visited this pantry in the last 12 months.

b |_east Squares Means separation

¢ Tukey’s adjustment for multiple comparisons

* Statistical significance was determined at p < 0.05.



Table 2-3 Association? of adult food security status and usual intake of under-consumed nutrients in rural, Midwestern, food pantry
clients

Table 3: Association? of adult food security status and usual intake of under-consumed nutrients in rural, Midwestern, food pantry clients

Nutrient (Estimated Average Requirement Proportion below EAR or above Al Mean usual intake + standard deviation p-values for mean
[EAR] or Adequate Intake [Al] level) by food security status (n = 448) differences

Food Low food Very low FS LFS VLFS FSvs FSvs LFS

secure secure food secure LFS VLFS Vs

(FS) (LFS) (VLFS) VLFS
Energy, kcal/day - - - 1134+ 134 1113 +127 1065+ 120 0.50 0.06 0.01
Potassium, mg/day (4700°) 0.01 0.03 0.01 1407 + 93 1481 + 99 1224 + 84 0.27 0.42 0.68
Dietary fiber, g/day (25°) 0.02 0.03 0.02 79+05 83+05 6.9+05 0.10 0.02 0.57
Choline, mg/day (425P) 0.06 0.08 0.05 184 £ 12 195 +13 160 + 11 0.10 0.08 0.99
Magnesium, mg/day (2659) 0.89 0.87 0.91 141 +9 149+ 9 123+8 0.03 0.14 0.28
Calcium, mg/day (800%) 0.84 0.79 0.86 476 £ 34 515+ 40 433138 0.19 0.04 0.41
vitamin A, pg, RAE/day (5009) 0.79 0.74 0.86 342 + 25 364 + 30 300 = 26 0.02 0.02 0.96
vitamin D, pg/day (109 0.98 0.97 0.98 24+0.2 26+0.2 21+0.2 0.34 0.19 0.76
vitamin E, alpha-tocopherol, mg/day (129 0.98 0.96 0.98 3.7+0.3 40+£03 3.3+0.2 0.80 0.14 0.28
vitamin C, mg/day (60 0.78 0.77 0.82 38.1+£3.2 40.5+3.7 339+37 0.96 0.95 0.97
Iron, mg/day (8.1%) 0.53 0.52 0.63 8.2+0.6 8.9+0.7 74+06 0.04  0.004* 0.47

2 Model followed guidelines described for calculating usual intake according to the National Cancer Institute method, and were structured as: HElgjien:= energy +
weekday/weekend identifier + 24-hour recall sequence identifier + client food security status + covariates. All models were evaluated for potential confounding
presented by the following covariates: state, age, sex, race and income, participation in >1 federal food assistance programs, number of times visited this pantry in
the last 12 months.

b Al for micronutrients — females 31-50 years (11)

¢ Al for fiber — females 31-50 years (10)

4 EAR for micronutrients — females 31-50 years (11)

* Statistical significance was determined at p < 0.0167 to adjust for multiple comparisons using Bonferroni method.
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Table 2-4 Mean usual intakes of food groups and proportions below target recommendations by
adult food security status in rural, Midwestern, food pantry clients

Food group (target?) Food security status Mean =+ standard Proportion below target
deviation (n = 448)
Total fruit (1.5 cup equiv./day) Food secure 0.53 £ 0.06 0.95
Low food secure 0.53+0.06 0.94
Very low food secure 0.45+0.05 0.96
Total vegetables (2 cup equiv./day)  Food secure 1.23+0.09 0.93
Low food secure 1.33+£0.09 0.90
Very low food secure 1.14+0.08 0.94
Dark green vegetables (0.2° cup Food secure 0.06 +0.01 0.96
equiv./day) Low food secure 0.06 + 0.01 0.96
Very low food secure 0.05+0.01 0.97
Whole grains (3 ounce equiv./day) Food secure 0.56 £ 0.06 1.00
Low food secure 0.58 £ 0.05 0.99
Very low food secure 0.46 £ 0.06 1.00
Total dairy (3 cup equiv./day) Food secure 1.10+£0.11 0.97
Low food secure 1.27+0.11 0.95
Very low food secure 1.06 £0.12 0.97

2 Target values based on Healthy US-style Food Patterns recommendations from the 2015-2020 Dietary Guidelines
for Americans for minimal calorie intake for adults (1600 kcal) because the average calorie intake in the sample was
1506.86 kcal (12). The study population mean kcal was 1506.86.

® Dark green vegetables recommendation is 1.5 cup equiv./week. 1.5/7=0.214 cup equiv./day



Table 2-5 Association? of adult food security status and usual intake of food groups for ‘high risk’ and ‘low risk’ covariate patterns in
rural, Midwestern, food pantry clients

Food group Covariates (a-h) Ratios of mean usual intake
between adult food secure (FS),

low food secure (LFS), and

very low food secure (VLFS)

clients
(p-values)
Risk @ (B ( (d) (e) () C)] (h) FS _FS  LFS
Level Age Sex Race Income Participation  Frequency  State Weekday/ LES VLES VLES
Weekend

Total fruit High <45y F Black, Other  <$10,000 >1 program <5 times MI, NE, SD  Weekend 1.15 1.25 1.09
(0.54) (0.28)  (0.69)

Low >45y M White >$10,000 O programs >5 times IN, MO, OH  Weekday 1.19 1.39 1.16
(0.52) (0.18)  (0.55)

Total High <45y F Black, Other  <$10,000 >1program <5 times MI, NE, SD  Weekend 1.05 1.02 0.97
vegetables (0.58) (0.84) (0.70)
Low >45y M White >$10,000 0 programs >5 times IN, MO, OH  Weekday 1.05 1.02 0.92
(0.60) (0.83)  (0.73)

Dark green  High <4by F Black, Other  <$10,000 >1 program <5 times MI, NE, SD  Weekend 2.50 2.38 0.97
vegetables (0.0009*) (0.002*) (0.94)
Low >45y M White >$10,000 0 programs >5 times IN, MO, OH  Weekday 2.56 244 0.94
(0.0005*)  (0.001*) (0.91)

Whole High <45y F Black, Other <$10,000 >I program <5 times MI, NE, SD  Weekend 1.67 1.37 0.82
grains (0.005%*) (0.11) (0.42)

L9



Low >45y M White >$10,000 0 programs >3 times IN, MO, OH  Weekday 1.49 1.25 0.83
(0.009%) (0.18) (0.35)

Total dairy  High <45y F Black, Other  <$10,000 >1 program <5 times MI, NE, SD  Weekend 1.30 1.41 1.09
(0.04%) (0.004*)  (0.53)
Low >45y M White >$10,000 0 programs >5 times IN, MO, OH  Weekday 1.28 1.32 1.02

(0.02%)  (0.007) (0.82)

& Authors adapted the National Cancer Institute method to include estimate statements described by Tooze et al., 2002 that calculated ratios of usual intake by

food security subgroups (% : % , %). Energy was set equal to the mean, 1506.86 kilocalories.

b Interpretation: [numerator of ratio (food security category)] compared to [denominator of ratio (food security category)] is associated with an increased mean
usual intake of [food group]. The increase ranged from [‘low risk’ ratio] times (for participants with otherwise ‘low risk’ covariate patterns) to [‘high risk’ ratio]
times (for participants with otherwise ‘high risk’ covariate patterns). Example: “Food secure status compared to low food secure status was associated with
increased mean usual intake of whole grains. The increase ranged from 1.5 times (for participants with otherwise ‘low risk’ covariate patterns) to 1.7 times (for
subjects with otherwise ‘high risk’ covariate patterns).
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CHAPTER 3. THE QUALITY OF FOOD BAGS DISTRIBUTED TO
CLIENTS IS POSITIVELY ASSOCIATED WITH CLIENTS’ DIET
QUALITY IN A MULTISTATE SAMPLE OF RURAL, MIDWESTERN
FOOD PANTRIES!23

Wright BN, Vasquez-Mejia CM, Guenther PM, McCormack L, Stluka S, Franzen-Castle L, Henne
B, Mehrle D, Remley D, Eicher-Miller HA. The quality of food bags distributed to clients is
positively associated with clients’ diet quality in a multistate sample of rural, Midwestern food
pantries. Submitted to J Nutr on February 4, 2019.

This chapter was submitted as an original research article to The Journal of Nutrition and formatted
according to the journal requirements. American Society for Nutrition journals provide the right
for authors to include their own articles in their dissertation.

FOOTNOTES:
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FS: Food secure

FI: Food Insecure

LFS: Low food secure

VLFS: Very low food secure

HEI-2010: Healthy Eating Index-2010

ASA24: Automated Self-Administered 24-hour Dietary Recall
US HFSSM: US Household Food Security Survey Module
TEFAP: The Emergency Food Assistance Program

DGA: Dietary Guidelines for Americans

GCC: Guided client choice

VFF: Voices for Food

USDA: United States Department of Agriculture

FPED: Food Patterns Equivalents Database

FNDDS: Food and Nutrient Database for Dietary Studies
RD: Registered Dietitian

SEM: Social Ecological Model

2 This project was supported by US Department of Agriculture, National Institute of Food and
Agriculture (USDA NIFA), Voices for Food Grant 2013-69004-20401 and USDA NIFA Hatch
project IND030489.
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3.1 Abstract

Background: Food provided by food pantries has the potential to improve the dietary quality of
food pantry clients.

Objective: This study evaluated the relationship between the quality of the mix of foods in pantry
inventories and client food bags (separately) with client diet quality, and how these relationships
varied by food secure (FS), low food secure (LFS), or very low food secure (VLFS) status.
Methods: This study was a cross-sectional secondary analysis drawn from a larger multi-state
intervention (Clinical Trial Registry: NCT0356609). Adult clients (n=618) from 24 rural,
Midwestern food pantries completed a demographic survey, the US Household Food Security
Survey Module, and up to three 24-hour dietary recalls. Pantry inventories, client food bags, and
client diets were scored using the Healthy Eating Index-2010 (HEI-2010). Multiple linear
regression models determined associations between HEI-2010 total and component scores for
pantry inventories and client food bags (in separate models) and the corresponding scores for client
dietary intake. The interaction of client food security status, and several pantry- and client-level
potential confounders, was considered.

Results: Client food bag HEI-2010 scores were positively associated with client diet scores for the
Total Vegetables, Total Fruit, Total Protein Foods, and Sodium components, while pantry
inventory HEI-2010 scores were negatively associated with client diet scores for the total score
and for the Total Fruit and Fatty Acids components. Client food bag Whole Grains scores were
more positively associated with corresponding client diet scores for VLFS clients compared to FS
clients. Inventory Greens and Beans scores were more positively associated with corresponding
client scores for VLFS clients compared to LFS clients. (p<0.05 for all results).

Conclusions: The nutritional quality of client food bags, but not pantry inventories, is positively
associated with client diet in a sample of rural, Midwestern food pantry clients; associations differ

by food security status.

3.2 Introduction

Food insecurity, or limited or uncertain ability to acquire nutritionally adequate and safe
foods (1), is a persistent public health concern (2). Food insecurity is associated with lower intakes

of fruits, vegetables, and dairy (3), diet-related health conditions, including diabetes, hypertension,
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and hyperlipidemia (4), and was recently recognized by the Dietary Guidelines for Americans as
a critical contextual factor to consider to enhance interventions (5). Individuals who are food
insecure (FI) may seek out assistance from food pantries, which provide food at no cost and with
minimal eligibility requirements, in an effort to maximize all resources in their environments.
Although most clients are not completely reliant on pantries for food, food pantries may be
responsible for up to 25% of the household food supply (6). Food pantries were traditionally a
short-term solution for acute “emergency” situations like job loss, illness, or natural disasters.
More recently, prevalence of chronic food pantry use has increased (7).

The quality of the mix of foods offered by pantries, rather than quantity only, is important
in this context of long-term food pantry use. A recent systematic review documented that food
bags distributed to clients at food pantries did not provide adequate amounts and types of food
necessary for a balanced diet (8). The diets of pantry clients were similarly of low quality,
particularly low in fruits and vegetables, dairy products, and calcium (9,10). Together, these
findings suggest there may be a link between client dietary intake and the “pantry food
environment,” defined here as the mix of foods stocked at the pantry (“pantry inventory”) and the
mix of foods distributed to clients (“client food bags™). Client food bags are derived from food
pantry inventory; client diets may be partially derived from client food bags, although they receive
foods from other sources as well. Understanding the association of both pantry inventory quality
and client food bag quality with client diet quality can serve to inform future initiates to improve
food pantry offerings by indicating the potential to improve client dietary quality through
increasing the quality of the mix of foods available or distributed to clients at pantries.

Food security status of the food pantry client may mediate links between the pantry food
environment and client diet quality. Although most US food pantry clients (65%) are Fl, a
substantial proportion (35%) are food secure (FS) (11). Previous research suggests that FS and FlI
clients may use pantries differently (12-15). FI pantry clients who may be experiencing low food
security (LFS), which is characterized as having reduced quality, variety, and desirability of diet,
or very low food security (VLFS), which is additionally characterized by reduced quantity of food
(16), may generally use pantries short-term in response to a dire situation. FS pantry clients, on
the other hand, generally use pantries as a long-term buffer to maintain food security (10). Thus,
the relationship between the quality of the pantry food environment and client diet quality may

differ based on food security status.
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The aim of this study was to determine associations of the quality of the mix of foods,
measured by applying the Healthy Eating Index 2010 (HEI-2010), of both pantry inventories and
client food bags with client diet quality, as well as whether FS, LFS, or VLFS status interacts with
these associations. HEI-2010 total and component scores of client food bags were hypothesized to
predict corresponding HEI-2010 scores for client diet quality; similarly, HEI-2010 total and
component scores of food pantry inventories were expected to be associated with corresponding
client diet quality HEI-2010 scores but to a lesser extent compared to client food bags. Client food
security status was hypothesized to interact with these associations, indicating differential pantry
use among FS, LFS, and VLFS clients.

3.3 Methods
3.3.1 Study Design

Data for this cross-sectional, secondary analysis were drawn from the baseline assessment
of a larger multi-state intervention, VVoices for Food (VFF), which was conducted in 24 rural, high
poverty counties in Indiana (IN), Michigan (MI), Missouri (MO), Nebraska (NE), Ohio (OH), and
South Dakota (SD), and aimed to improve food security among rural, Midwestern food pantry
clients (Clinical Trial Registry: NCT0356609). A full description of VFF methods has been
reported (17).

3.3.2 Pantry Selection, Recruitment and Client Participants

Four rural food pantries per state were selected in 2013 (24 pantries total); selection criteria
were described previously (17). A convenience sample of clients were recruited from the pantries
from August to November 2014 through flyers that advertised the study during pantry operation
hours and by research staff approaching clients while they waited to receive food. Participants,
screened by a trained interviewer, were English-speaking, adults age >18 years (or >19 years in
Nebraska indicating legal adult status) who had used the food pantry at least one time in the
previous 12 months prior to the day of recruitment and who were receiving foods from the pantry
on the day of recruitment. The [Blinded for Review] University and [Blinded for Review]
University Institutional Review Boards approved research activities prior to beginning the study,

and participants gave written or verbal consent before completing study materials. A total of 618



73

pantry clients were eligible and recruited; 604 (98%) with complete dietary and food security data

were included in this analysis.

3.3.3 Assessments and Measures
3.3.3.1.1 Pantry food environment

Research staff recorded an inventory of all food and beverage items available at each food
pantry on a single day at the start of the client recruitment period. Staff also recorded all
food/beverage items that were distributed to clients by the pantry on recruitment day (client food
bags). Food/beverage item name, brand name, additional description (i.e., “low sodium, “sugar
free”), weight/volume, food form (fresh, frozen, etc.), and quantity were recorded and compiled
into a database (N=152,408 pantry inventory items; N=17,831 client food bag items). Before the
start of the VFF study, research staff administered a “site selection” survey to pantry directors
through open-ended interview questions to identify eligible communities for participation (17).
Notably, food pantries with the least amount of client choice of the foods distributed in client food
bags, and pantries that had not established food policy councils, were preferred in site selection
because these were planned components of the intervention. Authors gleaned pantry-level
characteristics from site selection survey responses that were later classed into the following
variable levels: average number of households served per month (<100, >100), predominant
racial/ethnic group served (White, Other), number of refrigerators (<2, >2), number of freezers
(<4, >4), government commodity program participation (None, The Emergency Food Assistance
Program (TEFAP), TEFAP and the Commaodity Supplemental Food program), and “guided client
choice (GCC) score” (<5, >5). GCC was conceptualized as a variable component of the pantry
environment that may foster or hinder client pantry use (18). The term “GCC” includes client
choice of the foods received from the pantry, but is also used in this study to capture other
components of the food acquisition process that contribute to clients’ experiences— namely,
nutrition education and cultural sensitivity towards clients. Six questions from the site selection
survey were grouped as a rudimentary tool to quantify and score GCC by adding the number of
negative responses (indicating fewer indications of GCC) to “yes or no” questions regarding the
food distribution system and staff-client interactions in the food pantry. A score of 0 indicated high
GCC, while a score of 6 indicated no GCC. Questions included: 1) “Is there a food distribution

system in place where clients get a specific number of choices from certain categories (cereals,
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soups, vegetables, etc.)?”; 2) “Are clients allowed a limited number of choices from MyPlate food
groups, in addition to combination and miscellaneous groups?”; 3) “Are clients allowed to
physically remove food from the shelf and place in their cart or bag?”; 4) “Is there an effort to
integrate nutrition education within the act of choice (MyPlate posters visible, etc.)?”; 5) “Do

volunteers promote nutrition?; and 6) Are volunteers trained in cultural competency?”

3.3.3.1.2 Food pantry clients

Participants were interviewed at the pantry by trained research staff and completed an
electronic or paper version of a questionnaire that elicited information on demographic and pantry
use characteristics via categorical responses that were later classed into the following variable
levels: state, age (18-44, 45-64, >65 years), sex (male, female), race (White, Black, Other),
ethnicity (of Hispanic, Latino or Spanish origin, not of Hispanic, Latino or Spanish origin),
household income (<$10,000, $10,000-15,000, >$15,000) over the past year, highest education
level achieved (<high school graduate or equivalent, >some college/trade school), employment
status (employed for >6 months of the past year, employed for <6 months of the past year), number
of household members (1, 2, >3), number of children <18 years in the housechold (>1, 0), usual
form of transportation used to acquire food (drive themselves, other), participation in the following
federal food assistance programs: Supplemental Nutrition Assistance Program, Meals on Wheels,
Soup Kitchens, the Special Supplemental Nutrition Program for Women, Infants, and Children,
free or reduced-price school meals, and free or reduced-price meals at summer programs
(participating in >1 program, participating in 0 programs), frequency of visits to this pantry in the
past year (<5 times, >5 times), number of different pantries visited in the past year (1, >1), length
of time that food from pantries lasts (a few days’ worth, 1-2 weeks’ worth, more than half of food
for the month), and the 18-item US Household Food Security Survey Module (US HFSSM) to
quantify adult food security status (FS, LFS, VLFS) over the past year (19,20). Following this
questionnaire, participants completed the Automated Self-Administered 24-hour Dietary Recall
(ASA24™.-2014), an internet-based 24-hour recall (21), with optional staff assistance. Up to two
additional dietary recalls were self-completed, or completed through an assisted phone interview,
within two weeks of the pantry visit on non-consecutive days and including a weekend day (22).
Participants received $10 as compensation in the form of a grocery store gift card upon completion

of the initial interview, and an additional gift card for each dietary recall completed.
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3.3.3.1.3 Application of the HEI-2010 to the pantry food environment and pantry clients’ diets

Dietary information from ASA24™-2014 was used to determine HEI-2010 scores for each
client over all recorded intake days (1-3) according to previous direction (23). The HEI-2010 is a
density-based score (e.g., amount per 1,000 kcal, ratio of fatty acids) that measures alignment of
the mix of foods with the 2010 DGA, allowing examination of overall diet quality in relation to
federal dietary guidance, as well as dietary patterns in terms of balance of multiple components to
examine the quality of the mix of foods. The HEI-2010 is made up of nine adequacy components:
Total Fruit (max score=5), Whole Fruit (max score=5), Total Vegetables (max score=5), Greens
and Beans (max score=5), Whole Grains (max score=10), Total Dairy (max score=10), Total
Protein Foods (max score=5), Seafood and Plant Proteins (max score=5), and Fatty Acids (max
score=10), and three moderation components: Refined Grains (max score=10), Sodium (max
score=10), and Empty Calories (i.e., solid fats, alcohol, and added sugars) (max score=20), most
of which are expressed relative to energy intake (i.e., as densities) and then scored according to
standards (24). For the adequacy components, a higher score indicates higher consumption;
moderation components are reverse-scored, and a higher score indicates lower consumption. The
12 component scores are summed to yield a HEI-2010 Total Score with maximum value of 100
(24). Because the data were collected prior to the release of the 2015 DGA and HEI-2015, the
HEI-2010 was used for this study to reflect the dietary guidelines in place at the time of data
collection.

The HEI-2010 was applied to each pantry inventory and each client food bag using the
following steps (25): 1) create database containing food/beverage item names, brand names,
additional descriptions, weight/volume, food form, and quantity of each item; 2) search each item
in the United States Department of Agriculture (USDA) ‘What’s in the Foods You Eat’ search tool
(26) to assign the appropriate USDA food code (utilizing independent dual-coding by trained
research personnel with discrepancies reconciled by a registered dietitian (RD) or an advanced
dietetic intern who was eligible for the RD exam; 3) calculate weight totals for each food item by
converting all units to grams (the FAO/INFOODS Density Database Version 2.0 [2012] was used
for conversion of volume to weight for liquid foods) (27) and multiplying by the quantity of each
food item; 4) divide total gram weight of each food item by 100 to convert to units per 100g (to be
consistent with food composition database units required in subsequent steps); 5) merge the
database with the Food Patterns Equivalents Database 2013-2014 (FPED) (28) to determine the
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food group composition, and the Food and Nutrient Database for Dietary Studies 2013-2014
(FNDDS) (29) to determine the nutrient composition; 6) multiply the total weight/100g for each
food/beverage item by the weight/100g for all food groups and nutrients provided by the FNDDS
and FPED databases; 7) use SAS macros to calculate HEI-2010 scores for each item according to
previous direction (30); 8) calculate and average the HEI-2010 total and component score for each
pantry inventory and for each client food bag. A known shortcoming of applying this methodology
to community food environments is the lack of a database that can translate unprepared foods (such
as raw meats and untrimmed produce) and processed but not fully prepared foods (such as cake
mixes) into their appropriate food group and nutrient equivalents (31). Since the current databases
available to translate foods into their components (FPED) and nutrients (FNDDS) contain the
prepared versions only, in this study, all foods, whether prepared or unprepared, were treated as
prepared. For example, “raw chicken” was coded as “cooked chicken, not specified as to cooking
method” and “yellow cake mix” was coded as “yellow cake.” No appropriate UDSA food code
was identified for certain food/beverage items (e.g., unlabeled/damaged foods and seasonings
mixes) in pantry inventories (2% of items) and client food bags (11% of items). These items were
excluded from the analyses.

3.3.4 Statistical Analysis

Total numbers and prevalence of characteristics for both food pantries and pantry client
participants were calculated. Participant characteristics were compared across FS, LFS and VLFS
groups using chi-squared analysis. General linear mixed models were created for each HEI-2010
component score for both pantry inventories and client food bags. Main indicators were the pantry
inventory HEI-2010 score and the client food bag HEI-2010 score, the client food security status,
and the interaction between pantry inventory/client food bag HEI-2010 score with client food
security status. The outcome variable for each model was the corresponding client HEI-2010 total
or component score. All models were evaluated for potential confounding presented by state;
client-level characteristics, including age, sex, race, and household income; and pantry-level
characteristics, including the number of households served, number of refrigerators, number of
freezers, GCC score, and participation in government commaodity programs. Final models included
only significant covariates. Least square means estimates were determined for each food security

group, and t-tests were used to perform group pairwise comparisons of FS vs LFS, FS vs VLFS,
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and LFS vs VLFS. The Bonferroni method was specified in models to adjust for the three pairwise
comparisons of food security groups. Statistical significance was determined at p < 0.05. R version
2.11.1 (32) was used to download and merge FPED and FNDDS databases. The mean total and
component HEI-2010 scores for pantry inventories, client food bags, and clients’ diets are found

in a supplementary table. All analyses were completed using SAS version 9.4 (33).

3.4 Results

The majority of pantries participated in at least one government commodity program (67%)
and served predominantly white clients (83%). Fifty-four percent of pantries scored >5 out of 6
points on the GCC tool, indicating limited client empowerment to choose the foods they received
from participating food pantries (Table 1).

Pantry clients (n=603) were predominantly White (78%), not of Hispanic, Latino or
Spanish origin (97%), female (72%), >45 years (63%), had a household income <$10,000 (54%),
and were employed <6 months out of the previous year (77%) (Table 2). Most lived in a household
of >2 members (70%) and participated in >1 federal food assistance program (80%). Most also
reported that pantries provided less than half of their household food for the month (81%).
Compared to LFS and VLFS clients, FS pantry clients tended to be older, had higher incomes,
participated in fewer federal food assistance programs, and visited the participating food pantry
more frequently.

Inventory and client food bag HEI-2010 scores were associated with client diet scores.
Inventory HEI-2010 total score (p=0.008) and Total Fruit (p=0.01) and Fatty Acids (p=0.01)
component scores were negatively associated with client diet HEI-2010 scores (Table 3). Client
food bag Total Vegetables (p=0.008), Total Fruit (p=0.006), Total Protein Foods (p=0.03), and
Sodium (p=0.005) component scores were positively associated with client scores (Table 4).

Associations between both inventory and client food bag HEI-2010 scores with client diet
scores differed by food security status. When the inventory Greens and Beans component score
increased by one point, VLFS clients’ Greens and Beans component score increased by 0.3 times
the amount of LFS clients (p=0.04) (Table 3). When the client food bag Whole Grains component
score increased by one point, VLFS clients’ Whole Grains component score increased by 0.3 times
the amount of FS clients (p=0.009) (Table 4).
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3.5 Discussion

This study represents the first application and direct association of the HEI-2010 to the
foods stocked on the shelves (pantry inventories), foods distributed to clients (client food bags),
and foods consumed by clients (individual intake) in food pantries. Evaluating the relationships
between HEI-2010 scores of these different levels quantified the relationship of the more distant
(i.e., inventory) and more proximal (i.e., food bags) aspects of food environments with client diet
quality, and distinguished whether the foods stocked at the pantry or the foods clients take home
were more highly associated with client diet quality. Recent Dietary Guidelines for Americans
(DGASs) promote the use of a social ecological model (SEM) to explain how layers of influence,
including both individual factors and the surrounding environment, shape one’s food choices
(5,34). This idea supports investigation of the nutritional quality of the pantry food environment
in relation to individual client diet quality. Client food bag nutritional quality was expected to have
a closer relationship with pantry client dietary quality compared with the pantry inventory.
Consistent with the hypothesis, client food bag HEI-2010 scores were positively associated with
client diet quality scores for several components; while contrary to the hypothesis, pantry
inventory scores were negatively associated with client dietary quality scores.

There were significant positive cross-sectional associations between food bag scores and
client scores for Total Vegetables, Total Fruit, Total Protein Foods, and Sodium components.
These findings suggest that clients consume more foods that comprise the Total VVegetables, Total
Fruit, Total Protein Foods, and Sodium components relative to other foods that are distributed in
their food bags. The reason for this is unclear. Perhaps, clients are aware that these are key
components of a healthy diet and prioritize purchasing these items elsewhere. The 40% of clients
living in households with >1 child under age 18 may generally reserve these items for children in
the household. Thus, when these components are offered at food pantries and in excess of what
children need, clients have the opportunity to consume these foods themselves. Alternatively,
pantry clients may have a higher preference for and acceptance of such foods, or the potential
monetary value of these particular foods enhances clients’ ability to economize; this may explain
why their consumption increases with higher food bag quality.

Contrary to expectation, the pantry inventory HEI-2010 total scores as well as the Total
Fruit and Fatty Acids component scores were negatively associated with corresponding client diet

scores. One potential explanation for this surprising finding is that clients may have less familiarity
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with, or inadequate resources to prepare, “healthier” foods. For example, instant meals and non-
perishable snacks may be less healthy but more appealing to clients who lack resources, such as
time to cook, adequate kitchen equipment, and who lack of nutrition knowledge (35). This may
cause food pantries with higher HEI-2010 total scores to be less appealing for clients to visit, as
these pantries may provide less of the foods that clients are able to prepare. Authors explored this
hypothesis via a two-sample independent t-test that compared pantry inventory HEI-2010 scores
by the number of times participants visited the food pantry in the past 12 months (<5 times vs >5
times). Results indicated a significant difference (p=0.009) in the mean HEI-2010 inventory score
between clients visiting <5 times (inventory HEI-2010 total score = 65) and clients visiting >5
times (inventory HEI-2010 total score = 62). These results suggest that clients of “healthier”
pantries may visit these pantries less frequently, which could result in lower client diet quality
because these clients may rely on non-pantry foods that offer lower quality for sustenance.
Advertising the benefits of higher quality foods, providing clients with nutrition education
(including recipes and food demonstrations), and identifying and informing donors of additional
non-food resources that clients need to prepare healthy foods (e.g., utensils, appliances) may
increase the appeal for high quality foods, frequency of pantry visits, and ultimately client diet
quality (36,37). An alternative explanation for the negative association between the quality of food
pantry inventories and the quality of clients’ diets is that other, unidentified characteristics that are
common among “healthier” pantries may present barriers to clients visiting.

The positive relationship between the qualities of several components of client food bags,
but not pantry inventories, with clients’ diets quality suggests that the foods clients take home, and
not the foods stocked on the shelves at pantries, have a greater influence on clients’ diets. Based
on the statistically significant effect of GCC in several mixed models to evaluate associations
between the pantry food environment nutritional quality and client diet quality (data not shown),
GCC deserves further consideration as an important factor that may moderate the relationship
between the foods available and the foods consumed. Previous research supports the idea that
clients” empowerment to select their own foods from the pantry may indeed be an important factor
to further investigate through intervention (17,37,38). Not all pantries offer a client choice model
where clients are able to choose their own foods, and therefore pantry foods provided might be
discarded/wasted because of dietary restrictions, taste preferences, or lack of resources (e.g.,

recipes, appliances) to prepare these foods. GCC score, representing a preliminary measure of the
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opportunity and empowerment for clients to choose foods at the pantry, was treated as a potential
confounder in this study; a more comprehensive tool is under development by the authors.

Associations between foods distributed to and consumed by clients were expected to differ
by client food security status. Consistent with this hypothesis, VLFS clients benefited more from
whole grains provided in food bags compared to FS clients. This suggests that VLFS clients
consumed more of the whole grain items supplied in their food bags compared to FS clients. One
potential explanation is that VLFS clients rely on the foods they receive from the pantry more
compared to FS clients; they may be more limited to consuming the foods they receive in food
bags, while FS clients may have the financial means to obtain more foods from non-pantry sources.
Whole grain items, in particular, may be relatively expensive to acquire by purchase, and therefore
VLFS clients may especially rely on the pantry for these items. VLFS clients also saw a greater
increase in the Greens and Beans component score compared to LFS clients when pantry inventory
Greens and Beans score increased, suggesting that VLFS clients utilize the dark green vegetables
and dried beans and peas provided by food pantries more than LFS clients.

Since 20% of the foods consumed by participants during the week following
recruitment/receipt of their food bag were reported to have come from a food pantry (data not
shown), the foods derived from food pantries may have a substantial impact on clients’ diets. The
average HEI-2010 score for clients in this study was low at 43 (Supplementary Table 1)
compared to the estimated HEI-2010 score of 59 for the average US adult (39). A lower HEI-2010
score is linked to increased risk for diet-related chronic diseases (39). Previous studies of food
pantry clients, although few, show a high prevalence of obesity and severe obesity (14) and poor
diabetes management (40). Pantry inventory and client food bag HEI-2010 total scores (62 and 58,
respectively) were higher relative to the low client diet quality scores found in this study
(significance not tested)—a biologically meaningful difference that is associated with a difference
in risk of disease (41)-and also higher compared to the US food supply (42). The quality of the
mix of foods in the pantry food environment determined here was consistent with another study
where a scoring system similar to the HEI-2010 was applied to food pantry invoices (25). High
HEI-2010 scores for the pantry food environment were, perhaps, expected since commodity foods
delivered to food pantries by TEFAP are of very high quality (HEI-2005 total score = 85) (43).

Chi-square results support the notion that FS and FI clients use pantries differently. FS

clients visited the pantry more frequently compared to LFS and VLFS clients. This is consistent
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with the idea that FS clients use pantries as a long-term buffer to maintain food security compared
to FI clients who may use pantries in short-term, emergency situations (10). However, this does
not necessarily translate to FS clients consuming more of the foods received from pantries
compared to LFS or VLFS clients, as evidenced by VLFS clients consuming more whole grains

from food bags compared to FS clients.

3.5.1 Strengths and Limitations

This is the first study, to our knowledge, to have characterized associations between the
food pantry environment and the diet quality of clients served by these pantries with consideration
of food security status and controlling for pantry-level and client-level characteristics. Additionally,
most studies evaluating food security have not parsed food insecurity into the LFS and VLFS to
explore differences between these subgroups. The very high prevalence of food insecurity found
here, including high proportions of both low and very low food security, allowed the unique
determination of differences between FS, LFS, and VLFS in client demographic and pantry use
characteristics, diet quality, and the relationship of the pantry food environment to client diet.

A known limitation of the HEI methodology for evaluating the quality of the food
environment is the application of this scoring system to unprepared foods. Although the recent
development of a Grocery Purchase Quality Index overcomes the problem of not having a food
composition database for foods in their as-purchased forms, this index is based on expenditure
shares and thus is not applicable to items at food pantries that are offered to clients for free rather
than for purchase (44). In the present study, error is introduced by treating all foods as if they were
in their as-consumed form. In addition, a small proportion food items were not available in the
food composition databases and were not included in analysis. Pantries operate on a spectrum of
monthly to near-daily basis, and inventory may overturn rapidly so pantry inventory may not
directly reflect the day when clients were recruited. Thus, pantry inventory foods, as measured in
this study, may not have been an accurate reflection of the inventory that was available to clients
on the day that they received their food bags. Participants received compensation of up to $30 in
the form of grocery store gift cards, which could have resulted in higher quality foods being
purchased at stores, and ultimately introduced bias to the second and third dietary recalls that were

collected after the day of recruitment.
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3.5.2 Conclusions

In this study, client food bag scores were positively associated with client diet scores for
the Total Vegetables, Total Fruit, Total Protein Foods, and Sodium components of the HEI-2010,
which suggests that clients are especially relying on pantries for vegetables, fruit, and protein foods.
Pantry inventory scores were negatively associated with client scores for the HEI-2010 total score
and for the Total Fruit and Fatty Acids component scores. Associations between pantry inventory
and client food bag HEI-2010 scores with client scores differed by food security status. Food
pantries may be an important venue to target interventions that improve overall dietary quality for

the clients they serve, and reduce dietary disparity between the subgroups of food security.
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3.9 Results Tables

Table 3-1 Characteristics? of rural, Midwestern food pantries participating in the Voices for Food
study (n=24)
Characteristics n (%)

Average number of households served per month at each pantry

<100 11 (46)

> 100 13 (54)
Number of refrigerators to store perishable foods at each pantry

<2 10 (42)

>2 14 (58)
Number of freezers to store perishable foods at each pantry

<4 13 (54)

>4 11 (46)
Guided Client Choice score®

<5 11 (46)

>5 13 (54)
Government commodity program participation of each pantry

None 8 (33)

The Emergency Food Assistance Program (TEFAP) 11 (46)

TEFAP and the Commodity Supplemental Food Program 5(21)
Predominant racial/ethnic group served at each pantry

White 20 (83)

Other® 4 (17)

2 Food pantry-level characteristics were recorded by research staff through pantry director interview with open-ended
questions that were later categorized.
® Guided Client Choice scores were calculated by adding the number of negative responses to six “yes or no” questions,
which gauged the food distribution system and staff-client interactions in the food pantry (6=low GCC, 0=high GCC).
¢ The two responses in the “Other” category included “Native American,” “50% White and 50% Native American,”
and “50% White and 50% Hispanic.”
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Table 3-2 Characteristics of food pantry clients in a sample of rural, Midwestern food pantries in
the Voices for Food (VFF) study by food security status (n=603)

Characteristics All clients Food Low Very low Chi-
secure food food squared
secure secure
n (%)? n (%) n (%) n (%) p-value
Total 603 138 (23%) 178 (30) 287 (48%)
(100%)
State 0.01*
Indiana 157 (26) 34 (25) 40 (22) 83 (29)
Michigan 102 (17) 17 (12) 36 (20) 49 (17)
Missouri 146 (24) 33 (24) 38 (21) 75 (26)
Nebraska 50 (8) 10 (7) 24 (13) 16 (6)
Ohio 81 (13) 21 (15) 18 (10) 42 (15)
South Dakota 67 (11) 23 (17) 22 (12) 22 (8)
Sex 0.5
Male 143 (28) 36 (30) 48 (31) 59 (26)
Female 364 (72) 83 (70) 109 (69) 172 (74)
Age <0.0001*
18-44 years 189 (37) 38 (32) 53 (34) 98 (42)
45-64 years 223 (43) 45 (38) 66 (42) 112 (48)
>65 years 101 (20) 37 (31) 39 (25) 25 (11)
Race 0.8
White 394 (78) 92 (78) 120 (79) 182 (78)
Black 42 (8) 12 (10) 13 (9) 17 (7)
Other® 67 (13) 14 (12)  178(12)  35(15)
Ethnicity
Of Hispanic, Latino, or Spanish origin 16 (3) 1) 7(5) 8(3) 0.2
Not of Hispanic, Latino, or Spanish origin 478 (97) 113 (99) 144 (95) 221 (97)
Highest Education Level 0.4
<High school graduate or equivalent 345 (67) 81 (68) 111 (71) 153 (65)
>Some college/trade school 167 (33) 39 (33) 45 (29) 83 (35)
Employment status® 0.3
Employed >6 months 137 (23) 34 (26) 46 (26) 57 (21)
Employed <6 months 448 (77) 99 (74) 130 (74) 219 (79)
Income? 0.04*
<$10,000 304 (54) 59 (46) 79 (49) 166 (61)
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Characteristics All clients Food Low Very low Chi-
secure food food squared
secure secure
n (%)? n (%) n (%) n (%) p-value
$10,000 - $15,000 117 (21) 32(25)  38(24) 47 (17)
>$15,000 142 (25) 38(29)  43(27) 61 (23)
Household size® 0.4
1 member 180 (30) 43 (31) 58 (33) 79 (28)
2 members 143 (24) 39(28)  37(21) 67 (24)
>3 members 275 (46) 55 (40) 82 (46) 138 (49)
Children (<18 years) in household 0.4
>1 child under 18 years 226 (40) 56 (35) 68 (41) 112 (41)
No children under 18 years 344 (60) 86 (65) 98 (59) 160 (59)
Usual transportation used to acquire food 0.008*
Drive themselves 367 (62) 93 (69) 118 (67) 156 (55)

Other: uses public transportation, someone 227 (38) 42 (31) 59 (33) 126 (45)

else drives, walks, rides a bicycle

Participation in food assistance programs®® 0.01*
>1 program 482 (80) 102 (74) 136 (76) 244 (85)
0 programs 121 (20) 36 (26) 42 (24) 43 (15)

Estimated amount of household food from all 0.07

pantries in the last month

A few days’ worth 254 (46) 47 (39) 68 (41) 139 (51)
1-2 weeks’ worth 196 (35) 43 (36) 64 (39) 89 (33)
More than half of all food 107 (19) 30 (25) 34 (20) 43 (16)
Number of pantries visited® 0.2
1 pantry 278 (48) 70 (54) 83 (48) 125 (45)
>1 pantry 301 (52) 59 (46) 89 (52) 153 (55)
Number of times this pantry was visited® 0.01*
<5 times 309 (51) 56 (41) 94 (53) 159 (55)
>5 times 294 (49) 82 (59) 84 (47) 128 (45)

2Totals may not add up to total participants due to missing values.

b Includes Native American, Native Hawaiian, Asian, and any combinations of races.

¢ Over the past 12 months.

dSelf-reported total combined income of all household members over the past 12 months including income from jobs,
business, pensions, Social Security or retirement payments, disability payments, and any other money income received.
¢ Includes the Supplemental Nutrition Assistance Program, Meals on Wheels, Soup Kitchens, the Special
Supplemental Nutrition Program for Women, Infants, and Children, free or reduced-price school meals, and free or
reduced-priced meals at summer programs.

* Statistical significance is p<0.05 for chi-squared comparisons between food secure, low food secure and very low
food secure households.
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Table 3-3 Association of pantry inventory Healthy Eating Index-2010 (HEI-2010) scores and
client diet HEI-2010 scores in a sample of rural, Midwestern, food pantries and their clients

HEI-2010 component Inventory HEI- Inventory Food secure Food secure Low food
2010 HEI- vs low food vsvery low  secure vs very
2010*client secure food secure low food
food security secure
status
B p p A p M p A p
Total Score -0.13 0.008* 0.5 0.14 0.6 0.09 1.0 -0.05 1.0
Total Vegetables -0.11 0.1 0.7 0.06 1.0 0.08 1.0 0.02 1.0
Greens and Beans 0.12 0.7 0.04* 0.22 0.3 -0.04 1.0 -0.26  0.04*
Total Fruit -0.21 0.01* 0.9 -0.02 10 003 1.0 0.05 1.0
Whole Fruit -0.14 0.2 04 0.13 1.0 0.17 0.5 0.04 1.0
Whole Grains 0.01 0.9 0.9 003 10 -001 10 -003 1.0
Total Dairy 0.14 0.5 0.1 015 10 -020 07 -035 0.1
Total Protein Foods -0.002 0.4 0.7 -0.06 1.0 -0.16 1.0 0.09 1.0
Seafood and Plant Proteins ~ -0.05 0.4 0.8 -011 10 -005 10 0.06 1.0
Fatty Acids -0.13 0.01* 0.8 -0.04 1.0 0.02 1.0 0.06 1.0
Sodium -0.04 0.3 0.3 0.15 0.4 0.06 1.0 -0.09 1.0
Refined Grains 0.07 0.4 0.3 0.26 0.5 0.10 1.0 -0.16 0.7
Empty Calories -0.05 0.1 0.8 0.07 10 -001 10 -0.08 1.0

aInventory HEI beta () represents the increase in client HEI-2010 score per one-unit increase in pantry inventory
HEI-2010 score. Models were structured as follows: HElgient = HElinvenory + Client_Food_Security Status +
HE linventory*Client_Food_Security Status + Covariates. All models were evaluated for potential confounding
presented by state, client-level characteristics: age, sex, race and income; and pantry-level characteristics: number of
households served, number of refrigerators, number of freezers, Guided Client Choice score, and government
commodity programs; final models included only significant covariates. Least square means estimates were
determined, and t-tests were used to perform pairwise comparisons of food security groups (i.e. Food Secure vs Low
Food Secure, Food Secure vs Very Low Food Secure, Low Food Secure vs Very Low Food Secure). The Bonferroni
method was used to adjust for multiple comparisons.

® Food secure vs low food secure 8 represents the magnitude of the increase in food secure client HEI-2010 score
compared to low food secure client HEI-2010 score per one-unit increase in pantry inventory HEI-2010 score.

¢ Food secure vs very low food secure S represents the magnitude of the increase in food secure client HEI-2010 score
compared to very low food secure client HEI-2010 score per one-unit increase in pantry inventory HEI-2010 score.

4 Low food secure vs very low food secure B represents the magnitude of the increase in low food secure client HEI-
2010 score compared to very low food secure client HEI-2010 score per one-unit increase in pantry inventory HEI-
2010 score.

* Statistical significance was determined at p < 0.05.
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Table 3-4 Association of client food bag Healthy Eating Index-2010 (HEI-2010) scores and
client diet HEI-2010 scores in a sample of rural, Midwestern, food pantries and their clients

HEI-2010 component  Food bag HEI- Food bag Food secure  Food secure vs Low food
(maximum score) 2010 HEI- vs low food  very low food  secure vs very

2010*client secure secure low food

food security secure

status
B p p AP p ApF p Ap° p

Total Score (100) 0.08 0.6 0.4 -0.10 10 -0.14 0.6 -0.05 1.0
Total Vegetables (5) 0.15 0.008* 0.2 021 03 0.08 1.0 -0.12 0.8
Greens and Beans (5) 0.10 0.2 0.5 0.10 1.0 -0.005 1.0 -0.11 0.8
Total Fruit (5) 0.08 0.006* 0.4 0.09 10 0.16 0.5 0.07 1.0
Whole Fruit (5) 0.14 0.1 0.8 0.001 1.0 -0.07 1.0 -0.07 1.0
Whole Grains (10) 0.12 0.9 0.01* -0.13 0.6 -025 0.009* -0.12 05
Total Dairy (10) -0.02 0.5 0.9 0.06 1.0 0.006 1.0 -0.06 1.0
Total Protein Foods (5) 0.06 0.03* 0.5 0.11 0.8 0.11 0.8 -0.002 1.0
Seafood and Plant Proteins (5)  0.07 0.3 0.4 0.14 06 0.02 1.0 -0.12 0.6
Fatty Acids (10) -0.03 0.3 0.9 0.03 10 0.01 1.0 -0.02 1.0
Sodium (10) 0.05 0.005* 0.4 0.06 1.0 0.13 0.5 0.07 1.0
Refined Grains (10) 0.03 0.7 0.7 013 1.0 0.05 1.0 -0.08 1.0
Empty Calories (20) 0.08 0.4 0.6 -0.14 10 -0.12 1.0 -0.02 1.0

2 Client food bag HEI beta (5) represents the increase in client HEI-2010 score per one-unit increase in pantry client
food bag HEI-2010 score. Models were structured as follows: HElciient = HE ltood bags + Client_Food_Security_Status +
HE lo0d bags*Client_Food_Security_Status + Covariates.

All models were evaluated for potential confounding presented by state, client-level characteristics including age, sex,
race and income, and pantry-level characteristics including the number of households served, number of refrigerators,
number of freezers, Guided Client Choice, and government commodity programs; final models included only
significant covariates. Least square means estimates were determined, and t-tests were used to perform pairwise
comparisons of food security groups (i.e. Food Secure vs Low Food Secure, Food Secure vs Very Low Food Secure,
Low Food Secure vs Very Low Food Secure). The Bonferroni method was used to adjust for multiple comparisons.
® Food secure vs low food secure 8 represents the magnitude of the increase in food secure client HEI-2010 score
compared to low food secure client HEI-2010 score per one-unit increase in client food bag HEI-2010 score.

¢ Food secure vs very low food secure S represents the magnitude of the increase in food secure client HEI-2010 score
compared to very low food secure client HEI-2010 score per one-unit increase in client food bag HEI-2010 score.

4 Low food secure vs very low food secure 8 represents the magnitude of the increase in low food secure client HEI-
2010 score compared to very low food secure client HEI-2010 score per one-unit increase in client food bag HEI-
2010 score.

* Statistical significance was determined at p < 0.05.
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Table 3-5 (Supplementary Table 1) Mean Healthy Eating Index-2010 (HEI-2010) scores for
pantry inventories, client food bags, and client dietary intake in a sample of rural, Midwestern,
food pantries and their clients

HEI-2010 component Inventories  Food bags Clients’ diets

(maximum score) n=24 n=607

All clients  Food secure Low food  Very low

n=614 n=137 secure food

n=176 secure

n=283

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean Mean

(SD) (SD)

Total Score (100) 61.5(15.6) 58.4(13.8) 42.9(12.6) 457 (14.1) 42.8(12.0) 41.6(12.3)

Total Vegetables (5) 3.3(1.8) 3.6 (1.6) 3.2(1.6) 3.3(1.7) 3.3(1.6) 3.1(1.7)
Greens and Beans (5) 1.8(1.9) 1.6 (2.1) 1.0 (1.8) 1.3(1.8) 1.2 (1.9) 0.8 (1.7)
Total Fruit (5) 3.2(1.8) 3.3(2.0) 1.8 (2.0 1.9 (2.0) 1.9(2.0) 1.8(2.0)
Whole Fruit (5) 3.6 (2.0) 3.0 (2.0) 1.5 (2.0) 1.8 (2.2) 1.5(2.0) 1.4(1.9)
Whole Grains (10) 4.3 (3.8) 3.2 (3.8) 2.2(2.9) 2.7(3.2) 20(25)  2.1(3.0)
Total Dairy (10) 2.3(2.3) 2.6 (3.5) 5.1(3.5) 5.7 (3.2) 5.1(3.3) 4.8 (3.6)
Total Protein Foods (5) 4.6 (0.8) 4.2 (1.5) 4.3 (1.3) 4.3 (1.3) 45 (1.1) 4.2 (1.4)
Seafood and Plant Proteins (5) 4.3 (1.6) 3.3(2.2) 1.2 (1.8) 1.5(1.9) 1.3(1.9) 1.1(1.7)
Fatty Acids (10) 5.6 (4.4) 4.9 (4.4) 3.9(3.2) 3.8(2.8) 3.9(34) 3.9(3.3)
Sodium (10) 4.3 (4.0) 45 (3.9) 2.8(3.1) 2.6 (3.0) 26(3.0) 29(3.3)
Refined Grains (10) 8.5 (3.1) 7.8(3.1) 6.0 (3.4) 6.2 (3.3) 59(3.4)  6.0(3.6)

Empty Calories (20) 158(6.0) 165(50) 9.8(61)  106(.7) 97(.9) 9.4 (6.4)
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4.1 Abstract

Background: Food pantries may be an important intervention contact point to improve food

security and dietary quality in rural, impoverished communities. Voices for Food (VFF; Clinical



94

Trial Registry: NCT0356609) is a socio-ecological modeled (SEM), community-based
intervention in rural communities and food pantries designed to improve food security and dietary
intake.

Objective: The goal of this analysis was to evaluate intermediate changes in client food security
and dietary outcomes, including diet quality and usual intake, from baseline to the “midpoint”
assessment of VFF, and also whether food security was implicated in the relationship of VFF on
dietary outcomes.

Methods: In each of six Midwestern states, two food pantry communities were selected in 2014
to receive the intervention and matched to a comparison community. Adult food pantry clients (n
=590) completed a demographic survey, the 18-Item US Household Food Security Survey Module,
and up to three 24-hour dietary recalls at baseline and midpoint (n = 160). Recalls were used to
calculate Healthy Eating Index-2010 (HEI-2010) scores and to estimate the usual intake of
nutrients and food groups using the National Cancer Institute method. Linear mixed effect models
with time, treatment, and their interaction as the main predictors and adult food security score,
HEI-2010 total and component scores, or usual intake amounts as the main outcome (in separate
models) determined changes in outcomes from baseline to midpoint by treatment group. The
intervention effect on diet quality and usual intake was also compared by food security status.
Results: In intervention group alone, mean adult food security and empty calories scores increased
whereas HEI-2010 total score, and greens and beans, total protein foods, fatty acids, and empty
calories component scores increased in the comparison group. There were no improvements in
dietary outcomes in the intervention group when compared with the comparison group.
Conclusions: The VFF model may be a promising mechanism for improving dietary outcomes in

a food pantry setting.

4.2 Introduction

Food pantries may be an important setting to carry out interventions to improve dietary
outcomes among groups experiencing food insecurity, defined as limited or uncertain availability
or ability to acquire nutritionally adequate and safe foods (1,2). According to United States (US)
census data, two-thirds of pantry-users are food insecure (3). Food insecurity is associated with
the consumption of fewer vegetables, fruits, and dairy, and lower intakes of vitamin A, calcium,

and magnesium in a nationally-representative sample (4), as well as diet-related chronic diseases



95

among low-income Americans (5). Rural, Midwestern communities may be particularly
vulnerable to food insecurity; Midwestern households experienced an increase in food insecurity
in 2013 during the conception of the present study (6) suggesting rural US communities may face
additional barriers to accessing healthy foods relative to other geographical areas in the US (7).
Food pantries are non-profit organizations with reach in many rural, low-income communities that
provide food at no cost and with minimal eligibility requirements. Food pantry use and, by
extension, the use of food pantries as an intervention contact point may differ for food secure (FS)
and food insecure (including low food secure [LFS] and very low food secure [VLFS]) clients
(2,8,9). With the recent increase in prevalence of long-term food pantry use (10), it is critical to
investigate the efficacy of interventions in the food pantry setting to improve food security and
dietary quality among food insecure subpopulations.

Various strategies to improve dietary outcomes in food pantry clients have been proposed
and previously described, but not yet evaluated in a food pantry setting (11): 1. Guided client
choice (GCC) is a model of food distribution in pantries in which foods are organized into food
groups according to US Department of Agriculture (USDA) MyPlate, and clients are empowered
to choose foods based on family size, contrasting with the traditional model where foods are pre-
packaged and distributed to clients (12). The GCC model has the potential to better support the
nutritional needs of clients while increasing choice and limiting waste (13). 2. The formation of
food policy councils (FPCs), or diverse networks of food stakeholders from the public, private,
and non-profit sectors of the food system (i.e., farmers, food retailers, policy makers, food
assistance programs), may have the potential to improve the nutritional quality of foods available
in communities (14,15). 3. Community coaching, or the presence of field staff who support
communities in local change efforts, has been recognized by Cooperative Extension systems as a
viable approach to sustaining positive community change (16).

Voices for Food (VFF) is a USDA-funded, three-year, multistate, socio-ecological
modeled (SEM) (17-19) community-based intervention that supports the implementation or
strengthening of GCC and FPCs in rural food pantries and their surrounding communities. All
communities participating in VFF received a Food Council Guide and Food Pantry Toolkit (VFF
materials), while the communities allocated to the intervention group were also provided an
additional intervention component — a community coach who supported communities in the

implementation of the VFF materials. This coaching component of the VFF intervention was
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hypothesized to improve food security and dietary outcomes, including dietary quality and usual
intake, among a multistate sample of rural, Midwestern, adult food pantry clients to a greater extent
compared to provision of the VFF materials alone. The VFF materials alone were expected to
improve outcomes in comparison communities over time. This intermediate analysis of the
primary outcomes of VFF aimed to evaluate changes from baseline (2014) to midpoint (2016)
(final study time point completed in 2017). Objectives were to evaluate changes by treatment group
in: 1) adult food security scores; 2) Healthy Eating Index-2010 (HEI-2010) scores; and 3) usual
intake of key food groups (total fruit, total vegetables, dark green vegetables, whole grains and
total dairy) and nutrients (potassium, dietary fiber, choline, magnesium, calcium, vitamins A, D,
E, C and iron) recommended to increase according to the most recent Dietary Guidelines for
Americans (18). The intervention effect on diet quality and usual intake was also compared by
food security status.

4.3 Methods
4.3.1 Study Design

Voices for Food (VFF) was a quasi-experimental, longitudinal, multistate intervention
study with a matched intervention and comparison design that is fully described elsewhere (11).
Briefly, VFF was a collaboration between the Cooperative Extension programs of six land grant
universities across the Midwestern US, including the following states: Indiana, Michigan,
Missouri, Nebraska, Ohio, and South Dakota. In each state, four rural food pantries were identified
in non-metro counties with poverty rates higher than 16% in 2011 (20), with a Cooperative
Extension presence, without well-established food policy councils or similar organizations, and
without a full guided client choice model in place at the local food pantry. Two pantries in each
state were assigned to the intervention group; each “intervention” pantry was matched with a
“comparison” pantry according to previously-described criteria (11). Intervention communities
received 1) community coaching by a project staff, and 2) provision of a written Food Council
Guide and Food Pantry Toolkit (VFF materials) that describes: a) food policy council development
and/or support, and b) food pantry transition to a MyChoice distribution model. Comparison
communities received the VFF materials without community coaching. All communities were
given the opportunity to apply for mini-grant funds on an annual basis. All participants in both
treatment groups were blinded to the intervention (11). Demographic, food security, and dietary
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assessments were administered to pantry clients at three time points over the course of VFF (2014,

2016 and 2017). Data from two time points (2014 and 2016) were examined in this analysis.

4.3.2 Study Participants and Recruitment

A convenience sample of clients was recruited from the selected pantries from August to
November 2014 through flyers that advertised the study during pantry operation hours, and by
research staff approaching clients while they waited to receive food. Participants, screened by a
trained interviewer, were English speaking, adults age >18 years (or >19 years in Nebraska
indicating legal adult status) who used the food pantry at least one time in the previous 12 months,
and who were receiving foods from the pantry on the day of recruitment. The [Blinded for Review]
University and [Blinded for Review] University Institutional Review Boards approved research
activities prior to beginning the study, and participants gave written or verbal consent before
completing study materials. Six hundred and seventeen pantry clients were eligible and recruited;
590 (98%) completed all initial assessments and were included in the baseline analysis (Figure 1).
Of the baseline participants with complete data, 160 participants completed all midpoint
assessments in 2016 and were included in this intermediate analysis (73% attrition rate).

4.3.3 Assessments and Measures

Participants were interviewed by trained research staff and completed an electronic or
paper version of a characteristics and food security survey at baseline recruitment in participating
food pantries. This questionnaire elicited information on demographic and pantry use
characteristics, including age, sex, race, ethnicity, annual household income, education level,
employment status, number of household members, participation in federal food assistance
programs, frequency of visits to this pantry in the past year, number of different pantries visited in
the last year, and length of time that food from pantries lasts. The 18-item US Household Food
Security Survey Module (US HFSSM) was administered as part of this questionnaire (21,22).
Participants also completed the Automated Self-Administered 24-h Dietary Recall (ASA24™.-
2014), an internet-based 24-hour dietary recall (23), with optional staff assistance as part of the
initial interview. Up to two additional dietary recalls were self-completed, or completed through
an assisted phone interview, within two weeks of the pantry visit on non-consecutive days and
including a weekend day (24). Participants received $10 as compensation in the form of a grocery
store gift card upon completion of the initial interview, and an additional $10 gift card for each
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dietary recall completed. At midpoint, the same participants were reached through phone, email,
or on-site at the pantry of recruitment to complete assessments and receive compensation similar
to baseline.

Questionnaire data were classed to variables for analysis as follows: state (IN, MI, MO,
NE, OH, SD); age (18-44, 45-64, >65 years); gender (woman, man); race (White, Black, American
Indian, Other); ethnicity (of Hispanic, Latino or Spanish origin, not of Hispanic, Latino or Spanish
origin); annual household income (<$10,000, $10,000-15,000, >$15,000); education level (<high
school graduate or equivalent, >some college/trade school); employment status (employed for >6
months of the past year, employed for <6 months of the past year); number of household members
(1, 2, >3), number of children <18 years in the household (>1, 0); usual mode of transportation
used to acquire food (drive themselves, other); frequency of visits to this pantry in the past year
(<5 times, >5 times); number of different pantries visited in the past year (1, >1); length of time
that food from pantries lasts (a few days’ worth, 1-2 weeks’ worth, more than half of food for the
month); and having >1 family member participating in the following federal food assistance
programs: Supplemental Nutrition Assistance Program, Meals on Wheels, Soup Kitchens, the
Special Supplemental Nutrition Program for Women, Infants, and Children, free or reduced-price
school meals, and free or reduced-price meals at summer programs (participating in >1 program,
participating in 0 programs). An independent variable classifying treatment group was structured
as a simple categorical variable with two levels: comparison group (VFF materials only) or
intervention group (VFF materials + community coach).

Adult food security scores were quantified according to previous direction (21,22). A
survey reference period of 12 months was used for the baseline and a reference period of two years
was used at midpoint to quantify long-term changes in food security. Previously-described
imputation methods were used to assign missing values and adult food security scores and
categories were derived from responses to the 10 appropriate US HFSSM items (21). Participants
in the high and marginal food security categories were combined into one “food secure” category
because of the low proportion of participants in each of these categories.

Dietary information from ASA24™-2014 was used to determine HEI-2010 scores for each
client over all recorded intake days (<3) using the Simple HEI Scoring Algorithm — Per Person
(25). The HEI-2010 is a density-based score that measures adherence to the DGA, allowing
examination of overall diet quality in relation to federal dietary guidance, as well as dietary patterns
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in terms of balance among multiple components to examine the quality of the mix of foods. The
HEI-2010 is made up of nine adequacy components: total fruit, whole fruit, total vegetables, greens
and beans, whole grains, total dairy, total protein foods, seafood and plant proteins, and fatty acids,
and three moderation components: refined grains, sodium, and empty calories (i.e., solid fat,
alcohol, and added sugars), most of which are expressed relative to energy intake (i.e., as densities)
and then scored according to standards (26). For the adequacy components, a higher score indicates
higher consumption; moderation components are reverse-scored, and thus a higher score indicates
lower consumption. The 12 component scores are summed to yield a HEI-2010 total score with
maximum value of 100 (26). Because the data were collected prior to the release of the 2015 DGA
and HEI-2015, the HEI-2010 is appropriate to reflect the nutrition standards in place at the time of

data collection.

4.3.4 Statistical Analysis
4.3.4.1 Client Characteristics

Total numbers and prevalence of pantry client demographic characteristics were calculated.
Characteristics were compared across treatment groups using chi-squared analysis to determine if
the intervention and comparison groups differed at baseline. Chi-square tests also compared the
distributions of baseline characteristics between participants who were retained at midpoint
compared to those who were not retained. Independent two-sample t tests compared the means of
HEI-2010 total and component scores, and adult food security scores, between participants who

were retained at midpoint and those who were not retained.

4.3.4.2 Comparison of Adult Food Security Scores over Time

A linear mixed model accommodated treatment group, time (modeled as baseline and
midpoint), and their interaction as fixed variables, with adult food security score as the main
dependent variable (one score per person). Two random effects were specified in the model: 1) to
account for the correlation due to multiple observations made on the same subject, and 2) to
account for variation within intervention-comparison food pantry matched pairs. All models
controlled for potential confounding by age, gender, race, and income, as well as potential
confounders that were distributed differently between treatment groups in the baseline chi-square
and t tests: household size, estimated amount of household foods from all pantries in the last month,
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and number of times this pantry was visited in the last year. Changes in scores from baseline to
midpoint by treatment group, and differences in changes between treatment groups, were estimated

with the Least Squares Mean (LSM) statement. Statistical significance was determined at p < 0.05.

4.3.4.3 Comparison of HEI-2010 Scores over Time and by Food Security Status

Similar to the comparison of adult food security score over time, linear mixed models
accommaodated treatment group, time, and their interaction as fixed variables, with main dependent
variables of total or component HEI-2010 scores in separate models (one score per person). All
model characteristics were similar to those described in the “Comparison of adult food security
scores over time” section. Linear mixed models with food security status, treatment, and their
interaction as main predictors, and the difference between each HEI-2010 total and component
score (midpoint — baseline) as main outcome variables, and including the two random effects
described above, were created to compare the effect of the intervention over time on HEI-2010
scores by food security subgroup. Differences using the LSM estimate statement and Bonferroni
adjustment for three pairwise food security subgroup comparisons were structured for the FS-LFS
comparison as:

FS [(Intervention: Time2 — Timel)- (Comparison: Time2 — Time 1)] —

LFS [(Intervention: Time 2 — Time 1) — (Comparison: Time 2 — Time 1)]

Similar estimate statements calculated differences between FS-VLFS and LFS-VLFS subgroups.

4.3.4.3.1 Application of the NCI Method to Quantify Usual Intake of Nutrients and Food Groups
over Time

The NCI method (27,28) was used to calculate the usual dietary intake of key food groups
and nutrients recommended to increase according to the most recent DGAs. Up to three ASA24™.-
2014 recalls per participant at each time point were included in the analysis. When the percentage
of participants who consumed a given food group/nutrient on each recall day was <5%, the food
group/nutrient was treated as ubiquitously-consumed; when the percentage of non-consumption
was >5%, the food group/nutrient was treated as episodically consumed (29). In this study, all
nutrients were determined to be ubiquitously consumed, and all food groups episodically
consumed. The NCI method fits a two-part nonlinear mixed model accounting for the probability
of consumption and consumption-day amount on a given day, while allowing the random effects

for both parts of the model to be correlated.
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Nutrients (from foods and beverages only) included calcium (mg), magnesium (mg),
potassium (mg), vitamin A (ug, RAE), vitamin C (mg), vitamin D (pg), iron (mg), choline (mg),
vitamin B12 (pg), fiber (g), and vitamin E (mg). For the nutrients (ubiquitously consumed), the
probability of daily consumption was assumed to be one, and therefore a one-part “amount only”
model was used. In this model, a Box-Cox transformation was applied to <3 days of 24-hour recall
data and transformed observations were modeled using linear mixed effects models, with
adjustment for covariates via fixed effects. The main predictors in the models (separate model for
each nutrient) for estimating usual intake were time, treatment group, and their interaction.
Potential confounders adjusted in the models were compressed into two levels to facilitate analysis
by combining variables levels that yielded the lowest Akaike Information Criterion (AIC) to ensure
optimal model fit. Potential confounders were classed as follows: age (<65, >65), gender (woman,
man), race (White, Other: Black/American Indian/Asian/Hawaiian), annual household income
(<$10,000, >$10,000), household size (1, >1), estimated amount of household foods from all
pantries in the last month (<1 week, >1 week), frequency of visits to this pantry over the past year
(>5 times, <5 times), state (MI/NE/SD, IN/MO/OH), and day of the week of dictary recall
(weekday/weekend). Interview sequence of the dietary recall (indicating the first 24-hour recall)
and total energy intake (a continuous variable) were also included as covariates in all models.
Random unit (participant) effect was incorporated into the model to account for the correlation
due to multiple observations made on the same subject. The %MIXTRAN SAS macro (30),
adapted to include an estimate statement, compared changes in usual intake of nutrients from
baseline to midpoint between the intervention and comparison groups using a difference of
differences approach. The %DISTRIB SAS macro (30) produced the mean usual intake for each
treatment group at each time point. One hundred bootstrap samples of the %DISTRIB macro were
generated with samples of 160 participants to obtain the mean and standard deviation for usual
intake for each nutrient.

Food groups included total fruit (cup equivalents), total vegetables (cup equivalents), dark
green vegetables (cup equivalents), whole grain (ounce equivalents), and total dairy (cup
equivalents). However, dark green vegetables was not included in the final analysis because of the
high frequency of zero intake reported (88% of observations). For the food groups (episodically
consumed), the probability of daily consumption was not assumed to be one, and therefore the

two-part model was used. The first part estimated the probability of consuming a food using
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logistic regression, while the second part was identical to the “amount only” model described for
nutrients above. For both parts of the model, random unit (participant) effects were added to
account for the correlation due to multiple observations made on the same subject. Random unit
effects for the probability of consumption and for the amount of consumption were allowed to be
correlated with each other. This allowed participants with higher probability of consumption to
also have higher (or lower) mean consumption-day amount (31). Potential confounders adjusted
in the models were compressed as described in the nutrient analysis above. In order to quantify the
change from baseline to midpoint for both comparison and intervention groups, authors adapted
the %MIXTRAN macro to include an estimate statement described by Tooze et al., 2002 (31).
Briefly, the estimate statement specified in the two-part model computes the ratio of mean amounts
from baseline to midpoint for each treatment group. In order to capture the range of possible effects
of the intervention over time on the usual intake of food groups, the ratio of usual intake at
midpoint compared to baseline for both treatment groups were computed for “low risk” and “high
risk” covariate patterns. “Low risk™ reflected a pattern associated with higher intake of food
groups: age >65; gender = Man; race = White; annual household income = >$10,000; household
size= 1; estimated amount of household foods from all pantries in the last month= >1 week;
frequency of visits to this pantry over the past year >5 times; state = IN/MO/OH; day of the week
of dietary recall = weekday. All models controlled for mean energy intake (1508.60 kilocalories)
and a variable representing the interview sequence of the dietary recalls (indicating the first 24-
hour recall). Effects of time*treatment on usual intake were expressed for high risk and low risk

mean usual intake (2—y follow—up)

groups  separately as ratios ( Intervention , .
mean usual intake (baseline)

2—y follow—up

Comparison ). Means and standard deviations of the usual intake for food groups

baseline

were determined by applying the bootstrap technique to the %DISTRIB macro as described above
for nutrients.

A nonlinear mixed model was also used to investigate whether food security had an effect
on the change in usual intake over time. The main predictors in the models (separate model for
each nutrient/food group) for estimating usual intake were extended to include food security status
and its two-way and three-way interactions with time and treatment group. For the one-part model,
estimate statements in the %MIXTRAN macro were used to compare the treatment effect by food
security status (one estimate statement for each pairwise comparison of food security). Similarly,

for the two-part model, authors included estimate statements described by Tooze et al., 2002 (31)
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to compare ratios of changes in usual intake over time by treatment group by food security status.
In both cases, a test statistic was calculated for testing the difference in the change from baseline
to midpoint for treatment groups by food security status. All analyses were performed using SAS
version 9.4 (32).

4.4 Results

The following baseline characteristics were significantly differently distributed between
participants who were retained at midpoint compared to those who were not retained: treatment
allocation, age, number of times this pantry was visited in the past 12 months, the length of time
food from this pantry lasts. A greater proportion of participants who completed the midpoint than
those who did not were allocated to the comparison group, older age, visited the participating food
pantry more frequently, and reported food from the pantry lasting longer. There were no
differences in adult food security or HEI-2010 scores between those who completed midpoint
assessment versus those who did not (data not shown).

Significant differences were observed between the comparison and intervention groups at
baseline; the intervention group had a higher proportion of men, larger household size, reported
visited the participating food pantry more frequently in the past 12 months, and had a higher
proportion who reported acquiring 1-2 weeks’ worth of food from pantries (Table 1). A significant
baseline difference was also observed between the comparison and intervention group for dairy
HEI-2010 score; the comparison group had a higher mean score (data not shown). There were no
other differences in main outcomes between treatment groups at baseline.

The primary research question in the study focused on changes in adult food security score,
HEI-2010 total and component scores, and usual intake of under-consumed nutrients and related
food groups from baseline to midpoint within each treatment group and comparisons between
changes in the intervention group and the comparison group. The intervention group showed an
improvement in adult food security score and empty calories score, and a decrease in total fruit
score, from baseline to midpoint (p-values <0.05) (Table 2). The comparison group showed an
increased HEI total score, and greens and beans, total protein foods, fatty acids, and empty calories
component scores from baseline to midpoint (p-values <0.05). There was no improvement in usual

intake of nutrients (Table 3) or food groups (Table 5) in either treatment group over time.
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Determination of whether improvement occurred as a result of the intervention was the
focus of the hypotheses. There was no improvement with regard to food security and diet quality,
or usual intake between groups over time. However, there was a significant decrease in the greens
and beans component score in the intervention group compared to the comparison group at this
intermediate time point. There were no differences in the treatment effect on HEI-2010 scores or
usual intake of nutrients or food groups by food security status (Supplementary Tables 1, 2, and
3).

45 Discussion

This study presents a midpoint progress report for the first SEM, community-based
intervention in the food pantry setting aimed at improving food security and dietary outcomes
among clients. At midpoint, improvements in main outcomes within both treatment groups were
observed. The intervention group improved adult food security and empty calories scores, but total
fruit score worsened over time. The comparison group improved HEI-2010 total score, as well as
greens and beans, total protein foods, fatty acids, and empty calories component scores over time.
When comparing the change in dietary outcomes over time between the intervention and
comparison groups, no favorable differences were observed. There was a decrease in the greens
and beans HEI-2010 component score from baseline to midpoint for the intervention group
compared to the comparison group. Neither usual intake of nutrients nor food groups changed from
baseline to midpoint for pantry clients in comparison or intervention communities. However, it
should be noted there was an overall 73% attrition rate, which differed by treatment group. Thus,
results should be interpreted with caution.

Interestingly, HEI-2010 total score and several component scores improved in the
comparison group from baseline to midpoint. Since both the intervention and comparison
communities received the VFF materials with instructions to carry out the formation of FPCs and
conversion to a GCC distribution model, it is possible that receipt of the VFF materials alone was
effective and improved dietary outcomes. However, if the VFF materials alone were responsible
for improving dietary outcomes, similar improvement in both treatment groups would be expected,
as both groups received the VFF materials. Contrarily, similar dietary quality improvements did
not result in the intervention group. Instead, improvement in the mean adult food security score

and ambiguous results regarding dietary quality scores in the intervention group resulted.
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One explanation is that the intervention (community coaching and VFF materials) was
successful in improving the availability of and access to healthy foods over the short-term, but
longer follow-up is needed to see consequent changes in dietary intake. This is supported in the
present study findings by an improvement in adult food security, defined as access to adequate
food for an active, healthy life, in the intervention group only. There are documented barriers to
clients utilizing healthy foods at food pantries, which may require a longer follow-up to capture
acclimation to these new offerings. Previous literature suggests that clients may have less
familiarity with, or inadequate resources to prepare, “healthier” foods. For example, instant meals
and non-perishable snacks may be less healthy but more appealing to clients who lack resources,
such as time to cook, adequate kitchen equipment, and lack of nutrition knowledge (33). This may
result in food pantries ultimately providing less of the foods that clients are able to prepare and
consequently less dietary improvement. This idea led authors to investigate the relationship
between the nutritional quality of foods available at food pantries and the dietary quality of clients
who use these pantries. Cross-sectionally at baseline, there was a statistically significant inverse
association between the HEI-2010 total scores of the foods available at food pantries and the HEI-
2010 total score for clients’ diets (unpublished data). Furthermore, a simple comparison of the
nutritional quality of foods available in the participating food pantries showed a non-significant
increase in the intervention group from baseline to midpoint, while the comparison group
decreased (unpublished data). These preliminary findings support the overall idea that the VFF
materials may be associated with positive changes in the pantry environment, but positive changes
may take further time to be translated to improved dietary outcomes among clients.

With this idea in mind, it is possible that a smaller “dose” of VFF materials, likely
experienced by the comparison group, was advantageous in this short-term scenario. Comparison
pantries that may have experienced fewer improvements in pantry offerings and some (limited)
conversion to a GCC model may have had the benefit of retaining most of their desired food pantry
selections with added capability to choose desired food items. This could have resulted in
improved dietary intake, but not food security, in the comparison group, which is supported by the
present study findings. A longer follow-up period and quantification of the dose of VFF materials
may inform the changes observed here.

Another explanation is that a potentially higher dose of the intervention may have improved

the quality and quantity of foods provided at the intervention pantries and in the surrounding
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community, and thus clients may not have needed to rely on pantry services as often at midpoint.
Clients may rely less on food assistance resources, such as food pantries, as they become more
food secure. This begs the question, “what defines success in a food pantry intervention?” In an
ideal situation, participants would not need to rely on the food assistance provided by food pantries.
If clients in the intervention group began using pantries less frequently, then they would not gain
the dietary benefit of the improved pantry foods provided in intervention pantries. This may
explain why the intervention group did not improve dietary quality despite reporting improved
food security, which could imply that they are relying on other, less nutritious food sources outside
of the pantry. The idea that improvement in food security may translate to reduced pantry use was
supported by the significantly higher attrition rate in the intervention group compared to the
comparison group. This idea led authors to investigate whether characteristics of pantry use
changed over time between treatment groups. Findings showed no statistically significant changes,
but found a non-significant decrease in the number of times the participating pantry was visited
and a decrease in the amount of household food acquired from food pantries over time in the
intervention group compared to the comparison group (unpublished data). The findings that clients
are using pantries less frequently and are acquiring less of their household food supply from
pantries over time in the intervention group compared to the comparison group support the notion

that clients may decrease reliance on food assistance through pantries due to the intervention.

45.1 Strengths

This study used a socio-ecological approach to implement novel intervention components
(i.e., community coaching, FPCs, GCC) that have previously not been evaluated in a food pantry
setting. Recent DGAs promote the use of the social ecological model (SEM) to explain how layers
of influence, including both individual factors and the surrounding environment, shape one’s food
choices (17,18). Thus, using intervention strategies that influenced all layers of the ecological
framework regarding food pantries was timely and promising. This study estimated both diet
quality and usual intake among food pantry clients. Investigation of both dietary quality and intake
is critical to determining dietary patterns. Although measuring diet quality independent of quantity
using the HEI-2010 is meaningful, it is also important to consider the quantities of food groups
and nutrients consumed in low-income communities. The authors measured the quantity of
nutrients and food groups consumed while also mitigating measurement error by applying current

gold-standard measures for quantifying dietary intake and estimating dietary outcomes including
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the NCI method in the pantry-user population. Another strength of this study is the collection of
up to three 24-hour dietary recalls on non-consecutive days. This provided a more representative

measure of client dietary intake compared to using a single dietary recall.

45.2 Limitations

The high attrition rate of 73% was a limitation in determining how the intervention and
change over time truly affected food pantry clients as the group included in the final sample does
not represent those who left the study and the sample is less random compared with the group
recruited at baseline. A greater proportion of participants who completed the midpoint than those
who did not were allocated to the comparison group, older in age, visited the participating food
pantry more frequently, and reported acquired food from the pantry lasting longer. Possible
explanations for these differences are that clients who report visiting the food pantry frequently
and who report a larger proportion of their household foods coming from food pantries exhibited
a pattern of using the food pantry as a long-term supplement to their household foods and thus
were more likely to still be visiting the pantry two years later during the midpoint assessment. The
food pantry client population is known to be transient, however older clients may more likely be
settled in their current location and thus easier to reach at midpoint. A greater proportion of
participants who completed the midpoint assessment was allocated to the comparison group;
reasons for this are unclear. Final results may not apply as fully to the participants in the
intervention group, those who use pantries less frequently, those who report a smaller amount of
their household foods being acquired at pantries, younger participants, and may include other
endogenous factors which may bias the representativeness of the results presented here.

Under-reporting of energy intake when using 24-hour dietary recalls is documented (34)
and could have also contributed to bias in this study; however, a recent study reported the ASA24
to perform relatively well among women with low incomes (24). The 24-hour recalls used to
measure diet quality and quantity in this study did not account for supplements; therefore, resulting
estimates do not represent total intake. Participants received compensation of up to $30 in the form
of grocery store gift cards, which could have resulted in higher quality foods being purchased at
stores, and ultimately introduced bias to the second and third dietary recalls that were collected

after the day of recruitment.
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45.3 Conclusions

Food pantries are a critical resource to supplement the diets of clients, and thus food pantry
interventions have the potential to positively influence food access and dietary patterns in rural,
high-poverty communities. Improvements in food security and/or diet quality occurred in both
treatment groups in the short term, yet positive short-term intervention changes did not result.
Evaluation of the final study time point, as well as further investigation of the dose-dependent
effect of each intervention component and other individual community characteristics, may

elucidate the relationship between the VFF intervention and client outcomes.
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4.7 Results Tables and Figures

Recruited (n=617)

!

!

Recruited in comparison communities (#7=290)

l

Completed baseline (#=279)

Removed from analysis for completing >1 post-intervention
assessment but not all 3 assessments (n=11)

l

Completed post-intervention (#=87)

Lost to follow-up (r=191)
Reasons: did not return calls, incomplete survey(s), did not
want to continue

Removed from analysis for completing >1 post-intervention
assessment but not all 3 assessments (n= 1)

Figure 4-1 Participant flow chart for assessment completion and loss to follow-up among Voices

Baseline

n=590
included in analysis

Midpoint

n=160
included in analysis

!

Recruited in intervention communities (n=327)

l

Completed baseline (#=311)

Removed from analysis for completing >1 post-intervention
assessment but not all 3 assessments (n= 16)

!

Completed post-intervention (#=73)

Lost to follow-up (n=234)
Reasons: did not return calls, incomplete survey(s), did not
want to continue

Removed from analysis for completing >1 post-intervention
assessment but not all 3 assessments (7= 4)

for Food participants during the study period of August 2014 through December 2016.
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Table 4-1 Unadjusted sociodemographic characteristics by treatment group for a multistate

sample of rural, Midwestern, adult food pantry clients

Characteristics Baseline Midpoint
Comparison Intervention Comparison Intervention
group group group group
n (%) n (%) P(¢) n (%) n (%) P(()
Total 279 (47) 311 (53) 87 (54) 73 (46)
Adult food security status 0.41 0.22
Food secure 59 (21) 74 (24) 30 (34) 28 (38)
Low food secure 79 (28) 97 (31) 21 (24) 24 (33)
Very low food secure 141 (51) 140 (45) 36 (41) 21 (29)
State 0.19 0.47
Indiana 75 (27) 76 (24) 25 (29) 21 (29)
Michigan 49 (18) 53 (17) 13 (15) 13 (18)
Missouri 68 (24) 76 (24) 24 (28) 16 (22)
Nebraska 30 (11) 20 (6) 12 (14) 7 (10)
Ohio 34 (12) 45 (14) 3(3) 8 (11)
South Dakota 23 (8) 41 (13) 10 (11) 8 (11)
Gender 0.003 0.17
Men 50 (22) 89 (34) 18 (21) 22 (30)
Women 182 (78) 175 (66) 69 (79) 51 (70)
Age 0.26 0.76
18-44 90 (38) 95 (36) 13 (15) 13 (19)
45-64 94 (39) 124 (47) 39 (46) 34 (49)
>65 52 (22) 47 (18) 32 (38) 23 (33)
Race 0.35 0.04
White 187 (83) 200 (77) 77 (90) 58 (81)
Black 14 (6) 27 (10) 1(1) 8 (11)
American Indian 17 (8) 22 (8) 6 (7) 3(4)
Other? 8 (4) 11 (4) 2(2) 34
Highest education level 0.39 0.19
<High school graduate 163 (69) 175 (66) 64 (75) 48 (66)
or equivalent
>Some college/trade 72 (31) 91 (34) 21 (25) 25 (34)
school
Employment status® 0.05 0.60

Employed >6 months 54 (20) 79 (27) 18 (21) 13 (18)
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Characteristics Baseline Midpoint
Comparison  Intervention Comparison Intervention
group group group group
n (%) n (%) P() n (%) n (%) P(()

Employed <6 months 220 (80) 219 (73) 66 (79) 59 (82)
Income* 0.049 0.15

<$10,000 143 (55) 156 (54) 41 (50) 37 (51)

$10,000 - $15,000 63 (24) 50 (17) 22 (27) 11 (15)

>$15,000 56 (21) 83 (29) 19 (23) 24 (33)
Household size® 0.03 0.04

1 member 90 (33) 85 (28) 32 (37) 18 (25)

2 members 74 (27) 65 (21) 29 (33) 19 (26)

>3 members 112 (41) 159 (51) 26 (30) 36 (49)
Participation in food assistance 0.76 0.27
programs®>

>1 program 226 (95) 247 (94) 64 (94) 55 (89)

0 programs 13 (5) 16 (6) 4 (6) 7(11)
Estimated amount of household 0.01 0.78
foods from all pantries in the
last month

A few days’ worth 126 (49) 121 (42) 20 (30) 21 (36)

1-2 weeks’ worth 75 (29) 117 (41) 30 (45) 25 (42)

More than half of food 58 (22) 48 (17) 17 (25) 13 (22)

for the month
Number of pantries visited® 0.21 0.27

1 pantry 120 (45) 151 (50) 15 (18) 8 (12)

>1 pantry 146 (55) 149 (50) 67 (82) 60 (88)
Number of times this pantry 0.04 0.48
was visited®

<5 times 155 (56) 146 (47) 37 (43) 27 (37)

>5 times 124 (44) 165 (53) 50 (57) 46 (63)

! Totals may not add up to total participants due to missing values.

2 Includes Native Hawaiian, Asian, and any combinations of races.

3 Over the past 12 months.

4 Self-reported total combined income of all household members over the past 12 months including income from jobs,
business, pensions, Social Security or retirement payments, disability payments, and any other money income received.
5> Includes the Supplemental Nutrition Assistance Program; Meals on Wheels; Soup Kitchens; the Special
Supplemental Nutrition Program for Women, Infants, and Children; free or reduced-price school meals; and free or
reduced-priced meals at summer programs.

* Statistical significance is p<0.05 for chi-squared comparisons between food secure, low food secure and very low
food secure households



Table 4-2 Mean adult food security and Healthy Eating Index-2010 scores at baseline and midpoint, changes from baseline to midpoint,
and difference in changes between treatment groups among a multistate sample of rural, Midwestern, adult food pantry clients?

Score Comparison (n =87) Intervention (n =73)
Baseline Midpoint Change? P Baseline Midpoint Change? P Difference P
in
changes®

Adult food security 53+04 48+05 -05%04 0.23 48+04 38+05 -1.0+04 0.01* -0.5+05 0.36
HEI total score 42.7+14 486+19 59+15 0.0001* 436+14 46.0+x19 25%15 0.10 -34+21 011
Total vegetables 3.3+0.2 35+0.3 0.2+0.2 0.44 3.3+£0.2 31+03 -02+0.2 0.34 -04+£03 022
Greens and beans 1.0+0.2 1.7+03 0.7+0.3 0.01* 1.1+0.2 09+03 -01+03 0.62 -0.8+£04 0.02*
Total fruit 1.7+02 13203 -05+0.3 0.08 20£02 13+03 -06+03 0.02* -02+04 0.69
Whole fruit 1.2+0.2 10+£03 -01+03 0.56 1.5+£0.2 1.1+03 -04+03 0.12 -0.3+£04 047
Whole grains 19+03 2205 0.2+04 0.56 23+0.3 25+£05 02+04 0.57 -0.0+06 1.00
Total dairy 40+04 40+05 01104 0.84 33+£03 4005 07x04 0.09 06+£06 0.29
Total protein foods 44+01 48+0.2 0.3+0.1 0.04* 45+01 4.7+0.2 02+01 0.13 -0.1+£0.2 0.69
Seafood & plant proteins 1.2 +£0.2 16+03 04+0.3 0.14 1.1+£03 08+03 -03+03 0.33 -0.7+£04 0.08
Fatty acids 46+0.3 5605 10+04 0.02* 48+0.3 5505 0.7+04 0.10 -0.3+£06 0.58
Sodium 2.7+0.3 22+05 -05x04 0.20 29+0.3 25+x05 -04+04 0.33 0.1+0.6 0.83
Refined grains 65+04 6805 03104 0.57 65+04 63+05 -02+04 0.58 -05+06 043
Empty calories 102+0.7 142+0.7 41+0.7 <0.0001* 104+0.7 132+10 28%+0.7 0.0002* -12+10 0.24

! Values are adjusted least-squares means + SEMs unless otherwise indicated. Models adjusted for age, gender, race, income, household size, estimated amount of
household foods from all pantries in the last month, and number of times this pantry was visited in the last year.

2 Values are the difference between baseline and midpoint adjusted least-squares means + SEMs.

% Values are the difference in changes of adjusted least-squares means + SEMs between treatment groups from baseline to midpoint.

Vit



Table 4-3 Mean usual intake of nutrients at baseline and midpoint, changes in B estimates from baseline to midpoint, and difference in
changes between treatment groups among a multistate sample of rural, Midwestern, adult food pantry clients®

Nutrient Comparison Intervention Intervention — Comparison

Baseline? Midpoint?  P-value for  Baseline? Midpoint?  P-value for  P-value for difference in

change? change* changes®
Potassium, mg/day 1300+ 172 1472+ 175 0.12 1387 +193 1509 + 206 0.48 0.47
Dietary fiber, g/day 7.7+0.9 7809 0.36 8.3+0.9 79+1.2 0.49 0.90
Choline, mg/day 180 + 19 200 £ 19 0.64 193 +£19 207 £ 25 0.12 0.39
Magnesium, mg/day 131+78 138 £ 15 0.09 141 + 88 169 + 18 0.05 0.70
Calcium, mg/day 458 + 152 562 + 156 0.05 486 + 140 558 + 156 0.02 0.63
vitamin A, pg, RAE/day 353 £ 65 401 +41 0.25 360 + 52 365 =40 0.59 0.22
vitamin D, pg/day 2.3+0.3 3.0+£04 0.46 24+0.3 3.0+04 0.06 0.38
vitamin E, alpha-tocopherol, mg/day 3.3+04 40+£04 0.08 3504 42+0.6 0.27 0.68
vitamin C, mg/day 294+44 26.6+£5.0 0.76 31.7+46 29.0+£6.0 0.30 0.32
Iron, mg/day 78+11 84+1.0 0.10 84+1.0 86+11 0.69 0.38

! Models adjusted for age, gender, race, income, household size, estimated amount of household foods from all pantries in the last month, and number of times this
pantry was visited in the last year.

2 Values are bootstrapped means + standard deviations estimated from %DISTRIB macro.

3 P-value for testing the difference from baseline to midpoint for the comparison group. This test was run using an estimate statement within the %MIXTRAN
macro.

4 P-value for testing the difference from baseline to midpoint for the comparison group. This test was run using an estimate statement within the %MIXTRAN
macro.

5 P-value for testing the difference in the change from baseline to midpoint for comparison and treatment groups. This test was run using an estimate statement
within the %MIXTRAN macro.

* Statistical significance was determined at p < 0.0167 to adjust for multiple comparisons using Bonferroni method.

qT1
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Table 4-4 Mean usual intake of food groups at baseline and midpoint among a multistate sample
of rural, Midwestern adult food pantry clients?

Food group Comparison Intervention
Baseline? Midpoint? Baseline? Midpoint?
Total fruit 05+0.1 04+01 05+0.1 04+01
Total vegetables 14+0.2 1.5+£0.2 0.3+0.2 04+0.2
Dark green vegetables 0.2+0.8 0.0£0.6 0.1+£09 0.0+£0.6
Whole grains 06+0.1 0.7+0.1 05+£0.1 06+0.1
Total dairy 1.2+0.2 1.4+0.2 1.1+0.2 03+0.1

! Models adjusted for age, gender, race, income, household size, estimated amount of household foods from all pantries
in the last month, and number of times this pantry was visited in the last year.
2 Values are bootstrapped means + standard deviations



Table 4-5 Ratios of the usual intake of food groups from baseline to midpoint and changes in ratios between treatment groups among a
multistate sample of rural, Midwestern adult food pantry clients!

Food Covariates (a-i) Ratios of usual intake at baseline and
group midpoint for comparison (com.) and
intervention (int.) groups
Risk  (a) () (c) (d) (e) () (9) (h) (i) P-value? P-value*  P-value?
level Age Sex Race Income Household  Household  Frequency State Weekday/
size food weekend
Total fruit  High <45y F Other <$10,000 >1 person <1 week <5 times MI,NE,SD Weekend 0.62 0.54 0.99
Low >45y M White >$10,000 1 person >1 week >5 times INMO,OH  Weekday 0.57 0.54 0.97
Total High <45y F Other <$10,000 >1 person <1 week <5 times MI,NE,SD  Weekend 0.64 0.97 0.76
vegetables Low >45y M  White >$10,000 1 person >1 week >5 times IN,MO,OH  Weekday 0.65 0.84 0.68
Whole High <4by F Other <$10,000 >1 person <1 week <5 times MINE,SD  Weekend 0.93 0.09 0.19
grains Low >45y M White >$10,000 1 person >1 week >5 times IN,MO,OH  Weekday 0.63 0.02 0.18
Total dairy High <45y F Other <$10,000 >1 person <1 week <5 times MI,NE,SD Weekend 0.75 0.22 0.46
Low >45y M White >$10,000 1 person >1 week >5 times INMO,OH  Weekday 0.69 0.08 0.25

! Authors adapted the National Cancer Institute method to include estimate statements described by Tooze et al., 2002 that calculated ratios of changes in usual

intake over time by treatment group (Intervention >2L22Y=¥2 _ comparison 22 %W 24Py ‘Enargy was set equal to the mean, 1508.60 kilocalories.

baseline baseline
2 p_value for testing the difference from baseline to midpoint for the comparison group. This test was run using an estimate statement within the %MIXTRAN
macro.

3 p-value for testing the difference from baseline to midpoint for the treatment group. This test was run using an estimate statement within the %MIXTRAN macro.
4 p-value for testing the difference in the change from baseline to midpoint for comparison and treatment groups. This test was run using an estimate statement
within the %MIXTRAN macro.

* Statistical significance was determined at p < 0.0167 to adjust for multiple comparisons using Bonferroni method.

LTT
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Table 4-6 Supplementary Table: Association of food security with the change in Healthy Eating
Index-2010 scores from baseline to midpoint among a multistate sample of rural, Midwestern,
adult food pantry clients®

Response AFS-ALFS AFS-AVLFS ALFS-AVLFS

A=T2-T1? B P B p B p

A HEI total score 45+36 0.63 6.4+35 0.20 1.8+3.1 1.00
A Total vegetables 0.8+05 0.42 05+£05 0.96 -0.31£05 1.00
A Greens and beans -1.3+£0.8 1.00 -0.5%0.7 1.00 0.8+0.6 1.00
A Total fruit -0.5+0.6 1.00 -1.1+£0.6 1.00 -0.6+0.5 1.00
A Whole fruit -0.9+0.6 1.00 -1.8+0.6 0.60 -0.9+0.5 0.99
A Whole grains 20+11 0.93 1.0+£10 1.00 -1.0+0.9 1.00
A Total dairy -1.1+1.0 1.00 00+1.0 1.00 1.1+0.9 1.00
A Total protein foods -0.1£0.3 1.00 0.7+0.3 0.79 0.8+0.3 0.61
A Seafood & plant proteins 1.2+0.8 1.00 15+0.7 0.89 0.3+0.6 1.00
A Fatty acids 40+10 0.48 32110 0.58 -0.8+0.9 1.00
A Sodium -14+1.0 1.00 -0.0+£1.0 1.00 14+08 1.00
A Refined grains -15+1.1 1.00 -1.0+10 1.00 05%09 1.00
A Empty calories 36+18 0.90 38+18 0.83 02+16 1.00

! Values are adjusted least-squares means + SEMs unless otherwise indicated. Models adjusted for age, gender, race,
income, household size, estimated amount of household foods from all pantries in the last month, and number of
times this pantry was visited in the last year. The outcomes variable was the difference in each component from
baseline to midpoint. The main predictors were time, food security status, and the interaction between these
predictors.

2Values are the difference between baseline and midpoint for FS-LFS, FS-VLFS, and LFS-VLFS subgroups.
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Table 4-7 Supplementary Table: Association of food security with the change in usual intake of
nutrients from baseline to midpoint among a multistate sample of rural, Midwestern, adult food
pantry clients!

Response FS-LFS: AlInt. - A Com. FS-VLFS: AInt. - ACom. LFS-VLFS: Alnt. - A Com.
A=T2-T1? t (141)2 p t (141) p t (141) p
Potassium 1.02 0.31 1.77 0.08 0.98 0.33
Dietary fiber -0.18 0.86 0.99 0.32 1.22 0.22
Choline 0.71 0.48 1.99 0.05 1.33 0.19
Magnesium 1.44 0.15 1.82 0.07 0.22 0.83
Calcium 1.08 0.28 1.58 0.12 0.50 0.62
vitamin A 1.53 0.13 1.52 0.13 -0.11 0.91
vitamin D 1.30 0.20 0.54 0.59 0.54 0.38
vitamin E 0.08 0.94 1.50 0.14 1.48 0.14
vitamin C 0.50 0.62 0.47 0.64 -0.06 0.95
Iron 1.27 0.21 2.16 0.03* 0.86 0.39

! Authors adapted the National Cancer Institute method to include estimate statements within the %MIXTRAN macro
to compare changes in usual intake over time by treatment group [ Intervention (Time 2 —Time 1) —
Comparison (Time 2 — Time 1)] by food security status. Energy was set equal to the mean, 1508.60 kilocalories.
Models adjusted for age, gender, race, income, household size, estimated amount of household foods from all pantries
in the last month, number of times this pantry was visited in the last year, weekend/weekday, and the sequence of 24-
hour recalls. Main predictors were time, treatment, food security status, and the two-way and three-way interactions
of these predictors.

2 Test statistic (degrees of freedom) for testing the difference in the change from baseline to midpoint for comparison
and treatment groups by food security status.



Table 4-8 Supplementary Table: Association of food security with the change in usual intake of nutrients from baseline to midpoint
among a multistate sample of rural, Midwestern, adult food pantry clients®

Food Covariates (a-i) Differences in ratios of usual intake by
group food security status at baseline and

midpoint for comparison and intervention

groups
Risk (a) () (o) (d) (e) 4) 9) (h) (i) FS-LFS: FS-VLFS: LFS-
level Age Sex Race Income Household  Household  Frequency State Weekday/ t(141)%(p)  t(141) (p) VLFS:
size food weekend t (141) (p)
Total fruit High <45y F Other <$10,000 >1 person <1 week <5 times MI,NE,SD Weekend 0.87(0.38) -0.32(0.75) -0.97 (0.34)
Low >45y M White >$10,000 1 person >1 week >5 times INMO,OH  Weekday 0.86 (0.39) -0.06 (0.95) -0.87 (0.39)
Total High <45y F Other <$10,000 >1 person <1 week <5 times MINE,SD  Weekend 0.73(0.47) 1.88(0.06) 1.14(0.25)
vegetables Low >45y M White >$10,000 1 person >1 week >5 times INMO,OH  Weekday 0.64 (0.53) 1.83(0.07) 1.16(0.25)
Whole High <4by F Other <$10,000 >1 person <1 week <5 times MINE,SD  Weekend 0.45(0.66) -0.29 (0.77) -0.62 (0.54)
grains Low >45y M White >$10,000 1 person >1 week >5 times INMO,OH  Weekday 0.72(0.47) 0.13(0.90) -0.62 (0.53)
Total High <45y F Other <$10,000 >1 person <1 week <5 times MI,NE,SD Weekend  0.07 (0.94) 1.07(0.29) 1.03(0.30)
dairy Low >45y M  White >$10,000 1 person >1 week >5times  IN,MO,0OH Weekday 0.23(0.81) 0.28(0.78)  0.03 (0.98)

1 Authors adapted the National Cancer Institute method to include estimate statements described by Tooze et al., 2002 to compare ratios of changes in usual intake over
time by treatment group (Intervention% — Comparison %) by food security status. Energy was set equal to the mean, 1508.60 kilocalories.

Models adjusted for age, gender, race, income, household size, estimated amount of household foods from all pantries in the last month, number of times this pantry was
visited in the last year, weekend/weekday, and the sequence of 24-hour recalls. Main predictors were time, treatment, food security status, and the two-way and three-
way interactions of these predictors.

2 Test statistic (degrees of freedom) for testing the difference in the change from baseline to midpoint for comparison and treatment groups by food security status. This
test was run using an estimate statement within the %MIXTRAN macro.

0cT
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CHAPTER 5. CONCLUSIONS

5.1 Summary of Aims

The overarching goal of this dissertation was to investigate differences in dietary patterns,
consumption of food pantry offerings, and intermediate effects of a food pantry intervention on
dietary outcomes by food security status. The specific aims were to 1) characterize differences in
dietary quality and intake between food secure (FS), low food secure (LFS) and very low food
secure (VLFS) pantry clients in a cross-sectional analysis; 2) explore associations between the
nutritional quality of the food pantry environment (foods stocked and distributed by foods pantries)
and pantry client diet quality by food security status in a cross-sectional analysis; and 3) evaluate
the intermediate effects of a SEM, community-based intervention to improve dietary outcomes
among pantry clients by food security subgroup in a longitudinal analysis.

The first aim was addressed in the second chapter by quantifying food security and
estimating dietary quality and usual intake in a multistate sample of food pantry clients. A cross-
sectional, mixed multiple linear regression analysis showed differences between FS, LFS and
VLFS pantry clients in dietary quality and usual intake, suggesting that food security status may
be associated with dietary patterns, even among the vulnerable food pantry client population. Food
security was associated with a higher whole grains HEI-2010 score, as well as a higher mean usual
intake of whole grains and iron, compared to low food security among food pantry clients. Food
security was also associated with a higher mean usual intake of dark green vegetables and total
dairy compared to both low food security and very low food security among food pantry clients.
However, all pantry clients, regardless of food security status, consumed less than federal
guidelines and markers of adequacy for all nutrients and food groups evaluated.

The second aim was addressed in the third chapter by scoring the nutritional quality of the
pantry food environment (pantry inventories and client food bags) and the dietary quality of pantry
clients using a comparable scoring system. A cross-sectional, multiple linear regression analysis
showed positive associations between client food bag nutritional quality scores and client diet
quality scores for total vegetables, total fruit, and total protein foods, which suggests that clients
are especially relying on pantries for these food groups. Negative associations between pantry

inventory scores and client scores suggests that encouraging higher quality foods may present
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barriers for clients. VLFS clients benefitted more from food pantry offerings compared to FS and
LFS clients, which supports the notion that FS, LFS, and VLFS may rely on pantry resources
differently. Broder implications of these findings remain ambiguous; further investigation of
pantry client perceptions of pantry offerings and reasons for visiting food pantries may aid in
clucidating the relationship between pantry inventories, client food bags, and clients’ diets and
food security status.

The third aim was addressed in the fourth chapter by evaluating the short-term effects of
the VFF intervention on dietary outcomes from baseline to midpoint. A longitudinal, mixed
multiple linear regression analysis with repeated measures showed improvement in food security
in the intervention group and improvements in diet quality in the comparison group. Although the
intervention did not positively impact the dietary outcomes of pantry clients differently between
treatment groups, unforeseen factors, such as attrition and other mechanisms, may have introduced
bias contributing to these results. The VFF materials promoting formation of FPCs and a GCC
food pantry distribution model may be promising for long-term improvement in dietary outcomes,
but further investigation of the dose-dependent effect of each intervention component, as well as
changes in other pantry environment characteristics over the study period, are needed to elucidate
the relationship between the VFF intervention and clients dietary outcomes.

Interestingly, the findings of the second and third aims both imply that a healthier food
pantry environment may be associated with reduced pantry use among clients. The second aim
found an inverse cross-sectional association between the nutritional quality of food pantry
inventories and the diet quality of clients who visit that pantry, suggesting barriers to clients
consuming the healthier foods provided. Similarly, findings from the third aim suggest that the
VFF intervention led to a decrease in client dietary intake of greens and beans in the first two years.
Although there were improvements in several dietary component scores in the comparison group,
in the intervention group, which was hypothesized to have greater improvement in dietary
outcomes due to facilitation of the VFF materials by a community coach, an improvement in food
security but not diet quality was observed. Taken together, these findings suggest that greater
access to healthy foods does not necessarily translate to intake. In fact, as shown in this dissertation,
it could potentially have a negative effect in the short term and may require a period of acclimation
to new food offerings; clients may need additional knowledge and other resources in order to

utilize healthier foods that are introduced to the food pantry setting.
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5.2  Future Work

Food pantries are a critical resource to supplement the diets of clients, and food security
status may characterize differences in the dietary patterns and use of pantry offerings for clients.
Future work is important to better understand how the dietary needs of FS, LFS, and VLFS clients
may differ, and how these differences may be incorporated into future initiatives to improve dietary
outcomes in the food pantry setting.

Although a community coaching intervention did not positively associate with changes in
the food security and dietary patterns of pantry clients over a short-term two-year follow-up period
differently compared to a comparison group, each treatment group improved either food security
(intervention group) or dietary quality (comparison group). Since VFF materials promoting
formation of food policy councils and conversion to a guided client choice food pantry distribution
model was delivered to both intervention and comparison communities, it is possible that the VFF
materials alone (without facilitation from a community coach) may improve dietary outcomes in
the short term. Community coaching is hypothesized to sustain long-term change, and thus longer
follow-up is needed to evaluate the long-term effect of the community coaching intervention on
dietary outcomes. Future evaluations of the individual components of the VFF materials over time,
as well as quantification of “doses” of each component, are needed to identify the source of dietary
improvement in both treatment groups.

The social ecological modeled intervention approach was used in this analysis, where
changes on community, organizational, and individual levels were hypothesized to influence each
other. With this is mind, it is critical to investigate changes in the nutritional quality of the pantry
food environment in order to further elucidate the mechanism for dietary improvement from
baseline to midpoint among both treatment groups. Determining the mediating effect of changes
in the food pantry environment would help determine the extent and breadth of influence between
SEM levels, and explain how implementation of select components of the VFF materials may
effect change at the individual pantry client level.

Previous interventions in pantry settings have been effective in improving diet quality and
food security among clients in follow-up periods of less than one year. Future work may consider
integrating the successful components of the present intervention with effective components of

other interventions; these may include cooking classes to increase knowledge and utilization of
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healthy foods, or leveraging the food pantry infrastructure to connect clients with other non-food
resources and services.

In conclusion, food pantries do not comprise a homogeneous population of clients. Pantry
clients have different quality diets and rely on pantries to acquire different types of foods
depending on their food security status. Food pantries may be an important venue to target
interventions that improve dietary quality, with consideration for the complex interplay between

food security status, the pantry food environment and characteristics of food pantry use.
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Abstract

Badkground: Rural communities experience unique barriers to food access when comipared to urban arsas and food
secuity is a publc haalth =we in rural, high poverty communities. A mutideveled sodo-eoological interention to
develop food palicy coundls (FPCs), and improve food security in ural communities was ceated. Methods to camy out
such an intervention were developed and are described.

Methods: A longitudiral, matched treatment and companison study was conducted in 24 rural, high poverty counties
in South Dakota, Indiana, Misouri, Michigan, Mebraska and Cthio. Counties wes assgned toa treatment (n=12) or
comiparizan {n=12) group. Interention acthities foous on three key components that impact food seourity: 1)
comimunity coaching by Bxtension Educatorsfield staff, ¥) FPC development, and 3) develapment of a MyChoice food
pantry. Community coaching was only provided to intenvention counties. Evaluation componeants foous an three levels
af the interentione 1) Community FPCS), 2) Food Pantry Organization, and 3} Pantry Jient & Families Partidpants in
thits study were community stakeholders, food pantry directors, staff Aolinteers and food pantry dients. Pantry food
acces/availa bility induding pantry food qualityand quantity, househald food sacurity and pantry dient distary intake
are dependent vanables

Disoussion: The results of this study will provide a framework for wtilizing a mult-leveled socic-eonlogical intenention
with the purpose of improving food sscurity in rural, high poverty communities. Additionally, the results of this study
will yi=ld evidence-based best pactices and tools for both FPC development and the transtion to a guided-dient
choice model of distibution in food pantriss.

Trial registration: ClinicalTrialgow, WCT0A5EE005. Retrospectively registered on June, 2, 2018

Keywords: Food security, Food acess, Nutriton, Community davebpment, Community coaching
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Badoground

Food security has been defined as “access by all people
at all times to enough bod for an acthve, healthy life™ [1]
and “indudes the mady sallabllity of mutdtonaly ad-
equate, sl foods, and the assured ability to scquire them
in sodally scceptable waye ™ [2] Ruml communities (ofien
charactedzed by a population of 2500 persons or less) [3]
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experience unigue barders to food access when compared
to whan areas, incleding, but not imited to, sccess and
affordability of fruits and vegetables, [4] lack of transporta-
thon, [5] and chronie disesse [6] Communities with in-
creased food insecurity prevalence when compared with
the mational sverage. may hove a higher need for mstrition
assistance, specifically bod pantry services [7]. Integration
of gulded dient-choice within pantdes, development of
food policy councls (AMCs) in communities, and suppot
from community coaches may be a way to address food
insecurity in rural, Midwestern areas.
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Mogt food pantry wsers are food insecure, which &
linked with being overweight and Is often assodated with
diet- pelated oo-modddites [B]. Food insecure individuals
evary avokd hunger by consuming low-cost and shelf-stable
fosnids, eating a small variety of foods, and/ or binging when
food & abundant [9]. Becawse certain characteristics
and food insecurity predispose individuals to diet-related
co-morbidities, ensudng that food pantries are able to
provide nutrient-rich foods to the food insecure popula-
thon in fuml communites & crucal Guided client-chalee
is a model of distibution in which pantry clients choose
the foods they would lke from the pantry based upon
family size and is formatted based upon USDA MyPlate
[10]. The guided dient-choice style of food distribution in
food pantries has been shown to serve the needs of the
food pantry dients better when compared to the trad-
itional model of distibution [pre-selected box or bag)
[11]. This model seduces the amount of waste spurred by
unwanted food items not being wsed and offers a maore
dignified experience by allowing pantry clients to choose
foouds that will supplement their diets [11]. Thues, when
using a guided dient cholce modsl of distibution, foeod
pantries have the potential to addeess the mtritional
nesds of the food insecure populstion

FPCs have the potential to improve the mutdtional
quality of svallable food, affect Bderal-, state, and
local-level policy, systems and emdronmental efforts,
amd connect a diverse petwodk of “food’ stakeholdes
from the public, private and nonprofit sectors, which in-
cludes local food pantdes [12, 13] While FPCGs have
been shown anecdotally to be effective in addressing
food system and food security issues in urban areas [12],
effectiveness hos not been scientifically quantified. Fur-
thermore, the we of FPCs &8 an intervention to impmove
food secudty in rural communities has not been evalu-
ated. Since FPCs are comprised of ibod systems stake-
holders induding food pantries, it is plusible that FPCs
could support ememgency food operations in muml com-
mvunities, and positively impact food pantry clent house-
hold food secudty.

Community coaching is a strategy that helps com munity
leades plan for and overome callenges to community
development [14]. Community development wodk is maost
effective when interventions are locally conceived, locally
led, and consistent with the cultuml identity of the com-
munity [15]. Community cosches can effectively support
community development through capacity building
fostering a collaborative environment, problem solving,
reframing operating systems, transitioning to new lead-
ership, and negotiting partnerships. Previous coaching
suocess in sustaining community change has led some
Cooperative Extension systems to recognize community
coaching a5 a viable approach to driving sustalmable
communlty work and to institutonalize coaching as a
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value-asdded component of their work. Thus, vtilizing
Extersion Specialists/fleld staff as community coaches
may be an effective way to aid in the development and
formation of FPCs in rural communities as they seek to
develop long-term visions and goak to improve food
secudty.

Six states ([ndiars, Michigan, Missourl Nebrashka, Chio,
and South Dakota) heve combined efforts to implement
an integrted, community-led intervention in diverse,
rural, high poverty Midwestern countes to enhance food
security, called Valces for Fovd. A trans-disciplinary team
of spechlists in mutdton, agdoulture, youth, community
development, evaluation, and researches from the Co-
opemtve Extenson MNorth Central Reglon, developed
Viices for Food Voices for Food s a five-year integrated
Extersion and msearch project guided by the Sochl-
Ecological Medel of Behavior Clurge" that addresses
the United States Department of Agriculture (USDA),
Agriculfure and Food Research Initiative (AFRI) Food
Security Challenge Area. The project team uses a mult-
faceted approach to promote sodo-ecological changes
in miral communites to increase acces Lo, avalabiity
of, and corsumption of nutdtows foods. The project
team selected rural communities with high poverty
rates to engage with community cosches in onder to: 1)
develop new or provide support to existing FPCs and 2)
encourage FPCs to make socio-ecological changes in
their communities to increase the avaibbility of and
access to, healthy food, which includes tramsitioning
food pantries toward guided client choloe systems. The
specific project hypotheses are that: 1) having Exten-
sion Educators/field staff engaged with communities as
community coaches will lesd to the establishment or
stengthening of mult-stakeholder FPCs working on
goaks to improve healthy food access within the com-
munity, and 2) in those communities that kave stronger
FPCs that support fecd pantdes in transitioning to a
guided client choice model called MyCholce, there will
be greater improvement in availability of healthy foods
for pantry users leading to improvement in their food
security and intake of healthy focds. The pumpose of
this manuscript s to describe the methodology wsed
to achieve these goals and assess the identified
hypotheses.

Methods idesign

Study design

Ve for Food used a longitudinal matched intervention
and comparison design. Two matched treatment and
companson communilies per gate (8= 2) were selected
to participate in the study based wpon community and
food pantry atiributes. Institutional Review Board ap-
proval was obtained for this gudy paor to all isterven-
thon actvities
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Vaicas for Food utilied the Vaices for Food Modal of
Behavior Charge (Fig. 1) to guide implementation acth-
ities. To address the hypotheses, Voices for Food focused
on two key components that work together to impact
food security in selected treatment communitdes: 1)
Community oraching by Extension Educatos/field staff,
2) providon of Vodees for Food materials that descrbe, a)
FPC development and/or support, and b) the transtion
to a MyChodee food pantry. In comparieon communities,
Viices for Food activities forused on one component: the
provision of a Volces for Food materils that descrbes, a)
FPC dewelopment and/or support, and b) development
of a MyChoice food pantry. The notable difference be-
tween the treatment and compadson communites &
that comparion communities did not receive coaching
from a community coach throughout the implementa-
tion of Voices for Food All participants in both treat-
ment and compadson groups were blinded to the
interventon. There wem no droumstances in which
unblinding was permissible.

Materials

Tao guide the development or strengthening of FPCs in
boith intervention and feon communities, the pro-
ject teamn developed a the Voices for Food: Food Couned
Creation Guids which indudes information on the illow-
ing topics: importance of engaging FPCs in food systems
wark: how to develop/sustain a FPC; networking and com-
i nicating with gakeholders; developing a FPC striscture;
pannedng with food banks and pantries; working with the
agricultural community; Srances; and community fod as-
sessments. The guide also provides information regarding
the opportunity to apply B min-grant funds provided by
Viaices for Food Minl-grant funds were svalable to all
Intervention and commun ites, which required
colabomtion between the FPC and pantry and consistency
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with Viiges for Food geals All communities had the oppor-
ity b submit 3 budget plan and justification, which was
vetted and approved by the Vodces for Food PD leadership
A,

To guide the transition to MyChaiee in the food pantey
in both intervention and compatson communities, the
project team developed a Volces for Food: Food Paniry
Toolkit which indudes information on the bllowing
topics: implementing the MyChoie guided client-choice
modd of dstrbution, a Voekes ir Food Ambassadors
Training (indudes Nutdtion Education [16], Food Safety
Training [17], and Culuml Competency Training [18])
shelf talkers (labels), and USDA MyPlte materials. Nu-
taton ediucation [16] were delivered in partnership with
SHAP-Ed as an approved, evidence based currlculum
was uied for this portion [19, 20]. Both Food Safety
[17] and Cultural Competency Trainirg [18] were deliv-
ered and com pleted by pantry staff wsing the resources in-
cluded in the tool kit

Identifying commun ities

Criterls were developed to Mdentify eigible communities
for the shedy. Eligible communities were those located in
counties defined a5 non-metro with poverty rates > 16%
[21], those that have a Coopemtive Extengion presence,
do ot have a well established FPC or simiar

in place, and do not aready have a full guided dient-
cholce model in their local food pantry in place.

Matching interven tion and companson oommnities

Pdaor to recruitment, intervention and comparion com-
munities were matched based upon the criterta for identi-
fying communities and the camderistics of the local
food pantry in the community. Pantry charact eristics that
aided in matching communities were: physical location,
distance to another potential pantry, administering
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organization, hours and days of operation, level of
client-cholce, interest in study particpation and working
with Cooperative Extensdon, number of howseholds
served, an estimate of long-term pantry wsers (grester
than 2 years), pounds of food distdbuted per month, gov-
emment commodity program asistance (eg. The Emer-
gency Food Assikstance Program [TEFAP], Food
Distribution Progeam on Indian Reservations [FDPIR],
and Commodity Supplenmental Food Progam [CSFP]
food bank partnership, infrastrecture and capacity (shor-
age, shelving, etc.), and predominant mcial/ethnic group
served at the pantry.

Community & pantry recruitment

Fosod poan try

Pantry directors were invited to participate through an
i tational letter. Upon confirmation, the coach scheduled
an in-person meeting with the pantry director to discwes
project detalls and explain the Memorandum of Under-
standing (MOU), which was signed upon agreement to
participate. Once the treatment food pantries were re-
crulted, project staff followed the same protocol in
matehed comparison com muenites.

Community champion

Community champlons were recruited to receive coach-
ing for FPC development in the implementation of
Vaices for Food in both treatment and comparison com-
mvunities. With the mdstance of the pantry directors, a list
of potential local community champlons and stakeholders
was created. A letter was sent to the potential community
champion in each community to introduce the project.
identify the participating pantry, to inguire about imterest
in assisting with Vaices for Food and to request confirm-
ation of partic pation. Upon conflmmation of paic pation,
an in-person meeting was scheduled by the coach with
the community damplon o disss project detalls and
the MOU, which was signed wpon agreement to
parthcipate.

Measures

Organization/scheduling data collection

Quantitative and qualitative data were collected Fall Year
02 (Y02 pre-interventon), Fall Year 04 (Y0d: k-
intervention) and Fall Year 05 (Y05 pos-intervention)
from community stakeholders, food pantry directors,
food pantry stafffvolunteers, and food pantry clients.
A longer tmeframe between pre-intervention and
mid-intervention data collection was  observed fto
allow more tdme for the treatment actvites o be
I le e ted

Page 4cF 8

Determin ation of sample size

Assessments were conducted at theee lewvels, which in-
clude community stakeholders, food pantry organization
(fpod pantry, staffvolunteers), and food pantry dients.
Convenience samples of community stakeholders, food
pantey directoms, and ibod pantry staffivoluntesr partici-
pants were recruited and included all members of FPCs
and all directoms, stafffvolustesrs of the food pantdes
participating in the stedy. Sample sire was based on the
food pantry dient expected improvement of 1 in adult
food scudty scom from pre-intervention to post-inter-
venton on the Dod secudty scale (continuows score
from 0 to 10). This unit of change in food security s peac-
tically mearningfidl a5 it could mean a change in food secur-
ity level for example an improvement from very low to
low food secure which would indicate a change from not
eating enough to an adequate amount of food. Pantry oi-
ent partcl pant s were nested within food pantdes Previoes
research [22, 23] suggests SD (YO4-Y02) =5D (Yi6-Y(2) =
26 (using the largest conservathe estimate) when Y0,
WM, Y5 represent the scomes across vears and SD repre-
sents the standard deviation. Thus, a power analyss was
completed where n =the number of paired intervention
(tet) and comparion (oirl) pantdes a8 Var (estimated it
VM- Y2 - estimated ctrl YO4Y02)=2 * 2617261 n =
136328 for a total of 20 dients, or 14 participants per
pantry. An approximate 3% los to follow up each year
[19] was expected for a total estimate of 40 particl pants
per pantry at baseline to be followed longitudinally
throughowt the project. An additional 40 new pantry
clients were recrulted at Y04 and Y05 in order to maln-
tain power to detect a change in food security score in

a cross-sectiomal study design

Participant recruitment
Community stakeholders, pantry directors, pantry stafff
volunteers, and pantry cients were recruited to participate
in this shady. All participants were enrolled vsing the
[RE-approved consent process Community staleholders
were recruited for survey completion dudng the fimt FBC
meeting after the intervention started, as they joined the
councl and at esch data collection time point. If a FRC
had not formed, community stakeholders were recrulted
from the community. Food pantry directos were re-
cruited to complete surveys and were identified by the
coach. Food pantry stafffvolunteers were dentified by
pantry directors and were recrulted for survey comple-
tion at each data collection tme point. All food pantey
stafffvolunteers, directors and community dakeholders
received $10 gift cands to local grocery stores when
possible at each data collection tme polnt for complet-
ing surveys.

Pantry olient pamicipants were recruited with flies
posted throughout the community, in high-trafic ares
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within the pantry, and by word-of-mouth. On the day of
data collection, food pantry dients wem screened for li-
gibility to ensure they were legal adults, could ead and
speak English, had visted the pantry more than once in
the kst 12 months, had sccess o a computer or tele-
phone to complete follow up ssessments, and desred
to participate in the study. Food pantry clients were eli-
gible to receive $30 total in stipends to a local grocery
store at each data collection tme point i all surveys
were completed.

Assesment tool deseripti ons

Eleven asmessment tools were used to evaluste the efect-
iveness of the interventon as a whole. All gueston-
naires were pilot tested for feasibility prior to collecting
pre-intervention data Where possible, the project team
used previously validated sssessment tools or questions.
All mssesmments were completed at pre-, mdd- and post-
intervention unless otherwise Indicated. Table 1 swmma-
rizes the assesment tools and data collection sched ule.

Comumunity-level assessment Lools

Community stakeholders survey

A Bquestion Commrnity Stakeholders Survey atsessed
community stakeholder perception: in  partcipating
communites This survey collected demographie infos -
thon, perceptions of food security in the community, past
experience with FPCs or similar organizations and feed-
back on the Vaices for Food: Food Counell Guide, and ex-
pedence with the community coadh

Food councll implementation tracking form

A three-pant Food Conned Implenten tation Tracking Form
teacked changes occurdng in the FPC induding activities
and accomplishments. Additionally, FPCs will provide key

Talble 1 Description of Assesment Took
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documents developed during the intervention, incuding
meeting agendss, meeting minstes, press releases,
organizational charts, misson/vision statements and stra-
tegle plans to the reseanch team.

Training tracking fwm

A S-question Training Tracking Form tracked the num-
ber of trainings completed from the Vadces for Foud: Food
Pantry Toolkl, training toplcs, numbers of attendees, cur-
riculum wed, who was in attendance (eg. FPC members,
food pantry dients, paniry staff etc), and the wse of re-
sources from the Voices jor Food: Food Pantry Toollit.
Thesughout the intervention, poject staff documented the
nature of Extersion coaching asitance provided to the
Inbervention food pantries.

Food pantry organization level assessment tools

Food pantry director Survey

The 42-question Food Pantry Director Survey collected
key information about the food pantry director and the
food pantry incuding: demographic infomation, percep-
tions on community food security, and information
about the food pantry.

Food pantry stafffvoluntesr suney

A M-gquestion Food Pantry Staff Valusteer Sirvey ool-
lected key information about food pantry stafivolunteers
and the food pantry induding demographic information,
community perceptions on food securty, perceptions of
their abilitles to interact with cients, and ot on
about the food pantry.

Food pantry inventory log
e Foord Partry Iiventory Log was malntained ina Micro-
soft Aocess database per state for all pantries to doow ment

Fr= d Post Subjert
Community Lewd
Community Sakehalders Suvey X Pgjesct S
Faod Council implemantason Trackng Fomm X Cammuntty Champian
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the type and amowunts of fods in stock at esch food pantry
site. Food pantry inventory data was collected on a date
when the director indicated irmventory will be relathely high
(eg soon after food comes in from the food bank). The
loge will be asigned United States Department of Agricul -
tusre [USDA] food codes in Bood and Nutdent Datslsse for
Dretary Studies 500 that can be wed to determine healthfil -
ness of available fods [24].

Fowd pantry MyCholce observation bool

A 15-question Food Pantry MyCholce Observation Tool,
was completed by project staff, documented the extent to
which key components of the MyChoiee food pantry model
were physically in place at the pantry and pant of the food,
food display, and distibution process

Food pantry client-level assessment tools

Food pantry client sunvey

A Sd-question Food Pantry Client Survey cdlected infor-
msation from pantry clients inched ing: demographie infe-
meation, havshold information, and participation in od
asistant programs asch 2 Supplemental Nutdtion Assist-
ance Program [SNAP], househol d food security, where fbod
is purchased, experience at the fbod pantry, perception of
pantry food selection, and perception of fod-rdated oom-
munity activites The United States Howsehold Food Se-
cunty Servey Module [25, 26] is embedded into the Food
Pantry Client Survey and will sses fbod security in pantry
clients. [ndividuals will be dassified a5 verylow food secure,
low food secure, marginal food secure and high food
SeCume.

ASA 24-h dietary recall

Dietary intake data (24-h recallk) were collected using
the Automated Self-Ad ministered 24-h (ASA247) Dietary
Assesarnent Tool version 2004 and 2016, developed by
the Matonal Cancer Institute, Bethesds, MD» [7]. The
ASAY was completed three tmes within the same
week, on two week days and one weekend day. The firmst
ASAYS was scheduled to be completed in-person with
project staff on the day of the pantry visit The second
and third ASA2ZS mecalls were sel Foompleted or completed
with project staff by telephone intervew. The ARA24" al-
lovs for caleulation of the Healthy Esting [ndex score
which & a measure of diet quality [28].

Participant food box content log

Ome Pantry Food Box/Food Bag Log was maintained in
Microsat Access per state for all pantries, which detailed
all food items the pantry dients recetve during that pantry
visit. Participant Food Box Content Logs were collected
on the day of data collection in the pantry. The logs
will be assigned USDA food codes that can be used to
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determine healthfulness of the foods that clients chose
of were given at the pantry [24].

Statistieal analysis
The fisst hypothesis is that having Extension Educators/

fiedd staff engaged with communities as communlty coa-
ches will lead to the establishment or strengthening of
multi-stakeholder FPCs working on goak to improve
healthy food sccess within the community. This hypoth-
esls will be assesmed usng several took inclsd ing the Food
Council Implementation Tracking Form, Commnily
Stakeholders Survey, Tralning Tracking Form, Volces for
Food Coacking Journal, Voices for Food Annnal Budger
Plan and lustification and Budper Follow-up Forn.

The second hypothess is that in those commu nities that
have stronger FPCs that support food pantries in transi-
tioning to MyChoice, there will be greater improvement in
avallability of healthy fods for pantry wes keading to im-
provement in their food security and intake of healthy
foods. This hypothess will be assessed wsing several tools
inceding the Food Pantry Inventory Log, Barticipent Food
Box Contert Log, ASAMN® [27] and Food Partry MyCholkes
Observation Tool

Descriptive statistics will be used to describe the study
population at baseline. Analyees incisde examining changes
in panitry food access/avalabiity pantey client foed seourity
and dietary intakeas a result of intervention or comparison
group assignment. These outcomes will be compared long-
tudirally, T-tests and chi-square will be wed for initial
examiration of mean and proportion differences in charae-
tedstics and outcome varishles among treatment groups,
followed by miued-model regresdon anslyses, which wil
allow adjustment for covariates and the eamination of in-
de pendent vadables on ol omes

Stuwdy status

This study was conducted in rural high poverty comumu-
nities from 2014 to 2017, The gudy b curently ongoing
with the firmal data collection condeding in November
2017, and analysis of hypotheses and main outcomes
concluding in 2018,

Dis s sion

There were four notable strengths of this study. Fimst, the
use of 3 mult-state collaborative team and the systems
approach through the involvement of individuals with
varying expertise and areas of interest contributed to a
well-rounded, accurate protocol. Second, the use of a
community-based approach that allowed the project
tean b0 meet each community where they were at in tems
of readiness, and to recognize the individual strengths
and weaknesses of each individual community and pantry
strengthened this study. Each community was unigue in
where they were beginning and what they needed to
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progress. Allowing coaches to meet communities where
they were at emsured that selutons were community
based and relevant. Third, the wse of evidence-informed
and some evidence-based took when possible and
pre-testing the tools for feasibiity, allowed for a com-
prehensive set of assessments to measure the efective-
ness of the intervention as whole. Last, alignment with
policy, systems, and environmental focuses for
long-term applicalility and sustairability in communities.
The project team maintained 3 commitment to long-tem
sustainability and in turn promoted that through careful
selection of community coaches and Extension pres-
ence in each community.

This stedy Bced four maln challenges. First, community -
based work is Hme-consuming because of the effort needed
for development of community relationships and partner-
ships, which impacted dmelines for this peoject and posed
additional challenges of keeping community stakeholdes
engaged over the long term. Timelines were extended and
frequent communication with communities and partnes
wat completed. Additionally, due the time consming ro-
ture of this work, a longer tmeframe between baseline and
mdd-point data collection was observed to allow time for
treatment conditions to be implemented. Second, selecting
sites that fit the criteria across dx unlgue gates and were
similar enough for comparison was challenging but it was
crtical for study design and evahmation. Third, completion
of a longitsdinal stedy with a transient population was a
challenge as the project team attempted to retain food
pantry dients as study participants The project team
developed a protocol for maintaining updated contact
infyrmation for participants, which included sending a
flyer to all participants quartedy to request updated
contact information. Last, the complexity of mamagng
a large multi-level research study across dix states was a
challenge as we attemnpted to maintain fidelity to the
protocol in all states with many personnel To promote
fidelity to the prstocol, frequent, clear oommunication,
tminings, video recordings and management strategles
were used to provide consistency across the states in-
volved in this study. Funthemore, during each data col-
lection tme-point, Adelity checks were completed with
each state to assess fdelity to the protocol and mitigate
any deviation from the protocol

As aresult of this study, Best Practices for utilizing health
pro@siomls in conjunction with the Vodkes for Faod Faod
Connecil Guide and the Vidces for Food: Food Pantry Toolkdt
will be relexsed for wse by health professionals to 1) develop
or grengthen FPCe in rural, high poverty communities,
and 2) tmnstion local food panties to 3 MyChoke maodel
of distrbution in onder to enhance food securdty. Further-
meore, this study can be wsed as a framework for future pol-
icy, systems and environment wodk completed by health
profsiomals throughout the United States
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APPENDIX B: Voices for Food Baseline Characteristics Survey

Respondent ID:

Date:
Pantry Name:
Data Collector:
YOICES
FOOD Food Pantry User Pre-Questionnaire

INTRODUCTION

We are asking people in nural areas about the foods available in their communities. This survey i partof a
project sporsored by the ULS. Department of Agriculture. |t is beiing conducted by the (Departrent of J00{ or
20 Bxtension at X008 University]. We will use the answers that you provide to help reate and strengthen local
efforts to increase the amount and types of healthy foods available to low-income members of your
community. We want to leam about you, your interest and involwement in how low-income members of your
community obtain food. We also want to know your thoughits on how easy or hard it is to get healthy foods
{specifically fruits, vegetables, low-fat dairy, whole grains, and lean protein foods) in your community.

Thank you for your honest and thoughtful responses. The survey will take about 30 minutes to complete. You
do not have to take part in this research project. Fyou agree to take part you Gan stop at any time or choose o
not answer any question. Your personal information will not be linked with your answers and all of the

informiation you provide will be kept confidental. I you have any questions, please call Y00 3000 at oo at -

JO0-D000C

BACKGROUND ON YOLU

1 Whatis yourage? (Ploce and X in the box that best

describes your age)

[ 18to 24

O 25w34

[ 35t044

O 45tw054

O 55064

O 65to 74

O Ower 74

O Prefer not to answer

2. What is your sex?
O Male
O Female
[ Prefer not to answer

3. Are you of Hispanic, Lating, or Spanish origin? [ Yes,
O Mo
[ Prefer not to answer

4 What is your race? (Please check all the responses that
apply]
O American Indian or Alaska Native
O Asian

[ Bladk or African American

[ Mative Hawaiian or other Padfic lslander
O White

[ Other (please specii

[ Prefer not to answer

5. Whatis the highest prade or level of school you have
(Please check only one response)
[ Did not graduste high schoal
O High School graduate
[0 GED orequivalent
0 Business rade school
[ Some college, no degree

[ Assodate degree: Oooupational, technical or
vocational program

[ Bachelor's degree (Example: BA, AB, BS, BBA)
[0 Master's Degree (Bxample: M&, M5, MEd,
MBA, MPH)

O Professional School (B@mple: MO, DOS, DVM,
D)

O Doctoral Degree (Bample: PhD, EdD)

O Cther (Please specifiy)

[ Prefer not to answer

Next Page 2



6. Please tell me the kind of place where you now live? |s
it_{Chedk only one)
[ A house, condo, or mabile home
[ An apartment
[ Arcom
O A hotel/motel
[ A shelter or mission
[ Acar,van, orothervehice
[ An abandoned building
[ A public space, rilroad/bus station
[ Ampwihere outside (on the streets, ina park)
[0 Other (Please specify)
7. Inthelast 12 moniths, have you lived inany other
place besides where you now live'?
O Yes
O Mo

8 Dovyou have use of a place to make a meal?
O Yes
O No SKIP TOQUESTION 9

£a. Do you own or have use of any of the following.
(Please check all the responses that apply)

O Ahotplate

0O Atoaster

O Atoaster oven

O Astove

O Amicrowave

O A refrigerator

9. The next questions are about your cument job or
business. Which of the fiollowing were you doing last
wesk?

[0 Working ata job or business SKIPTO
QUESTION 10

[0 With a job or business but not at work SKIP TO
QUESTION 10

O Locking for work

SKIP TO QUESTION 10

[ MNotworking at a job or business

O Refused

SKIP TO QUESTION 10

[ Dorrt know SKIP TO QUESTION 10

Sa_What is the miain reason you did not work last
wesk?

[ Taking care of house or family

O Going to school

[ Retired

O Unable to work for heatth reasons

134

0 On layoff
[ Disabled
0 Other

[ Refused

[ Orther |Please sperify)
O Dor't know

10. Invthe last 12 months (52 weeks) have you been
employed for & months or 26 weeks out of the
year?

O Yes

O Mo

[ Don't know

11, Which form of transportation do you usually use to
get food for your housshold? [Chedk only one
baoe)

O | drive

[ | take pubilic transportation (teds, buses)

[ Someone else drives me

O 1 walk

[ | ride a bioyde

[0 Other form of transportation (Flease spedifi)

[ Don't know

About Your Household

The nest set of questions refer to your household—induding
you and all the: people whio lve with youL

17 Howmany people live inyour housshold this month?
By household, we mean people who live together and
share living experses. Include amy people who lved
with you more than half of the time in the: last month.
Please include in the count.

01
oz
Os
Os
Os
Os
a7z
Os
O9
O 10ormore

Next Page 2



13. Among the people in your household....,

13a. | am the only person in my housshold.
13a. How many are ages 65 and abowve?
13b. How mary are ages 19- 647
13c How manry are ages 13-187?
13d. How mary are ages 6127
13e. How mamy are ages 1-57
13f. How manmy are under 1 year of age? _
O | don't know the ages

Mow we would like to ask you about your total household
iINCoIme.

14. |am going to read you a list of categories. Which
@Etegory represents the total combined income of all
members of your household during the past 12 months?
This indudes noome from jobs, income from business,
pensions, S5odal Security or retirement payments,
disability payments, and any other money income
received. Wasit..

O zero

0O 55,000 0r less

O 55,001 - 510,000
O $10,001- 515,000
O %15,001 - 520,000
0 520,001 - 525,000
O %25,001 - 530,000
0 530,001 - 435,000
O 535,001 - 550,000
O more than 350,000
O Don't know

15 Have you been told by a doctor or other healith
professional that you or aryone i your household
has any of the following health conditions:

[ High blood pressure
O High cholesterol
O Diabetes

O Obesity

[ Food allergies

O Con'tknow

FOOD PROGRAM PARTIAPATION

The next few questions are about food benefits and meals
you or others in your housshold received from comimunity
Of EovVermiment prograims in the last 12 months.

16. Did you or amyone inyour housshold receive Food
Samps (also @lled SNAP) in the last 12 months?
O Yes
O no
O Don't know

17. Inthelast 12 months did you or anyone in your
household receive any meals delivered o your home:
from community programs, “Meals on Wheeks™, or
anyother programs?

O Yes
O No
[ Don't know

18. Inthe last 12 months, did you or anyone go to a soup
kitchen, or other place where they receive prepared
meals?

O Yes
O No
[ Dor't know

19 Did you or amyone in your household receive benefits
from WIC, that is, the Women, Infants, and Children
program, in the last 12 months? (WIC is short for the
Spedal Supplemental Nutrition Program for Women,
Infiants, ard Children. This program provides
nutritional screening and spedfic foods to pregrant
and postpartum women and their infanis, and
children up toage 5.)

O ves
O No
O Don'tknow

20. Invthe last 12 months, did any of the children inyour
household receive free or reduced price meals at their
school or child @re?

[ There are no children under 18 inmy household
O Yes

O No

[ Mo children attended school or child cre

[ Dor't know

21 Inthe last 12 months, did any child in your housetold
get a free or reduced price meal at any sumimer
program he or she attended?

[0 There are no children under 18 in my household
O Yes

O Mo

[ Mo children attended a summer program

[ Don't know

Household Food Security

For questions 22-24 below, please answer whether the
staterment was OFTEN TRUE, SOMETIMES TRUE, or NEVER
TRUE for your household in the last 12 months.

3
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22 "\We worried whether my/four food would run out
before |fwepotmoneyto by more”
[ Often true
O Sometimes true
O Mever true
[0 Dor’t kniow

23. “The food that |/we bought just didn't last, and [fwe
didn't heve money to get more.™
O Often true
[0 Sometimes true
O Mever true
[0 Don't know

24, “1fwe oouldn't afford to eat balanced meaks.” For this
question, a "balanced meat” indudes all the types of
food that you think should be in a healthy meal.”

[ Often true
[0 Sometimes true
O Mever true
O Dot know

5. “1fWe relied on only a few kinds of low-cost food to
feed myjfour child/dhildren because | was/we were
running out of money to buy food.” Was that OFTEN,
SOMETIMES, OR NEVER TRUE for youyyour housshold
inthe last 12 months?

[0 There are no children under 18 inmy household
SEIP TO QUESTION 28

[ Often true

[ Sometimes true

[0 Mever true

[0 Don't know

26. "/We gouldn't feed mviour child/the childreng
balanced meal, beuse |fwe couldn't afford that.™

Was that OFTEN, SOMETIMES, OR NEVER TRUE for
youyour household in the kast 12 months?

[ Often true

[ Sometimes true

O Mever true

[0 Don't know

27. "N/ Our child was/the children were not eating
enough because |fwejust  couldn't afford enough

food ™ Was that OFTEN, SOMETIMES, OR NEVER TRUE
for (you/your household) in the last 12 months?

[ Often true

[ Sometimes true

[0 Mever true

[0 Dor't kniow

28. Inthe last 12 months, did youfyou or other adults in
your household ever qutthe: size of vour mesls or skip
megls because there wasn't enowgh money for food?

O Yes
O Mo SKIPTO QUESTION 29
O Dortknow  SKIPTOQUESTION 29

28a. How often did this happen—almost every
mionth, some months but not every month, orin
onby 1 or 2 months?

[0 Almost every month

[0 Some months but not every maonith

[0 Oniy 1 or 2 moniths

O Dot know

29 Inthe last 12 months, did you ever eat less than you
feltt vou shiould because there wasn't enough money
for food?

O Yes
O Mo
[ Don't know

30. Inthe last 12 months, were you ever hungry but didn't

£t because there wasn't enough money for food?®
O Yes
O Mo
[ Don't know

31 Inthe last 12 months, did you lose weight because
there wasn't enough money for food?
O Yes
O Mo
[ Don't know

32 Inthe last 12 months, did you or other adults in your
household ever not eat for a whole day because there
wasn't enough money for food?

O Yes
O No SKIPTOQUESTION 33
O Dortknow  SKIPTO QUESTION 33

32a. How often did this happen—almost every
mionth, some months but not every month, orin
only 1 or 2 months?

[0 Almost every month

Next Page 2
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[ Some months but not every manith
[0 Oy 1 or 2 moniths
[ Don't know

33. Inthe last 12 months, since (cument month) of last
year, did you ever cut the size of jyour child's/any of
the dhildren’s) meals because there wasn't enough
maney for food?

[0 There are no children under 18 in my household

SKIP TO QUESTION 37
O Yes

O Mo

[0 Don't know

34. Inthe last 12 months, did [your child/any of your
children] everskipmeals  because there wasn't

enough money for food?
O Yes
O Mo SKIP TOQUESTION 35
[ Dor'tknow  SEIP TO/QIUESTION 35

34a. How often did this happen—almost every
month, some months but not every month, or in
only 1 or 2 months?

[0 Almost every month

[0 Some months but not every manith

O Oniy 1 or 2 months

[ Don't know

35. Inthe last 12 months, was (your childwere any of the

children]) ever hungry but you just couldn’t afford
more food?

O Yes

O No

[ Dor't know

36. Inthe last 12 months, did (your child/any of the

chikdren) ever oot egt for 3 whole dav because there

wiasn't enough money for food?
O Yes

O Mo
[ Don't know

WHERE YOUR HOUSEHOLD GETS FOOD

37 Other than from food pantries, where dioss your
household usually get food and beverages that you
eat at home? |5 it from.... Would you say.. (Check alf
that apply)

O A supermarket (such as Food Lion, Wakhart,
Samf's Club, HyWee, etc)

[ A Convenience store [such as a gas station with
food store attached)

[0 AFarmers’ Market or Roadside stand

[0 A Community garden

[ Your own garden or farm

[ A program that delivers free or low cost meals
1o your home (sometimes called Mealks on'Wheels)
[ Friends, neighbors, or family

[0 A Place of worship

[ Orther |Please sperify)
O Dor't know

38. How many different food pantries have you gone to

for food inthe last 12 months?

O1

23

Oas

0 &7

Og&a

O 10 or more

[0 Don't know

39. Thimking of all the food pantries, induding this one,

you visited in the past month, how mudh of your
household food would you say was provided through
these programs?

[ A few days worth of food

[ One to two weeks worth of food

[ Miore than half of our food for the manth

O Almost all of our food fior the month

[ Don't know

YOUR EXPERIEMCE AT THIS FOOD PAMTRY

The next set of guestions is about your experience at this
food pantry.

40. Notinduding today, during the past 12 months, how

many times have you come o this pantry o get
food?

Oo

O1

023

Oas

Oe&7
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089
[ 10or more

For the next two questions, please rate how satisfied you
are with different aspects of this food pantry.

41 How satished are you with the amount of food that
yiou and others in your household receive at this food
pantry. Areyou.

[ Very satisfied

[ Somewhat satisfied
[0 Somewhat dissatishied
[ Very dissatisfied

[ Dor't know

42 How satisfied are you with the variety of food that you
and others in your household receive at this food
pantry? Areyou_

O Very satisfied

[ Somewhat satisfied
[ Somewhat dissatisfied
0O Very dissatisfied

[ Dor't know

43, Which types of foods do you want but do not ususlly
get from this food pantry?

[ Fresh fruits and vegetables
[ Lowfat protein food items such a5 lean meats
[ Skim or low-at dairy products, such as milk,
yogurt or dheese
O Whale grain foods
[ | get all the types of foods | want at this food

pariry
[ Don't know

44 When you come to this food pantry, how often are
you treated with respect by the people who distribute
food?

[ Very often
[0 Sometimes
O Mever

[ Don't know

45 When you come to this food pantry, how comifortable
do you feel alking with pantry workers about your
food and other needs?

O Very comfortable

[ Somewhat comfortable
[0 Mot comfortable
[0 Don't know

46. Which of the following reasons are the main reasons
you go tofood pantries. (Check all resporses that you
think are the main reasons yol go to food pontries)

[ | go to food pantries when food s nunning low.
[ | go to food pantries 5o | @n Use my money to
pay for bills and other necessities.

[ | go to food pantries to provide my howsehold
with extra foods.

[ | go to food pantries to provide my household
with more healthy foods.

[ | go to food pantries for another reason
(Please specify other reasor)

[0 Don't know

47_ Please rate your agreement with the statement below
about the My Choice food pantry model. In this
model, food pantries allow people to walk through the
aisles and choose items from different fiood ctegones
such as vegetables, fruits, dairy, grains and protein.
Using a MyChoice model in a food pantry can help
people eat a healthier diet.

48, How satisfied are you with the amount of choice you
have in the foods youw an take home from this food
pantry? Areyou..

[ Very satisfied

[ Somewhat satishied
[0 Somewhat dissatishied
O Very dissatisfied

[ Dor't know
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Please explain your answer.

49 Inthe last 12 months, have you been to any food or
nutrition-related dasses, workshops or food
demonstrations  atthis  pantry?

O Yes
Howw mary did you attend? #
O Mo SKIP TOQUESTION 50

O Dor't Know  SKIP TOQUESTION 50
50, Which of the following topics were covered by those
dasses, workshops, or food demonstrations? (Check
ail resporses that apply)
[0 Mutriticn
[ Food safety
[ How to stretch imited food dollars and eat
healthfully
[ Dor't know
51 Inthelast 12 monihs, did you see amy written
information about nutrition at this food parntry, for
example handouts, brodhures, redipes, or posters?
O Yes
O Mo
[ Don't know

Next Page 2
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52 Inthelast 12 months, did pantry staff or volunteers
ever talk to you about nutrition or heatthy foods?
O Yes
O Mo
[ Don't know

Food-Related Community Activities

53. Isthere a¥oices for Food Coundl active inyour area?
O Yes
O Mo SKIP TO/QUESTION 53
O Dor't Know  SKIP TO/QUESTION 53

52a During the last 12 months, have you gone to
any meetings of the local Vioices for Food Coundl?
O Yes SKIPTO QUESTION 53

O No

52b. What prevented you from going to mestings
of the lol Voices fior Food Coundl?

ANAL QUESTIONS |

54 If there is anything else you would like to tell us about
o this food pantry helps you, please indude here.

55. IFthere is anything else you would like to tell us about
what should be improved at this food pantry, please
indude here.

Thank you for taking time to complete this survey. Your thoughts and comments are appredated.
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APPENDIX C: Automated Self-Administered 24-Hour Dietary Recall

https://epi.grants.cancer.gov/asa24/

You will be asked to report all the foods and
drinks you had from:

O yesterday through © yesterday
Thursday, May 25th - 12:00am Thursday, May 25th - 11:59pm

© It is important that you report everything you had to eat or drink during this time. m

ASA?24 SrowTes A A

Report Meals and Find Food
apdonns raaom e

My Foods & Drinks Add details to your French toast
© Brunch Tuesday, May 30th - 11:00am

Find Food

and Drinks Review;

starting Tuesday, May 30th - 12:000m

il il French toast: What size was it?
ozo
1 Tuesday 11:000m
i French toast N Toos
|
I Orange juice
Coffee Moo
Almond milk \
I Strawberries N\ Toots

SNACK [+ | ~ ]

N
3 8

Tuesdoy 2:44pm
Hummus L AMOUNT: Regular
Pita chips
Fruit salad

ending Tuesday, May 30th - 11:59pm

— 7~


https://epi.grants.cancer.gov/asa24/
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APPENDIX D: Tooze, JA., Grunwald, GK., Jones, RH. Analysis of Repeated
Measures Data with Clumping at Zero (2002)

Statlstical Methads in Med oo | Research 2002; 11: 341-355

Analysis of repeated measures data with clumping at
zZero

Janet A Tooze Matlonal Cancer Institute, Bethesda, Maryland, USA, Gary K Grunwald
Department of Preventive Medicine and Blometries, Unkrersity of Colorado Health Sclences
Center, Denver, Colorado, USA and Richard H Jones Department of Prevent ve Medicine
and Blometrics, Unive sity of Colorado Health Sclences Center, Denver, Colorado, USA

itudinal or repeated measures data with clumping at zero occur in many applications in biometrics,
g-undlfdl.nﬁ health pohcy research, :Fi.d:miuh:ﬁ}', nnr.nr.:u?u, and rnc-'henro]ng'. TLE:]:F;:LI exhabit correlation
because they are measured on the same subgect over ime or because subgects may be considered repeated
measures within a la umit such as a family. Th:j present special challenges becanse of the extreme non-
normality of the dissnbutions involved . A model for repeated measures data with clumping at zero, 1.|sin§_=.
muxed-effects med-distnbution model with comrelated random effects, 1= ented. The mode] contamns
companents to model Il::Pmbllﬂit}r of 2 nonzero value and the mean urn::num vahses, allowing for
repeated mezsurements using random effects and allowing for correlanon between the two ¢ ots.
ethods for describing the effect of ictor vanables on the probability of nonzero values, on E mean
of nonzero valoes, and on the overall mean amount are grven. 1{:5 imr_ﬁrmﬁnn also apphes to the muxed-
dstribution mode] for cross-sectiomal data.mprnpnaed methods are dlestrated with analy e of effects of
several covariates on medical expenditures in 19%6 for subjects clustered within hoaseholds using data
from the Medical Fxpenditure Panel Survey.

1 Introduction

Data with clumping at zero commonly occur in biometrics. Typically the outcome
variabhle measures an amounnt that must non-negative angd may In 50Mme cases be zero.
The positive values are generally skewed, often extremely so. Fxamples include
concentrations of compounds, amounts of health or insurance nditures, or
amounts of rainfall or pollutants. Distnbutions of data of this type follow 2 common
form: there is a spike or discrete prﬂl:ral:ili mass at zero, follow b}' a |:r|.1mp OF ramp
describing positive values. Since the variable of interest describes an amount there is
often interest in estimating the mean amount, inchiding zeros, perhaps in order to
estimate total amounts. For example, in estimating mean per person medical expendi-
tures, it must be taken into account that some subjects wﬂliave no expenditures during
the perind of interest. From these means, Erou totals could be estimated.

Warious approaches to the problem of data chumped at zero have been proposed, but
most of them have drawbacks.! If the data are treated as if they come from a normal
distnbution, the clumping at zero is ignored as well as the tendency of the positive data

Address for correspondence: | Ausun Tooze, Cancer Prevention Fellow, Matiomal Cancer Institute,
Executive Paza Morth, Saite 3131, 6130 Executive Bivd, MSC7354, Bethesda, MD 20892-7354, USA.
E-mail: toozej@mail nih.gov

i) Arnald 2002 10,1191 /0962280202 sm2 9 ra
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to be skewed. ¥ a nonparametric approach utilizing the distribution of the ranks is
empluyed., a large number of ties will exist corr g to the zero observations, and

the distribution will not be symmetric. In addition, it is not possible to obtain
predictions of the response varable or to estimate totals using a nonparametric
approach. Another approach to analyzing data of this type is to j:mde the data into
two parts— those data with a value equal to zero and those greater than zero. If only the
data greater than zero are used in the analysis, important information about subjects
with zero response is lost, and estimates of totals mﬁnut include zero values. When one
is relying on estimates from such analyses to make policy decisions, inaccurate
conclusions may be made, which may lead to polices Lﬁat are inadequate or
inappropriate for the population of interest. In additon, this method does not account
for the relationship that may exist between the probability of 2 nonzero response and
the level of the nonzero response.

The majority of the literature in the area of data that are clumped at zero addresses
the cross-sectional case where the unit of observation is measured once.™ Clumpi E at
zero may also occur with repeated measures or longitudinal data. In addition to s
the pmglems of cross-sectional data with clumping at zero, the correlation amu:mg
measurements on the same unit of observation must be accounted for.

We pn::pn::se a mixed-distribution model bas-ed on the work of Lachenbruch'” for
cross-sectional data and Grunwald and Jones® for time series data. The model is ako
similar to the ‘two-part model’ used for cross-sectional data in econometrics.
these approaches combine models for the probability of occurrence of 2 nonzero value
(a p:uEP it or logit model) and for the probability distribution of the nonzero values (a
h:ﬂ\rnrmal or exponential family distribution). The term ‘mixed-distribution model’

s to a mixture-of-distributions model that takes the general form

Pr(¥ = 0). fy=0
f(:f}=[[1—Pr{?=ﬂ}]Hr} if y=0 (1}
o fy=0

where b(y) is a probability density defined when '* We draw on methods for
eling non-normal responses with random E['fl:ns to incorporate random unit
{sub]ecr:l effects into the two parts of the model to account for fcunelatiun due to
multiple observations made on the same subject or unit. We akso allow the andom unit
effects for the probability of a nonzero value and for the distribution of nonzero values
to be correlated with each other. This allows units with higher rates of occurrence to
also have higher (or lower) mean nonzero responses. Comelation between the random
effects in the two model components is similar to the cross-sectional correlation
between the :andum normal errors in the two model components of the Heckman,
or Type II Tobit model.®
Section 2 outlines the proposed mixed-distnibution model for longitudinal data with
correlated random effects, shows how the methods of generalized linear mixed models
(GLMM) angd nonlinear m.uted models may be used mgﬁ the model, and addresses the
interpretation of the model parameters in terms of the total amount, including zeros. In

particular, a covariate may affect the mean amount by affecting both the probability of
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occurrence of a nonzero value and also the mean of the nonzero values, and we give an
approach to quantifying and separating these two effects. In Section 3, results from
simulation studies are presented. Section 4 illustrates application of the mixed-distribu-
tion model for repeated measures data using data from the Medical Expenditure Panel
Survey, and Section 5 provides a summary and discusses areas for ['u.nier research.

2 Mixed-distribution model with correlated random efects

In this section a mixed-distribution model for repeated measures data with clumping at
zero and correlated random effects is i.'l'.ll:l!'ﬂdlll:ﬁ This model will be referred to as the
correlated mixed-distobution model. An extension of the mixed-distribution model was
chmen to model Iepeated measures data because it provides a general statistical

proach using existing methodologies {ﬁ::‘e:alized linear and nonlinear
mr:ed-eﬁens models). The mudel gives information about the separate occurrence and
nonzero amount components of the model as well as the overall mean. The correlated
mixed-distribution model relates the two components of the model by assuming a
bivarate normal distibution for the random ts.

2.1 Model

For a random varable ¥ which represents the amount of a gquantity with observed
value g for a unit of observation 7 at time j, let Ry represent lie occwrrence variable
where

0. #¥;=0
R"=|1. if ¥=0

R has conditional probabilites

ps@). frg=0
Pr(R; —’m}'—lp{e ifr =1
where 8, = [f,. ;] 5 2 vector of fixed ocourrence effects By, and random unit
OCCUITEnCe t sy We assume a logistic model for occurrence so that

logit(p;(8,)) = Xy 58, + my; (2)

1wl'lere x,gm a vector of covarates for occurrence.

|[ | Ry = lg to be the intensity variable with p.d.f. ﬂsﬂﬂ;} for 5= 0
and mean ﬁl:.’i'i. I':il':) = Hs, (8;) where 8; = [B,. ny| is a vector of fxed intensity effects B,
and random unit 1.m:en5|l'_'|.r effect u;;. We assume a lognormal model for intensity so that

I':"E':sgi | 8y) NEI';@-E + 84y ) (3)
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where Xyj; is a vector of covariates for intensity. We allow the random effects for
occurrence and intensity to be correlated by assuming that

FR ()} @

Under this assumption the subject-specific mean intensity is
Et%lﬂ'}:up(]{'--ﬁ+x-+£ (5)
2 b 5t

and the marginal mean intensity is
51 o
Bl5; 182) = exp (XesBe + 24 ) ©)

Mote in particular that the values and mterpretauu.ns of the fixed effects parameters
B, are identical in {5] and (6) except for the mtercepl:.
The p.df. of ¥ is

flog | 8)=Pr{R; =0 8,)3,(y;) + PriR; = 1| 8, )f(5; | 8;)
= [1 — pyl8 )8, (yg) + p5(8 )f (5 | 8;)

where 8= [8,. &,] and 3,(y) s a Dirac delta function” such that

IIm ﬁf:r}fer—l

ua]—ﬂw en y; # 0
The conditional expectation of ¥j is:
E(Y; | 8) = pyi(6h Jus, (8;). (7)

angd the conditonal variance is:'®

var(¥; | 8) = py(8, Jvar(Sy | 8)+ (py (81 — (p(8, s, (6:.
‘The contribution to the likelihood for the jth subject (i= 1, ..., m) is
LB, . By.01.62.60. 0 ¥ .. Yim)
_ [[ T 170 | B B s maf s s | . . . el

.H II'_!
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The likelihood is then

L. By o050, p)= ]_[L. [ ]_I[Hh | By Bo. g sl loes myil oy o5, plde, geliey;

-1 -:e,'-:

~TT[_ [, T 2ol lps8

By pe]
Kf{-‘j- | .ﬂz-"z:}ﬂﬂli-"ﬂ | &y 02 0, pldsyiads; (#)

In the correlated mixed-distribution model, it is not assumed that the random effects
are independent and, as a result, the components of (8) for occurrence and intensity
contain a common parameter, p. Therefore, the two components of the Illl'.l!h]'.lﬂﬂ-d
cannot be maxhni:ejlsepamte] as in Lachenbruch? or Grunwald and Jones.* In model
(8) it is also possible for B, a ﬁé to share common parameters. However, because
and B, are on different scales, doing so may lead to parameter estimates that are
difficult to interpret.

With the assumptions that #,; and #;; are independent, Le. that p =0, the likelihood
may be factored mto two parts that correspond to the occurrence process and the
intensity process:

m Ry
Lfﬁlﬁ L LR 'l'-'e}' = ]_[ [ ]_[[1 _Fji{ﬂ! ]'I] _r"leiml }]ﬁ“ﬂﬁ |'U|H“n'

o B TS

" ]_[II nﬂ:‘q | E::]ﬂ-"z: | &2, o Jdniz;

Byl e

The first component is the likelihood for the occurrence process, Lg(B,.4,), and the
second component is the likelihood for the intensity process, Lg(B,. 7;. 5.). With the
turther assumption that 8, has no parameters in common with 8;, LiB,. B,.6,.5;. 6, ) is
maximized wﬁen each component is maximized separately. When p = 0, the model is
referred to as the uncorrelated mixed-distribution model

2.2 Model ftting

I¥ sy; and weo; are assumed to be independent, then maximum likelihood methods may
be used to maximize both components of the likelihood separately. Wolfinger and
O'Connell’s Psmdn-]:l‘.ehhmd appmach ' Breslow and Clayton’s penalized quasi-
likelihood approach,'® or optimization of the likelihood approximated by adaptive
Gaussian quadrature,'” may be used to maximire Lxﬁ ay) and LglB,. ;. 6,.) sepa-
rately. The overall likebhood Li{f,.B:.4y.06;.4.) is product of Lg(B,.s,) and
L; d;_ -r.r,i, and the maximum of L{B,. B &,.0; 6.) occurs when Lglf. &) and

&) are maximized separately. If the models contain no random etfects,

allows ed-distribution model to be estimated using standard iuftware of
generalized ].mear models'®. When correlated random effects are present these special
cases are useful for obtaining inmial estimates when optimizing IE.& correlated model
likelihood (8).

146



346 JA Tooze et al

The full likelihood (8) for the comelated mixed-distribution model can be maximized
quasi- N-E'wmn timization of a likelihood approximated by adaptive Gaussian
qua;?raru.re * This met nd is implemented in the SAS PROC NLM IXED procedure (SAS
Institute, Cary, NC, Version £). This procedure allows the user to specify a general
].i]r.elihmd, in particular one of the grm {8), and abo allows great flexibility for
spec]flcannn uiPﬂje distribution of §;. We assume a logistic-lognormal-normal model,
where ‘lo * refers to the modeling “of the occurrence part of the model (2), ‘lognormal’
to the modelin thhemtensrr_',' art-ufﬂle model (3), and ‘normal’ to the assumption that
the nndnm e are assumejll:u have a bivariate normal distribution (4).

To fit this model we developed a SAS macro (MIXCORR, available from the
authors) that calls PROC GENMOD and PROC NLMIXED. The user must specify the
dataset, the outcome variable, covariates for the binomial component of the model and
for the lognormal component of the model, and the variable 1:|I1:I identifies the random
unit. The macro estimates a binomial model for the occurrence and 2 lbognormal model
for the intensity (both without random effects) using PROC GENMOD. These
parameter estimates are used as starting values in estimating the separate occurrence
and intensity models with uncorrelated random effects using SAS PROC NLM IXED.
Finally, the parameter estimates from the two uncorrelated random effects models are

useqd as starang values for the mixed-distribution model with correlated random effects
in a final PROC NLMIXED run. The starting value for the covariance of the random
effects is calculated using the estimates of ¢} and &% and p=0.5.

2.3 Modelchecking
The model assumes normality and constant variance of random effects, y,; and p,;

and the residuals of the intensity distribution. Standard regression diagnostics may ﬁe
used to assess the guud.n.ess of fit of the model Quantile—quantile plots can be
constructed for & ; and &, and for the residuals for intensty va:iaile, iven by
Infsz) — (X558, + ""1:}' If T_hhe normality assumption is not violated, the data will fall in a
sl:ral.ght line. A plot of the residuals for the intensity distribution versus fitted values will
indicate if the assumption of constant variance is violated. A nonrandom pattern
indicates departure from this assamption.

2.4 Interpretation of Fixed-Effecis Parameters

The rate effects of the fixed-effect occurrence and intensity parameters, f, and
B, have the same interpretations for occurrence and intensity as :{ would have if the
two components of the model were fit separately (e.g., logistic an ]cr%:urmal Tes-
sion). If a variable is used in both the occurrence and intensity m OWaver,
may be interest in quantifying the overall effect of the wriab]i on the total amount I"'
This can be carmried out as ﬁ:lﬁuws

Assime that £ is 2 covariate in both the occurrence and 1 intensity models (2} and (3],
and that X; and Xz are vectors of the other occurrence and intensity covarates,
respectively. For simplicity we suppress the subscripts i and j. Then from (2) and (3},

_ exp(Xify + oz +ay)
PR 1|ﬂ1}_1+e=plﬂi.ﬂ| + o,z + 84y ) 2
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and

E(S | 8,) = exp (x;m Fayzn +‘;—2) | (10)

Then the ratio of mean amount of ¥ when £=2z + 1 to that when £=2z is

EY|Z=z+1.8 [PdR=1|Z2=2z+4+18,)|[ES|Z=2+1.8,)
—a'?rmr=[m=1|z=z.n,} ][ TISTZ=76,) ]

From (10) the second term in (11} is exp(z, ). In general the first term in (11} depends on

X} B, + w; as well as on x and z However, some insight can be gained by substituting
{9} into (11) and noting that the function

(omhn) ) /() i

(11)

and
explk + =) explk) e as b oo
(Ern)/ ()~ ) sk
Thus in (11},
EY|Z=z+1.8) expla;) when X, B, + u, is large and positive

E.El"l 7 — =z @) = P(::!]'Elp{al} when KB 4w s hrge and negative

When X|B, +», is large and positive, Pr(R=1)=1 so there are few zeros,
E(Y)=2 E{%), and the effect of Z on ¥ 1= mamljr via the mean of the nonzero vahes.
When X\ B, +u, is large and negative, the ratio of means in (11) is 2 combination
of ocourrence and intensity effects. The term PriR =1 |I—:+] g, ]'er{R— 1]
Z=128,) 5 the rsk ratio for occurrence per one unit change in When Pr
(R= |:Ia=:| 0, as when X8, +», is large and negative, this term c]use to the odds
ratio for occurrence per one unit change in Z, wEail:h is explz; ) as in the usual logistic
regression interpretation. Special cases of all of these results hold if Z enters into only
the occurrence model (z; = 0) or only into the intensity model (z, = 0).

In practice, neither of the imiting cases of (11) may app]_',' In order to determine the
range of the effect of 2 common covariate Z on ¥, the ratio of the means in (11 ) can be
computed for the minimum, maximum, and medmn values of Z, and for the minimum
and maximum values of the other covariates. The limit e:p{zl}ezp (m;) in (11) provides
an upper (lower) imit for the combined effect of Z on ¥ when g, is positive (negative).
Note that these results also hold when no random effects are present and thus provide
an interpretation of the combined effect of a vanable in a mixed-distribution regression

moxdel.
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2.5 Intarp:mtatinn of random effects

The random effects in the correlated mixed-diseribution model, gy; and g;, account
for unobserved heter among units. In the occurrence part of the model, the
random intercept on the 1|n {e.g., F it) scale, f,.; = fi,n + my; allows some units to
have a 4:-|:|n.r|515tem]3|r low or high pn::l:na Elihr_'r of a nonzero response. The variance of the
random eEen, , indicates the variability of the prubal: ity of a nonzero response
among units with similar covariate patterns. The random intercept, fl,o; = by + %4 In
the intensity part of the model, allows some units to have consistently Tuw D.I!'z.ﬁ.'l. h mean
of nonzero values. If o3 is large it indicates that there is a great deal of het-emg-ene:ty of
mean Nonzero responses among units with similar covariate patterns.

J's]]uwmg correlation of the random effects uy; and #;; allows units with consistently

h occurrence probability to have c-urlslsl:entl}r ]11511 {low) mean of nonzero values
wEen the correlation between w,; and wy;, p, is positive (negative).

3 Simulation resulis

A simulation study was performed to smdy the ;'r:ﬂnnna nce of the parameter estimates
from Section 2.2. Using a method adapted from Zeger and Karim,' data were
simulated from the logisucJognormal-normal mixed-distnbution model with

ir’iml] = fho + Pty + fraxi + fraxd; + w0
log(8; | wy) ~ N(fy + Pty + Pryx; + wyy. 7).

ang correlated random effects myi and nzi as in (4).

One hundred datasets with m= 100 units (clusters or subjects) of size ni=7 were
generated using each of the two sets of parameter values shown in Table 1. The number
of quadrature points specified in NLMIXED was held to the maximum mumber

Table 1 Simulation results for the oormelsted miked-distribution model
using m =100 simulated datasets from the model given in Seotion 2 with
sach of the tao sets of true parameter values

True valus Mean of 100 True value Mean of 100
estimatzs eslimales
B 250 2561 By 260 258
By 0.0 .10 By 010 0.0%
Bz —1.00 —1.04 Bz — 1.00 -1.12
2 0L0s 0.05 g]’ .06 008
T 1.00 0.e7 i 10.00 908
Ban 4.00 4.00 Ban &.00 308
B 060 0.50 B 050 050
[z 1.60 1.48 oz 1.50 139
= 1.44 1.41 e 14.40 1432
= 1.00 1.00 - 1.00 1.01
Fr] 0B 058 sy 6.00 6.15
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determined adaptively, seven. The estimates from NLMIXED appear to be unbiased
(Table 1.

4 Application

The Medical Expenditure Panel Survey (MEPS) is a longitudinal survey conducted by
the ‘Eem:y for Healthcare Research and Quality {(AHR()) and the National Center for

Statistics (NCHS). MEPS data may be used to obtain estimates of health care
use, medical expenditures, and insurance coverage in the United States. In the House-
huld Component of the MEPS, data were collected on health care use and expenditures,
demugrapﬂ.u: characteristics, medical conditions, health status, and insurance coverage
on 22 601 persons mn 10 596 households. H.Hmugh the expenditure and use data are
collected longitudinally, they are aggregated by year; only data for 1996 were analyzed.
However, due to the mullip{e subjects within iuuaehu]ds, these data exhibit clustering,
and the techniques described in this paper are applicable with household as the unit of
repeated measurement. Although the MEPS is a representative sample and Wted
and u.nwmgll;ted i:requencle-s are provided in order to pruﬂ.de data anafyﬂs the ability to
make population-level estimates, the analysis presented in this paper was not weighted.

For this analysis, the impact "of 2 Eealth rating, the presence of a medu:al
condition, census region {P-E:rtheast EMldwest South, West) the presence of p
hm:tannns and insurance status on total medlm] e:l:rendlmres in 1996 were mujﬂc
The health rating was assessed on a scale of 1 to 5 with 1 corresponding to ‘Excellent’
and 5 cnrrespnnﬁ to “Poor’. Whether or not 2 subject had a medical condition was
based on huusehu]ﬁ-repnrted medical conditions collected in 1996. A subject was
considered to have a limitation if they were found to have any type uf imitation with
activities of daily living (ADLs: mcludmg bathing, dressing, aﬂ around the
]'.IDLEE':I, instrumental activities of daily ]J.T'I.I.'lE (IADLs: inchiding using I:Ee I:elephnne
paying bills, taking medications, preparing light meals, doing laundry, and going
mﬂ' ph}rszca? limitations {such as wa]]ung, ].'IJ!I'!IIJ]J'.IE stairs, grasping objects,

g overhead, lifting, bending or stooping, and standing for ]ung penods of time),
any limitation that impeded their work, housework, or school activities, or vision or
hearing limitations. The presence or absence of any imsurance (including coverage under
CHAMPUS/CHAMPVA, Medicare, Medicaid or other public hospital/physician or
private hospital/ physician insurance) was reported for each month in 1996. The
portion 9?512 year that the respondent was msured was used as 2 covariate in the
analysis. There were from one to fourteen persons in a family; the median number of
farru% members was three. Owing to missing data on the limitation, health rating

1'11.1 le, insurance status, region, age, or sex, 746 respondents were r_luded from the
analysis.

BnFE'L models with and without correlated mndom effects were fit usin
MIXCORR macro and a backwards selection procedure. In all cases the muder:th
correlated random effects was found to be better than the model with uncorrelated
random effects (based on a likelihood ratio test and AIC). A model with all covariates
was the best of the models considered. Parameter estimates from the models with
uncorrelated and correlated random effects are given in Table 2.
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Tebls2 Parameter estimates and modsl comparisons for final modsl fit to MEPS data

Parameter Unicorrelated Cornelated
Estirmate {ZE.] Pt Estimate |5.E} [ |
Ooowrmence {Logistio}
Interoapt — 28292001120} < — 2.813100.1 1290 - OO0
Medical conditicn (M= 0= 1) 303400724 - QLODOA 2.979200.0717) < 0000
Lirmitaticns (M= 0% = 1} 657 400 0Bt} < QUODHA 0548800 085T) < OO0
Portion of year insured [0-1) 1. TAE200 820} - QUM 1.7 262000679 S i
Age (y=ars) LO0E 1 0L0014 00003 0. 00000 0o 0.0043
Health rating {1-5} DATE200 2 e} < QUODHA 0. 2121000258 < OO0
Sex (M=0F=1} DB Z200 050D} - QUM 0.EI1800. 0610 S i
Region 1 {Mortheast) DETT AN e} < QLD 0.512400. 0854 < 000D
Region 2 {Midwesth DEEAT 0 0ET) - QUODHA 058500 DaeDm - OO0
Region 3 |South] 0135200724 OLOE0E 0. 12260007 26 00088
= 1 16E200.1 140 < QUODHA 11862001 145 < OO0
Intensity (Lognormalf
Interospt 3 045000 6819} < QLD 2 BREIN0 D841 < 0000
Medical conditicn (M= 0Y= 1) 10486000473 < QLD 11503000453 < 000D
Lirmitaticns (M= 0% = 1} 58100 02 o) - QUODHA 057 4300 0200 - OO0
Portion of year insured (0-1) AT 02000347} < QLODOA 0904710 030 < 0000
BAge lymars 012000 D05} - QUODHA 0,01 27 10 0005 - OO0
Health rating {1-5} 2800000111} - QUKD 02807000113 < 00
Sex (M=0/F=1} 2235000208} < QUODHA 0. FIGE00. 0208 < OO0
Region 1 {Northeast) 1198|0025 u00e 0122700 0358 0.0
Region 2 |{Midwest) G1214{0003247 0000 0.132300. 0243 < 0000
Region 3 {South] 012600213 ouBETE 0.014500.0313 06435
o 1898000 0220} - QUM 1. EQEDI0 0220 S i
:l_‘! D23EA00.0120) < QLD 0. 286800 0188 < 0000
o — — 0.352300.0:347) - OO0
[p=0E514)
Mame Value Value Differemos in — 2 bog
likelibicsd
A MINT .6 2830020
—-2n 203081.6 20205410 107 55
(= 00001

Checks of the goodness of fit of the model, as descibed in Section 2.3, were
performed. The quantile—quantile plots for the andom effects showed no indication
of departure from a straight line. Plots of residuals versus fitted values for the lognormal
intensity model did not show any indications of heteroscedasticity of variance.

The arate angd combined effects of the varables included in the model are
presented in Table 3. In this table each column is referenced by a lower case letter.
Recall that from {11) the ratio of the overall mean for 2 one unit change in 2 common
covariate Z may be represented as follows:

[E—{;’L-'FEE—;%}} — explas)expln) ]

] t
) Ll (#) @)

]

= I

(12)
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The variable listed in the first column of Table 3 is z in the equation. Because the
values of the other variables in the model impact the ratio of probabilities (g), various
scenarios for values of the other variables are given in columns If.g}—lfﬂ. In general, the
‘low’ condition, in which the other covariates in the model are at their lowest value, is
given on the first row for the vanable, and the *high’ condition, in which the other
covariates in the model are at their highest value, is given on the following row.

Presence of a medical condition was associated with increased mean medical
expenditure in 1996. The increase ranged from 3.6 times (for subjects with otherwise
‘high sk’ covariate patterns) to 25.1 times (for subjects with otherwise “low risk’
covariate patterns). Differences in this effect were due to differences in the effect of a
medical condition on the probability of some medical expenditure. The mean medical
expenditure for respondents with a physical limitation was from 1.8 to almost 3 times
the mean of respondents without physical limitations. Having insurance for the entire
year was associated with increased mean medical expenditures from 2.5 to 10.2 times
that of persons who did not have insurance for the entire year, with the larger increase
for patients with an otherwise low risk covariate pattemn. A one unit increase in the
hﬂll:lj rating scale, which acmally corresponded to a decline in health, increased the
mean amount of health expenditures by 1.3 to 1.6 times. The difference between a male
subject and a similar female increased the mean amount of expendimre from 1.3 o 2.2
times. Lastly, living in the Midwest increased the mean amount of expenditure from 1.2
to 1.9 times that EE those living in the West. In none of these cases was there a uniform
dominance of the occurrence effect over the intensity effect (or vice versa) on total
expenditure.

%he significant random effects variance for the occurrence shows that after account-
ing for covariate differences among subjects, some families have a greater probability of
seeking medical care than others. Similarly, the 1'|.i¥]1]jr signiﬁm' random eHfect
variance for intensity indicates that after accounting tor covanate differences, some
families have consistently higher (or lower) expenditures when they do seek medical
care than the norm. The positive correlation between the occurrence and intensity
random effects indicates that after accounting for covanate differences, families with a
greater tendency to seek medical care te also to report a higher mean amount of
positve expendimres.

> Discussion

We have proposed a model for longitudinal or repeated measures data with clumping at
zero, using a mixed-effects, mixed -distribution model. The model includes feamres of
the cross-sectional statistical models of Lachenbmch,'” the cross-sectional econometric
models of Heckman,® Duan et al,” and Manning et al.* and the time series model of
Grunwald and Jones.* In addition, by including correlated random erroms, the occur-
rence angd intensity parts of the model are linked. An interpretation of fixed-effects
parameters was given, which also applies to mixed-distribution models for cross-
sectional data.

We have shown how the proposed model may be estimated using standard software
for non-linear and generalized linear mixed models such as SAS PROC NLMIXED.
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Simulations indicate that this method of estimation gives unbiased results for both fixed
and random effects. We chose this method due to its good pedformance on simulation
studies, and because it can be easily implemented in SAS. However, other methods of
model fitting appropriate for GLMMs and nonlinear mixed-effects models™ potentially
could be use&PE:r Et our model, inchidin ?Enaliaed guasilikelihood'* or 2 Monte
Carlo method within 2 Bayesian fra mewuﬁt. ?

We used the approach to model the association between several covanates including
demographic characteristics, insurance coverage, and health status on health care
expenditures of subjects, using random effects to account for clustering of subjects
into families. We noted strong fxed effects of most covarates on total amount of
expenditure, through both the probability of nonzero expenditure and the mean of
nonzero expenditures. We also noted strong random effects due to clustering of subjects
within families. Further, adjusting for covariates, there was a tendency for subjects in
families that had a higher prnl:ﬁ:ﬂit}r of some health care expenditure to also have
higher mean nonzero expenditure.

The model proposed in this paper is appropnate for data with true zeros. Although
this method may appear to be app]ical:n]z to the case where data are left censored or
missing, a zero in tﬁese cases is not a real zero and should not be treated as such when
calculating the mean amount.

One byproduct of our work s a method for interpreting effects of covarates.
Estimation of the mean amount, including the probability of zeros, is in our view
one of the main reasons for developing mnﬁeh for the combined response when zeros
are included. Totals, such as tota enditure for a group over a period of time
including the fact that some subjects mﬁ have no expenditures, can be estimated from
these means. The method we propose gives information about the effect of 2 covarate
on this mean amount and how that E‘lfect arises as a combination of the covanate’s
effect on occurrence probability and on mean nonzero amount. The methods we
propose are also applicable in the cross-sectional case.

Many modifications and extensions of our methods are possible. Some types of data
with chumping at zero may exhibit serial correlation, particularly if repeated measure-
ments are made longitudinally. One possible extension of the model described in this
paper is to a transition model or an autoregressive error structure to account for the
?pe of autoregressive pattern that longitudinal data might exhibit. Another direction
or extension would be toward the Heckman® econometric model, which uses corre-
lated random errors to allow the probability of occurrence and the mean intensity to be
related in a cross-sectional model. We have adapted that approach to indude correlated
random unit effects, our main interest. Our model o be modified to include
correlated within-subject random components as well. Such a2 model could again be
estimated using standard methods for GLMMs and SAS PROC NLMIXED. Further
extensions mi%lt mclude both a transiion component and 2 random effect. Other
extensions of the correlation structure, such as a stochastic parameter model including
random slopes as well as andom intercepts, would be possible as well. However, as the
correlation structures become more complex and additional parameters are added to
the model, the model becomes less pamimonious and more difficul to fir.

In this paper we have asmme:lpaﬂ'mt the nonzero amounts follow a2 lognormal
distnbution, as in the two-part models of Duan et 4l.* This distribution is appropriate
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for skewed, positive, continuous data and is frequently used for analysis of cost data.
The gamma distribution wnuld be an alternative choice for the intensity distribution,
as in Grunwald and Jones” and Hymdman and Grunwald.'® The Weibull distribution
could also be chosen. All of these are distributions on (0, 2c) and can be accom-
modated by the model. Because all of these distributions are capable of modeling a
variety of positively skewed shapes, the exact form assumed for gae errors would not
be expected to have a substantial effect on the estimated model parameters or
inferences. However, if quantiles of the nonzero amounts are to be estimated (as in
Grunwald and ]nneshjl more care is needed to and check the form of the error
distribution. A nonparametric density estimate'’ could also be considered for estimat-
ing the shape of the error distribution. This approach potentially could provide better
estimation of quantiles, although sparse data in the tails of the hlg;h skewed
distributions may cause difficulties. We are not aware of any applications uiynun ra-
metric density estimation to data with clumping. Some care would be needed so 1:|'|at
the estimates were applied only to the nonzero data rather than smoothing across the
zeros as well. It s unclear how multple covarates and random effects could be
included.

In our model, an intensity model appropriate for y;=~ 0 was chosen so that it may
be assumed that zeros only arise when ri= 0. Otherwise, it is unknown whether the
zeros arise from the distribution for the occurrence component of the deE'L or from
the intensity component of the model. An example of 2 mixture of distributions that
contains both type of zeros is a Binomial-Poisson mixture. Lambert'® has proposed
zero-inflated Poizson (ZIF) regression for handling data that arise from this mixture
of distrihununs Dunson and Haseman'® e:l:enfed ZIP regression to a transition
model for longitudinal data with an application to carcinogenicity in animal smdies.
Hall*® adaple% Lambert’s methodclogy to an upper-bounded count sitnation by
using a zero-inflated binomial model. He also incorporated random effects into the
ZIP regression model to accommodate repeated measures data. Our model was
developed for the case where the nonzero data arise from a continuous distribution.
The Poisson would not be an appropriate distribution for the intensity variable
for the medical expenditure data described in this paper, as these data are not
independent counts.

In the econometric literamre there has been an increaseqd interest in semiparametric

prﬂan:he-s to fiting data with clum zero.*'** In addition, Hyndman and
Gru:nwa]d have developed a Eeneml?ae& ad.d.ltwe mixed-distribution model with a
first-order Markov structure for time series data. Another extension to the model
described in this paper could involve a semiparametric modeling approach.

Because the mrre]imted mixed-distribution model is a nonlinear model that incorpo-
rates the models and methods of GLMM;, as the methodology advances in the area of
nonlinear models and GLMMs, es with regard to model fitting and diagnostics,
the methodology of the correlated mixed-distribution model will be advanced as well.
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Abstract: Emergency food pantries provide food at no cost to low-resource populations. The purposa
of this study was toevaluate single-day distary intake patterns befomre and after visiting a food pantry
among food-secure and food-insecure pantry clients. This observational cohort study comprised
a paired, before-and-after design with a paniry visit as the intervention. Participants (n = 455)
completed a demographic and food security assessment, and two 24-h dietary recalls. Adult food
security was measured using the 115, Household Food Security Survey Module. Dietary intake
patterns were assessed using Automated Self-Administered 24-h Recall data and classified by Healthy
Eating Index (HEI-2010) scores, dietary variety, number of eating occasions, and energy intake. Paired
f-tests and Wileowon signed-rank tests compared outcomes before and after a pantry visit. Mean
dietary variety increased after the pantry visit among both food-secure (p = 0.02) and food-insecure
(p < 0.0001) pantry clients. Mean energy intake (p = .0003), number of eating oceasions (p= 0.004),
and HE2010 component scomes for total fruit (p < 00001} and whole froit (p < 0.0003) increased among
food-insecume pantry clients only. A pantry visit may improve dietary intake patterns, especially
among food-insecume pantry clients.

Keywords emergency food assistance; food paniry; food insecurity; dietary patiemns; dietary quality

L Introduction

Approximately 16 million Americans utilize emergency food pantries, most of whom (67%)
are classified as food-insecure [1]. Food insecurity is characterized by reports of reduced dietary
quality and variety, disrupted eating patterns, and reduced food intake [2]. Food insecurity in adults
is associated with lower intake of vegetables, fruits, dairy products, vitamins A and B&, calcium,
magnesium, and zinc compared to food-secure adults [3]. Food insecurity is also associated with
indicators of diet-related chronic diseases, including increased rates of diabetes, hypertension and
hyperlipidemia, as well as poorer physical and mental health, and quality of life [4]. These health
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limitations may, in turn, increase the burden of food insecurity and perpetnate this cycle. Emergency
food pantries provide food mesoures to food-insecure individuals at no cost and with minimal
requirements. Use of emergency food pantries by dients was originally egarded as a msponse
to a emporary situation, but may be inceasingly used on a consistent basis as a dependablbe food
source [5]

The nutritional contributions of food pantries o client diets is largely undnown [6]. Yet, ithas been
estimated that food pantries could be responsible for up to 25% of the household food supply among
pantry users [5]. The impact of paniry foods on client diets may also vary based on food security status.
Theme may be two distinct groups of emergency food paniry users; one group who elies on pantries
because of a short-term or “emergency” change in their economic situation (indicating food insecurity),
and another group who uses pantry resources for an extended period of Hme as one component of
their ongoing food supply (as a buffer to retain food security) [7]. Consequently, the relationship
between food insecurity and dietary intake pattems among food pantry clients should be evaluated
to determine the differential potential of food pantries as an inervention to improve dietary intake
patterns for howseholds that ray be using food pantries in different capacities.

The objectives of this study weme to quantify and compare the short-teTm dietary intake patterns
before and after a pantry visit among rural, Midwestern adult food pantry clients overall and then
stratified by food security status. We hypothesized that distary intake patterns, incheding the Healthy
Eating Index- 2010 (HEL-2010) score as a measure of dietary quality, the number of eating occasions,
energy intake, and dietary variety, would increase significantly from before companed with afier recaipt
of pantry foods, particularly for food-insecure pantry dients.

2 Materials and Methods

21. Study Design

This observational cohort study comprised a before-and- after design with a pantry visit as the
intervention. This study was part of a larget multi-state intervention, “Voices for Food”, which was
administered through the Extension programs of universities in each of six states: Indiana, Michigan,
Missouri, Mebraska, Ohio and South Dakota, and aimed to improve food security among rural,
Midwestern food paniry dients. Four food pantries from counties defined as non-metro with poverty
rates higher than 16% in 2011 [3] with Cooperative Extension presene, and without well-established
food policy councils ineach state were selected (totaling four food paniries per state). Ineach state,
two of the food pantries were designated as “intervention” paniries and matched with “comparison™
paniries based on several criteria, including: level of client choice number of households served,
pounds of food distributed per month, reeipt of government commaodity program assistance, food
bank partnership, infrastructure and capacity (storage, shelving, ete.}, and predominant racial / ethnic
group served at the pantry.
22 Recrugtwrent

From August to Novemnber 2014, a corwenience sample of participants was recruited through
flyers that advertised the study during pantry operation hours, and by approaching clients while they
waited in line to receive food at selected pantries. Participants weme screened by a trained interviewer.
Omily clisnts who were English speaking, adults =18 years {or =19 years in Mebraska where the legal
age criteria classifying adult status is 19 years), who visited this food pantry at least one time prior to
recruitment, and who weme reeiving foods from the paniry on the day of eouiment were invited to
participate. The [Blinded for Review] University and [Blinded for Review] University Institutional
Review Boards approved research activities prior to beginning the study and participants gave consent
before completing study materials. A sample size goal of 78 paniry clients in each food security
subgroup was sought based on a meaningful change in HEI total score from a previous study [9], and
estimates of correlation and standard deviation of the paired sample using pilot study data.
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2.3. Farficipants

A total of 613 pantry clients were confirmed eligible and recnuited. Four hundred and seventy-four
(7%} participants completed two single-day 24-h dietary recalls. However, because of imcomplete
dietary and food security data, only 455 (74%) participants were induded in the final analysis.
Significant differences were found between pantry clients who completed multiple recalls compared
to pantry clients who completed the initial recall only; significant differences were noted only for state
(p = (LDD01) and soup kitchen wse (p = 0.005; data not shown).

24 Instrumenfs

The initial interview was conducted at the pantry by trained research staff in a semi-private area.
Participants completed an electronic or paper version of a questionnaire that elicited information on
demographic and pantry wse characteristics, and inchuded the validated 18-iem U.S. Household Food
Security Survey Module (US HHFSSM) [2]. Following this questionnaire, participants completed the
Automated Self-Administered 24-h Dietary Recall (ASA24™.2014), an internet-based 24-h recall [10],
with optional staff assistance. An additional distary recall was seli-completed, or completed through
an assisted phone interview, within two weeks of the pantry visit Participants received $10 as
compensation in the form of a grocery store gift card upon completion of the initial interview (ncluding
the que stionnaire and first dietary recall), and an additional gift card for completing the second dietary
recall. Sixtesn percent of initial recalls and 45% of 2nd mecalls captured a weekend day

5. Dafa Analyss

Food security status over the past 12 months was measured using the US HFSEM. Ten of the items
were used to classify food security among household adults as per previous direction [11]. A raw
scome (number of affirmative responses on the food security scale) of zero was categorized as high
food-secure, a scome of 1-2 was cale gorized as marginal food-secure, a score of 3-5was categorized as
low food-secure and a score of 6-10 was categorized as very low food-secure. Food security status was
dichotomized into two groups: “food-secure” (included high and marginal food-secure groups) and
“food-insecure” (included low and very low food-secure groups).

Dhetary information from ASA24™-2014 was used to determine the single-day dietary intake
patterns (including befome-pantry and afier-pantry single-day energy intake, HEF2010 scomes, number
of eating occasions, and mumber of unique USDA food codes). The total number of eating occasions
was determined from the self-reported intake of meals, snacks, and beverages. The number of unique
food items consumed for each participant was determined using the USDA. food code, a unigue,
eight-digit number that is assigned to identify each food and beverage ilem included in nutrient
comiposition databases. The HEF2010 is an overall measune of diet quality that indicates conformance
to the Dietary Guidelines for Americans and is comprised of 12 component scores: Total Fruit, Whaole
Fruit, Total Vegetables, Greens and Beans, Whole Grains, Total Dairy, Total Protein, Seafood and
Plant Proteins, Fatty Acids, Refined Grains, Sodium, and Empty Calories (e, solid fat, alcohol, and
added sugars) [12]. Each of the 12 components ane weighted to yield a HEL-20010 total score that has
a maximum value of 100, indicating full adherence to the Dietary Guidelines for Americans (DGA),
and a minimum value of 0, indicating no adherence to the DGA [12]. Because the data wene collected
prior to the release of the 2015 DGA and HEL-2015, the HEF2010 was the appropriate mefric to use for
this study.

6. Statigtical Analysis

Prevalence of participant characteristics was companed across food security status using chi-square
analysis (significance p < 0.05). The mean number of unique USDA food codes, mean number of
eating occasions, mean HEI-2010 total and component scomes, and mean enengy intake were estimated
for the pre-pantry and post-pantry recall and compared for all clients as well as food-secure and
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food-insecure subgroups. Wilooxon signed rank tests determined differences in before-pantry and
after-pantry intakes for the number of unique food codes (statistically significant when p < 0.05) and
nurnber of eating occasions (statistically significant when p < 0.05/2 sub-categories of eating cccasions
as ‘Meals and Snacks” and "Meals,” using Bonferroni-type adjustment for multiple comparisons of
sub-groups). Paired [-tests determined differences in before-pantry and after-pantry intakes for
mean enargy intake (statistically significant when p < 0.05) and total and component HEF2010 scoms
(statistically significant when p < 0.05/13 HEI total and component scores, using Bonferroni-type
adjustment for multiple comparisons of sub-groups). A post-hoc analysis was performed to infer
whether or not improvermnent in dietary outcomes was a direct result of the pantry visit The mean,
median and mode of lag time were determined. Linear regression models with the response being
the change in HEI total and component scomes (recall 2-recall 1) and the predictors being lag Hme and
housshold size wene performed (statistical significance p < L05). All analyses were completed using
SAS version 9.4. (SAS Institute, Hong Kong, China) and K version 211LL

3 Results

Pantry clients in the sample weme predominately white (B17%), female 72%), aged 4565 (45%,),
and classified as food-insecure (78%) (Table 1). When characteristics weme stratified by food security
status, significant differences were cbserved for state, age, and the number of times the pantry was
visited in the last 12 months. A greater proportion of food-secume pantry clients (35%) eported being
=65 years old compared to food-insecure pantry clients (16%). A greater proportion of food-secure
(63%:) pantry clients reported visiting the pantry six or morne times companed to food-insecure pantry
clients (47%).

Table 1. Characteristics of a multistate sample of rural, Midwestern, adult emergency food pantry
clients by food security status fn = 455).

All Pamry Olemts Foud-Seoare Fuod-Inse care e
] L3 ] L] : P-Value *
Total 485 100 = 5 b2
State and
Enudizna 117 26 B = E ] =3
Mizhiggaen i 19 13 13 74 b |
Mbisscnari iz 22 21 A & a3
Mebraska ] 1 10 1o k] 1
O 50 1 it 14 £ i
Sonath Diake 50 1 19 13 3l E
A Q0004
18- years 136 35 4 18
A5 5 yeare 174 45 -] fc] it Ll
b yurs #1 A k-] 20 16
S a3
Make i 25 28 n b =
Female 280 72 L) ] = 2
Face a3
Whike 305 &1 &7 TE =4 =3
Black az ] 10 1z 2 &
A rican loadion b} 7 -] L] i} T
Other 1z a 1 1 n 4
Ethenicaty al
Hispardc 15 4 1 1 L] B
Mot Hispashic 382 ] &2 w =0 L
JEETE az
510,000 m 52 42 & 1 5
S10,000- 515,000 L | 22 26 = =] H)
=515.000 1140 26 4 % B =

172



Nutrients 2118, 10, 563

173

5 of 10

Table 1. Coni
Al Pantry Cliembs Food-Seoane Fusod-Inse-cane: ¥
" % " x " = P-Value *
Musnber af Panbrie: Wisihed a1
[past 12 monthe)
1 pasiry 2 45 50 =] 1453 “
=7 pantries 3 54 L] & 195 5
Herusehald Food Froam Food Pantry az
A lew days’ worth 19 45 2 40 15 i
O B boneis i ety &= 35 -] E ] 118 38
Mo han balf of the food frr the mosth B85 0 B % &3 1o
Thirsees Y il Thiis Pasbey aos
[past 12 montha)
(-1 timues 73 16 bt 1z Ba ¥
2-5 tims 183 34 =] 4 129 3
=6 L ] 50 &2 &3 & L
"Shl:iili.l:alsigniﬁ:m'-p-u&[ﬂh i i bsetween food-seoam and food-insecume adult food

cmup:rm:rl
d.in'n:."'[hh]rrw.bn:dunutalwa}': add.hnmph:imdm bumlui.rgva]uq:l’emdnmtl}wa}'l

add to 100 due to roumding.

A significant increase in mean energy intakes (before: 1400 + 570, after: 1600 + 880, p < 0LOOOL),
mean number of eating occasions (before: 3.2 + 1.1, after: 3.3 & 1.1, p=0.002) and mean number of
unique food codes (before: 9 + 5, after: 11 + 5, p < 0.0001) was observed among all adult emergency
food paniry clients from before to after the pantry visit (Table 2). However, when separated by food
security stafus, a significant increase in the mean energy intake (before: 1400 £+ 390, after: 1600 + 800,
p= 0.0003) and number of eating occasions (before 3.1 + 11, afier 3.3 £ 11, p= 0.004) was only
noted among food-insecure food pantty clients, while a significant increase in the mean number of
unique food codes was noted among both the food-secure (before: 11 + 4, after: 12 + 6, p= (L02) and

food-insecure (before: @ £+ 5, after: 11 + 5, p < 0.0001) groups (Table 2).

Table 2 Comparison of before and after pantry dietary intake patie ms (number of eating oocagions,
number of unique food codes mported consumed, enengy intake and total HEI20M0 sco) for all,
food-secum, and food-insecum pantry clients in a multistate sample of rural, Midwestern, adult
emergency food pantry clients (1 = 455).

Alll Pantry Clients
Before-Fantry AfterFantry
=455 Mean 5D Mean 5D praloe
Mumbser of Eating Occagions * 32 11 i3 11 oz *
Meals and Snacks 27 10 28 Lo iz ?
Meals 22 0.8 23 08 roz?
Number of Unique Food Codes 2 9 5 1 5 o 3
Energy Intake (keal)® 1400 .7 1] 1600 A8 <001 4
Total HEI Scow 2 11 13 . =3 13 grs
Fosd-secure
Eeﬁm—]‘mh—, ﬁﬂ:ﬂ-[‘aﬂh}r
=100 Mean 5D Mean 5D p-valoe
Mumber of Eating Occasions 3d 10 a5 Lo 0z
Meals and Snacks 10 o4 a0 LI 033
Meals 24 07 25 08 o7t
Number of Unigue Food Codes 2 1 4 12 [ gz
Energy Inkake (keal) 2 1500 A 1600 840 014
Total HEI Scope 2 46 13 45 14 044
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Table 2 Cont.
Food-inse cure
Before-Pantry AfterPantry
n=355 Mean SD Mean SD p-value
Number of Eating Occasions 2 31 11 33 11 0.0043
Meals and Snacks 26 10 27 10 0043
Meals 21 08 22 08 012
Number of Unique Food Codes 2 9 5 1 5 <0.0001 %

Energy Intake (keal) 2 1400 890 1600 8% 0.0003 4

Total HEI Scom 2 40 13 a 13 024

T Statistical sigraficance is p < (.05 for paired -test and Wilcoxon signed rank test comparisons between before- and
after-pantry energy intake and number of unique food codes; Statistical significance is p < (.025 for paired t-1est
comparisons betwaen before- and afterpantry ber of eating i (p<0.05/2m£uhp!hl “Meals and
Snacks” and "Meals’, Banferroni-type ady t for multiple conpari dmtrguﬁ):snﬁsﬁnl' i

is p < 0004 for paired # test comparisons between before- and after-pantry HEI Scores (p < 0.05/13 total and
companent groups, Bonferrons- type adjustment for multipk comparisors of sub-groups). ? Indicates inclusion of all
ewmhsmmmwham’whﬂwmnw&mdmhmm
signed rank test 4 Indicates pvalue was determined using the paired #test

Despite this increased in dietary intake patterns after a pantry visit, overall dietary quality,
quantified using the mean total HEI score, was poor (mean HEI-2010 total score of 41), and a statistically
significant difference in HEI-2010 total score before and after a pantry visit was not observed, regardless
of food security status (Table 3). A significant increase in the mean HEF-2010 total fruit (before: 1.2 + 1.9,
after: 1.7 &+ 2.2, p < 0.0001) and whole fruit (before 0.9 = 1.8, after: 1.4 + 2.1, p < 0.0001) scores was
observed among all pantry clients. After stratifying by food security status, there was a significant
increase observed only among food-insecure pantry clients for the mean total fruit (before: 1.1 + 1.9,
after: 1.7 + 2.1, p < 0.001) and whole fruit (before 0.8 + 1.7, after: 1.3 = 2.0, p = 0.0003) HEI-2010
component scores.

Table 3. Comparison of be fore and after pantry HEF2010 total and component scores in a multistate
sample of rural, Midwestem, adult emergency food pantry clients for all pantry clients and for
food-insecure pantry clients (n = 455).

Before-Pantry Score After-Pantry Scom
n=455 Max Score Mecan SD Mean SD p-Value 1

Total Vegetables 5 29 20 29 19 09
Green Beans 5 0.8 17 0.6 15 o1

Total Fruit 5 12 19 17 22 <0001

Whole Fruit 5 09 18 14 21 <0.0001
Whole Grain 10 21 33 19 30 od
Total Dairy 10 48 39 50 38 03
Total Progein 5 39 17 40 15 01
Seafood and Plant Protein 5 09 17 10 18 03
Fatty Acid 10 40 a7 40 37 9
Sodium 10 33 36 32 3s s
Refined Grain 10 6.1 39 6.0 a7 08
Calories 20 103 7.0 99 67 od

Total HEI 100 41 130 ] 130 s
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Table 3. Coni
Food-inse cure Fantry Clients
Before-Fantry Score A fter-Pantry Score
#= 355 Max Score Mean 5D Mean sD p-¥alue !
Whioke Fruit 5 0.8 17 13 e i} (LS
Total Froit 5 11 19 17 21 <0001
Total HEI 100 40 13 41 13 0z
! pvalue was determined using the paised t-test; Statistical significance is < (L0 for pained +test comparisans.
betweem before- and HE[Smm[ptD.EEHSHE[mul.demEu\ﬁm'p:adhmm
for multiple comparisans of sub-groaps). ? Only HEF3M 0 component scoms significan ity changed from bafos

to after 3 pantry visit among food-insecume pantry clients ame shown

Post-hoe analysis showed that the average lag time was 3.7 days with both a median and mode of
two days (results not shown), and lag time was inversely associated with change in Whole Fruit score
(data mot showrn).

4. DMiscussion

Research regarding the relationship between food incecurity and dietary intake among food
pantry dients is limited [13-17]. This study represents the first investigation of single-day dietary
intake patterns before and after food pantry wse for food-secure and food-insecume pantry clients.
Diietary variety increased for both food-insecure and food-secure pantry clients from before compared
to after visiting a pantry, while an indicator of the fruit intake component to dietary quality, energy
intake, and the number of eating occasions improved only for food-inse cure pantry clients.

Owetall dietary quality among food pantry clients was poor, a finding that is consistent with
other studies evaluating dietary quality among food pantry clients [15]. The estimated HEI-2010
total score and component scores, indicating adherence to the Dietary Guidelines for Americans,
for pantry clients observed in this study were low companed to the most recent estimate among the
U5, population (59.0 £+ 1.0} [18]. Component scores for total fruit, whole fruit, greens and beans,
and seafood and plant protein were especially low in this group, and indicate a critical need for
improvernent These results ame perhaps expected considering the high prevalence of food insecurity
in the sample. Seventy-eight percent of participants weme classified as food-insecure. Although much
higher than the U5 population, as expected [19], the prevalence of food insecurity in this rural
Midwestern food pantry-user participant sample was consistent with other studies that have evaluated
food security among emergency food system clients [9,15,17,20].

Dhetary quality, dietary variety, number of eating occasions, and energy intake were expected
to increase significantly after receipt of pantry foods based on the premise that paniry users visit
the pantry to obtain mome foods. Results revealed no significant increase in overall distary quality
from before compared with after pantry use, but did reveal a significant increase in the quality of the
fruit dietary component. Providing enough food (quantity) may be more of a concem to emeTgency
food pantry providers compared with the quality of foods provided. In support of this, studies have
foun that food packages provided to cients by food pantries do not meet recommenaded muatritional
requirements and may be low in fruits, dairy, whole grains and fish [Z1-23], all of which are key
components of te HE-2010 indec. This may explain why the quantity of food may increase after
using a pantry, while the overall quality measured by the HE-2010 total score may remain unchanged.
While lower than UL5. averages [15], component scores for total fruit and whole fruit (total froit
exduding juice) significantly increased after receipt of pantry foods. The increase in whole fruit score
suggest that the increase in the total fruit component score may not be entirely doe to an incease in
juice intake. Although many paniries may not offer the ecommended amount of fruit [21-23], results
from this study suggest that the fruit offered by pantries is an improvement upon what clients are
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otherwise able to obtain, or that foods offered by pantries allow clients to use other funds to purchase
fruits and mepresents potential for the food pantry to enhance dietary quality.

Omly food-insecure pantry clients experienced a significant increase in the number of eating
occasions and energy intake after visiting the pantry.  Food insecurity is characterized by mepaorts
of reduced dietary quality, dietary variety, disrupted eating patterns, and reduced food intake [2],
suggesting greater need for esources to restore dietary patterns. This supports the hypothesis that
food-secure and food-insecure groups may use paniries differently; food-insecure pantry clients may
rely on paniries in response to a dire situation, while food-secure pantry clients may use paniries
continually to serve as a buffer to maintain food security. In support of this idea, the results revealed a
greater prevalence of paniry use (=6 times in the past 12 months) among food-secure paniry clients
(63%) compared to food-insecure pantry clients. Therefore, food-insecure pantry cients may exhibit a
higher degmes of dietary restriction due to circumstance before visiting the pantry and consequently
have a higher potential for invproving their dietary intake patterns upon receipt of pantry foods Both
food security subgroups ex perienced an increase in dietary variety. Food-insecure paniry clients
may receive foods from pantries that they cannot receive otherwise using norn-pantry resources and
therefore pantry use increases their food choices and improves dietary variety. On the other hand,
food-secure pantry clients may rely on paniries consistently to acquire staple foods which they are
able o supplement using other non-pantry resources, thereby improving dietary variety.

4.1. Strengths

Most prior studies evaluating the dietary intake of food pantry clients used only a single
24-h mecall [14,15,24-26] with assessment completed on the day the client presented at the food
pankry [15,24,25]. This study characterized the dietary patterns of pantry clients before and after
visiting the pantry among a large multi-state sampbe of rural, Midwestern ULS. adults by assessing the
dietary intake from two 24-h recalls.

4.2, Lingiafims

The cbserved changes in dietary intake patterns before and after pantry use may not be a direct
effect of paniry use since food paniries are not the only source of foods for dients. Participants received
a $10 grocery store gift card upon completion of the initial recall, which may have been used to
purchase foods that clients otherwise would not have been able to afford and thus impacted dietary
patterns in their second mecall; howerer, itwas unethical towithhold compensation or provide it only
to participants who completed two recalls. Additionally, the esearch team did not assess whether or
not clients visited additional pantries between the initial dietary recall and the follow-up recall, and
the present study and others have reporied that clients may use multiple paniries [7,27,25]. A large
proportion of the s condary recalls were collected on a weekend day; previous research has indicated
that diet quality is lower and energy intake is higher on weekends compared to weekdays [29], which
may have biased the results. The lag time between the first and second 24-h recall could range from two
days to two weeks, and it was noted that the amount of food provided by pantries is typically small.
This study population had an average lag time of 37 days with both a median and mode of two days.
Thus, in a study population where most participants eported foods lasting a few days to wo weeks,
application of the mesults is appropriate. In support of this conclusion, lag time was inversely associated
with change in Whole Fruit score, sugpesting that improvement inwhole fruit intake decreases as time
passes after visiting the pantry. Finally, because of the natume of the emergency food system, the study
sample was disproportionately food-insecure and therefore there was a discrepancy in the sample
sizes of the food security groups after stratification. This may have resulted in increased power for
statistically significant changes in dietary intake patterns in the food-insecure group compared to the
food-secure group, and thus undenestimated the impact of pantry foods on diet for food-secure clients.
The sample size of the present study was based on a meaningful change in HEI total score; thus, the
study may not have had statistical power to detect differences in HEI component scores before and
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after a pantry visit, and may ecplain the seweral non-significant results. This could be improved in
future studies by increasing sample size, and ultimately statistical power
5. Conclusions

Food pantries may be utilized to increase dietary variety for all patrons as well as energy intake,
rmumber of meals consumed, and fruit intake specifically among food-insecure pantry cients. Food
pantries may be an ideal i t for a dietary intervention to improve food security and dietary
intake patterns by improving the quality, quantity, and variety of foods offered.  Future mesearch
should focus on determining the usual nutrient and food group intake of food pantry clients and
comparing the intake by food security status while adjusting for potential confounders inefforts to
examine how pantry foods may mediate dietary intake differently among and betwesn food-secure
and food-insecure pantry clients.
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Reaching rural veterans: a new mechanism to connect rural,
low-income US Veterans with resources and improve

food security

BN. Wright', 5. MacDermid Wadsworth?, A. Wellnitz2, HA. Eicher-Miller®
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ABSTRACT

Back groansd Fusl, lawancome LB wetesns fae addional handers to acossng food and resoumes

d toudan Bamed an

both s i erbgicl and cuitural com petence annmaches 1he Restiing Rural Vet (RRY) it fieres fa s Buift an he edstag

nfastructure of food pantie to mproe faad
of implemening and ewhuting RRV.

Methods Fue rural food pan fries within each of tao staies, hdiana and Kentudy,

ity and connect rural, kow-income wertesns with resoures. This artiche descibes fhe process

iring incuftwal mmaetence and hed monthy

cutreach et where food and senice: wems offiened o veieran . Veisran sdult parfcpants completed an atsesment st bassine and 3-
ranth fallow-up fat mestused faad secdty using fie LS Housshall Food Secusty Suseey Madule and seif-spored msowe evalimen.
Repested messums kgt mgessnn maodel ealusted fie adds of mproving foad secudty and resouste enrallnent from haselne o flow-

up (sagrificance P 0.05).

Results FRY mceuited 234 padicinants; 53% mmpleted the flow-up smesment. At fllow-u, the odds of houshad (Pe 0.009) and sdubt

P 10101) food seority ncmesed, &% did enmlment i one ormare of the ol
Geneal Adx tance or Assitande feom e Township Tausies (Pe= 0005

. i Security b

Conchedons RFV yelded pmmising prefiminasy results of =mp d faad

g resoures: Tempomny Acitance for Meedy Famies,

Keywords food and rutifon, senaces, war

Introduction

Previous studies have estimoted that neady one-fourth of 1S
mmwmlzmmmdﬂn}-mm
rutrtionally adequate = safe foods,’ an esimate mone than
1) perentape point higher than the average US adult™ Food
such o pemrer blood presure and dishetes mainienamce, com
Prddﬂ!ﬁmﬂmmwmzmqudmpnpj
Veterans Health Administration (VHA) patents hawe been
promising;” however milions of veterns are eigble and in
need of care, but are not patients. Further, enmliment in

‘safety net', or government assittance programs, such as

0 Tha ferbionn) 20 i Pobisbad by Crofiad Univenery P oo beiulf of Fucoly of Pubic Healbh 8 2gho maved. FParp

Sty and use.

the Supplemental NMutibon Assistance Progmm (SNAP)
and Temporary Assistance for Needy Famibes [TANF), is
desigmed to help low-income families meet badc needs®
and smsociated with improved food unn-h-_y,""a'b.rt difficult
foor veterans in el aress to sccess. Approximately 300 of
vebrans cuttently B in el anes® wher food sty &
more prevalent ompared to the US sremge* Ruml durdling
in comtrast with wrhan-deeling veerans may face additonal bar

S Miar D moiell Wnclbrwrarnhy, Pofomr and Diasorms of bilxasy Fumsly Eoeach

bmame
A Walcinz, Forjcz Banages, Milizaey Family Rt husinze
k. Fichie M, hnmciscs Podamae, T o Hemisnad
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I KOURMNAL OF FUBLIC HEAITH

m:di:tmnd]ﬂadﬂumﬂﬁ:rdiu]ﬂiﬂq“ﬂ:hﬂrrm:hn
assnciated with food insouring ™™ Delivery challergme and
grester peopraphic bardes bmit mach of these msoumes to
irnl:nmr\e fracad :I:ll.'.ﬂ.}' m'rnngnm] wtmm

Food panttes ame a commumity msowme with mesch in
many rural communites. These non-governmental and often
faith-based omankatons provide direct emergency food
mdstance, or food at no cost.” Food pamtries may comrib-
ute ~25% of the household food supply among dient bouse-
hilds,"* and thus have the potential to impact food security
anid health amaong TS veterans. Food parttes may also serve
5 3 vernee o conmect food inseoume veterans with other fed-
eral food asdstance mesoutces such as SNAP™ Faith-based
orgrarirations, which typically house food panttes, provide o
sowe of support for veterans becawse they offer privacy
and confidenthality when potendal stgma is mvabed,’”
but they :'l;uy also may bick awareness and experience with
veterans.

The Reaching Rural Veterans (RRV) pllot interwendon
mimed to cxpitabize on the edsting infrstruchee of fth-
based food pantries to deliver maources to the kowdensity
rural veteran populaton at kacatons where they are aleady
present, a socl-ecnkgrical used foor other heal th-
and povenyrelared initatves.”” Fookgical perspectives
emphasize that individual and families are embedded in
nﬂ.‘lndh}mnfmmmmity:rﬂ:ncieh]:}dﬂmﬂutﬂnpe
conditions for dsk and well-being, swch a5 factons that fack-
tate or impede scces 1o services' . Social ecological per-
elements that are implicated in ensuring adequate food for
all, particulardy vulnershle populations ® REV zsimed 5 owr
m]n&n{v@mrﬂdfﬂnﬁiﬂtﬂiﬂg:cﬂhﬂﬂ
competence maodel, emphasizing e ching swareness and skills
o effectvely mach this unique populstion. Culural compe-
tunhilcﬁnﬂlnmnf:nﬂhﬂw‘]ﬁhc:hmﬂw-
ams, comifort in waorking with them, and skills for doing s
:‘ﬂgru}uu:mﬂmumdﬂ!ﬂfm enful]tmﬂ]]y:ﬂﬂ:hne
q:lpnuduu.mmz

Indiana (IN} and Kentucky (KY) provided an opportune
ermvironment  to :irrlj_ﬂum the RRV irﬂn.'\rmtirm; bath
states mecently experienced significant increases in food inse-
mqg:wkm‘ and have moderately-soed vetemn popu-
latlors ™ The mberventhon inchded trairng of food pantry
staff and funds to spport monthly outreach events at par-
were avallzble RRV wa hypothesized to impiowe food
security and resoume use smong ruml vetemm particpants.
The purpose of this pilot shedy”™ was to test vanous meth-
fﬂl’ﬂl’#ﬂ] mrlpmnhnf the i:l'ﬂn.'\rm'tim:l;detn'rﬂrm'ﬂ!

demographic, health and dictary characterisics of partd-
pants and changes in food somty stats and esowrce wse
tates in a sample of rural veteran food pantry dients.

Methods

Iintervention implementation and procedures
Pantries

The RRV pilot intervertion induded cultural competence
training admimistered to pantry epresentatives, and grant
funds and technical assstance for food pantries o host
special mesource fairs to connect veterans with services.
Five faith-based food pantries in muml kootons in each
state (IN and KY) were selected to partidpate based on
:nm]iq-,ﬂ need for cnmrrl.mﬁ}- programs, Phn:. foar saws-
tainied community partmerships, and grant budget proposals
to extend resources to weterans, Representatives of the
selected pantries particdpated in 2 vebetans swareness train-
ing by Pumhe University's Military Family Research Insti-
tute in IN and Universty of Kentucky's Department of
Family and Consumer Sdences in KY, desned to educate
pantty staff, wilumteers and derry on veteran cultural com-
petency and the goals of RRV. Following the training,
project staff assisted pantries with identfying relevant
ars), Laaal “m'ﬁrrﬁm“qnmuw%'u:ms-ﬂn
wice ﬂ:Em:g ard cother Tesvuies, to hext at :Pﬂ:h] onutieach
ber 205 thimngh Apid 206} to sgppart these outeach e,
hedd st beast cmoe per manith, Service secions, desoiptions of ser-
vices, and example apendes pepresemied at RRV outreach evens
are sherom in Sapplementary Table L Chetresch events wene smi-
wices wene also offemsd.

Veterans

Anymm:rﬂ]ﬁmhﬂﬁrﬂymhnmuinr-
ticipate in RRV owteach events. Food pantties prominentdy
displayed i flyers at outreach events and durng
tegrular food pantry hows that imdied veterans to complete
2 demographic and food security sssessment, and descrbed
setved in the acthve or reservwe T..'Gm]im—,-,mmﬁnghh-
speaking and reading, (3) =18 years, (4) visited a particpat-
ing food pantry between Chotaber 2015 and April 2016, and
(5) indicated will rgres to parbcipate in the sssessment o a
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EEACHING KURALVETERANS 3

RRV team member. Interested indhviduals were proided
with paper partictpart packets, and their names mecorded.
Packets comtmined a cower letber, screener foom, corsent
form, demographic and food security asessment, partd-
pant comtact sheet, description of an optonal additiona] diet
ary assessment, and a postape-paid envelope for peterring
the completed materials. Packets were dther self-completed
or completed with 2 trined project staff member on site, or
via phone if the partidpant desired sssstance The fAmt
rated o5 the hoseline’ msesement; o fullowup’ ssessment
was affered via phone, e-mall or ground mal -3 meonths
recehverd o $10UM) groscery shome gift card by prast for esch come
Purche Unvenstyls Irstutonal Review Boand

Assessrments ard e asures
Pantries
Cultural Competence Training Assessment. At keast one
representative from each pantry attended the RRV cultural
competence training and completed an 18-item sssessment
meganding knowledpe of vetean populbatons (eg ‘which of
the folkmwing charactenstcs & true of ruml veemns?)
memths after returning home, mughly 1 in 5 experience
PTED symptoms (true/fale)’) that was admindstered at the
beginming and end of the ane-day training in arder & deter-
mine improvement in kool edg

WVeteran Resource Tracking Assessment. RRY research
staff recorded information on pertd pating pantdes monthhy,
and at Zeyear followup, meganding whether the pantrye
tracked veteran taffic, was awane of veteran service crgani-
zatoms in the community, meparted referdng dients o vt
emn service organizztions, and described which proprams
were present at owtresch events.

Veterans

Demogriphic and Pood Secudty Assessiment. Persoral
and household characteristios wene asessed using stndard
demegrraphic questons dmwn from previowshy-ad minstend
and validated murveys " The 18 Ttem USHFSSM was wsed
0 amess food seomity among households and howsehaold
adults with a 3-maonmth reference pedod, refectng the
lmnﬂ!ﬁﬂmup@dbﬂmmhm:m
caloulated and categoties were sssgned per previous dinec-
tion ' Ford security strus wa dichotomized = two grosgps
“ood secure’ and “bod imecoe ' Enmllment in asfsance pro-
grames was amesed wing a checklist asking whether individuals
grams fegr SNAR, Meals on Wheels) or groups of progrms (ie

Agsstonce from the Townshp Thsee), Answer choloes wene
“enmalled” or ‘not enmlled’. Partidpants: meceted $10000 23 2 gro
aery store gt card that was malled to them for each completed
EsSETeTE

Drietary Assessment. The project tesm aimed to collect
uwp o two Auomaed SdfAdminisered 24-bour dietary
recalls (ASAZ4s), an internet-boved distary sssesement devel-
aped by the Natonal Cancer Instiuie (Bethesda, M T..'GAL'“'
awver the course of one week ot hasdine (due 1 msource oon
straints, the gral of the propct tem was for & = 20 veterans to
e the dietary smesment). ASAZ4s were complerd with
incheded a weekdry and weekend dry at kst o diys apart and
within cme week. Participants recetved 2 $10U00 grocery store gift
Tracher- A0 1) (HET), deslrred 40 msmesure adherenme 0 the 200
by higher scores), ™ quantifies dietary qualiy md was caladated
from muldtiple dane of ASAYY dietary daw. The HED provides an
awerall saote om 2 (100 point scale, and 12 oomponent soones
that embidy the majar food patems Total Frut, Whole Pt
Tnu]'ﬂguhh&uunmﬂ'ﬂmmc;m Ehiq,Trm]
Gmn-n,&:dnnqmﬂ&-up}-lﬂdm

Statistical analysis

Puntries

Pre-test and post-test scomes on fachual krowledme questions:
from the aultural competencs assssment were compared at
the group level wsing independent #ess. Pantry veteran out
meach chamcteristics were descibed (member and perent-
ape) before and after the project peood, and 2 years after
the project period.

Veterans
Duru'gﬂiﬂﬂq}u}ﬂ!mﬂ&hgdmtﬁﬂnmpb
sented using frequences and percentsges for categorical
vatiables, and means and stndard deviations for confmeous
the baseline sssessment only were companed via Chi-saquare
st with those retained at the folkor-up tme point to iden-
In prefliminary anahsis, Mchemar's test was used to deter-
mine differences in food security categories and resounce
e fmam baseline to folkw-up in the paired sample of part-
cpants who oompleted smessments at both tme paints
Final resmlts were determined using repeated messures kagis-
'cr\@:ﬂnilmnuﬂchwiﬂ!fnﬂmn'hynhhnmﬂ
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4 KOURMNAL OF FUBLIC HEAITH

enrallment in msources (sructured as binary categoncal
vatizhles) @2 outcomes in separate models, and with tme 2
Tor help vy aaffzet the possihility of atttton blas, an additonal,
was comducesd, smdlar to an ‘intent to test” approach,” wing
t'l: et observaton arded forwand' (LOCF) procedure to
imjarte mising owicome dai at folkoorup dats et presented).
Participants who dopped out of the study were inchuded by
smulsting folkweup dal, conservatively asmmming thelr food
secutity stxhs and resource we did mot change ot 3-memth
Software [version 93, SAS Insttue Inc, Cary, NC). A Povahse

Results

Pantries

Ten pantries successfully implemented the RRV pilot inter
ventom by completing cubuml competence traiming and
hosting resource fains to bring services for vetetans to pan
tries. Chrer the project pedod, 43 veterans (each veteran
oourrted  once) attended at kast one outreach event in TN
amdl e veeberams in Y, for 2 total of 1004 veterans resched.
The awersge mumber of correct answers on the cultwal com
petence pre-test (v = 22} was 8.10, standard deviaton
[SD}=.11;imsgPrn.t'Hm[:=1ﬂm 1035 5D =
L& a spnificont differensce (¢ (35) = 23, 9% T 0.9-362,
P = (LW ); jre- st posttest differences were also st Goant

fur each smie. The mumber of RRV panttes that tracked vet
community, and reported referring dients to veteran service
atganiatons incressed from pre- to post-RRV, and these
imprrvemnents were sustained ot 2oyear follow wp (Tahle 1)
The mumber of panttes that offersd monthly outrech ewnts
increzsed from zero to ten (10 fom pre- to post-RRV,
and reduced to fve panttes (50046 at the 2oyear folloor wp.

Veterans

RRV mcrded 23 partidpants of the 104 veterans meached
m\crﬂ!:mrrmﬂ!l:rﬂ:ﬂct]:ﬂ:ﬂﬂ ﬁ:ﬂpmrmz=2'|.%}.
One hundred mrenty-five baseline parbdpants (33%) also
compleed a follow up assessment yielding a 47 attdton
mte. A higher propordon of mtained paridpants were
mecetving SNAP, unemploved, and repored beng disprosed
with chesty by a health profesional at haseline compared
to partdpants who were not retained (P < (U5, data not
showm). These few differences sepport minimal attdfon
Thias, but may alwo be assodated with imterventon effectve
ness in those retained. Twrenty-eight partddpants completed
the dietary sssessment.

Veterans who completed the demographic and food
(T8%), 45—64 years (59946), and reported being metired (33%)
ar unable to woatk (2594 Tabe 2 Most households had chdl
d:uuﬂﬂ}mlﬂ‘“}.“rﬂl:ﬂrﬂdl:m:hmmumﬂnﬂm
federal food ssistance progrrams, sach 2z SNAP WIC, and did
mxat have children enmlled in free or reduced school hmches

Table 1 Fanty cordination with wieran smies n aRmching Fual Vieterans (88 plot mesention (o= 10)

Fre-REV Post-REVS Twoyear
= ]
n %) n ] n )
Pantry Charscherisfics”
Track weteran taffic 2 [#aa ]} 1a (1o L] §100)
Aagre of wieran enie ompniztons in the ormmu ity -] [£-a]} 1a £100) 10 100)
Fafer diants io wiean e organizatons 5 [£2a]] 1a 1000 1a 1100
Offer monthly outreadh events wh leastc SEPCE: ¢ o i present a [1a]] 1a i1 0a) L] [1a]]
Total rumber of el served permonth at outrmch e s aoos al pantny stes - - 418 - 1 -

*fre-fRV daracienstics reflect pantry characesstcs dwing the appicdon pearind of the B8V project (pior o final pantry selection and the sart of the

pilot inesven fon [October 2015]1

bPot BV cramcterstics reflect pan vy damciedstc during e firal month of the B2V propct pesiod (Apal 30161

Fantry characiesstics wen tradoed and eporied by B8 research stafif.

Munoyear follow-up daracienstios refleact pantey cramcerstios 28 montis fallowng the end of the B2V proect pesod. Atthe Zysar foliow up, pantres
povided a mnge for $henumber of wierars curen Sy being sered at mch monthy erent. The aweage of fis estimated mnge was used 1o detesmine e

iotal s of veterns sered.
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EEACHING KURALVETERANS 5

Tahle 2 Croracerstios and msoure Useamang sl indiana and
K doy US veleran adult parfopants af the Reching Fual Vetorans

Table 2 Cortrued

piat mMerenton a oseline n=¥34) n %)
Demographic Chamchersho
n (%)
Demogaphic Chamchoristics Tamportaton
Drives himdwersdf 157 ()
e Other 68 (30)
Indiana 178 (78) il dary Characenstos
K fudoy 5 (1) ity sate
Age Velmn S0 (98]
18-£44 s L] Nan-actue 20
2554 yoars 137 (55) Acte awm
=S years A Branch of militasy
S Air Fore 2=z
Mae naEy Arery 12057}
Fermale | By & (A0)
Bae Manne Comprs 23 (na)
Wi 175 (T8 Guard Sewre Samaoe
Bladk or Afncan American & (a0 Yes T2{3)
Amerian indan or Abska Matve am Mo 158 (#9)
Matve Hawaian or other Pacfic isander 1 6] Years served [mean (50] a5(N
dumtan level Laruce-mlated Vatenrs Affam-emgnzed dzability
High SchoofGanaral Equinalen op Diploma or less 110 (=5) ez B5(38)
Callege or mare 112 (80) Mo 141 (&2)
Otier 4 Sanice-miated non-vetoans Affas-eognized dsabiity
Empioyment status Yo a7 (30)
Employed EFNF] Ha 155 {7a)
Out of wark nHL Health Conditors®
Fetred ra 33 Obesty
Urable o work: 56 () Yes 21 (13)
Homermaker, student, or ofhar {11) Mo I3 (AT
Mantl stus Dabeies
Married & lving with spouse 89 (39) s Ta30)
Lving together & marsed 11 5§ Mo 162 (70}
‘Widawed 157 High blood pressure
Droradsparated 83 (365) ez 144 (52)
Mewrmanedsngie RN Mo a0(38)
Househod tpe Hgh chalesienl
With children 18 years 156 (8Y Yo S 41)
Without chiiden « 18 years 20018 Mo 138 (53)
Household se Humiber of different b elth conditors reparied
One: member 86 (37 o hmith ondifors 61 (36)
Twwa miermbers a2 (35) Ore Feaith condition aT (E)
Thes or mome mesmbars i () Twa health condiors T4
Household noome in e last 12 mondhs Three: health mndifors is)
410000 miiEn Four hmith conditons 1208)
410 631-§1% 003 &8 () Healfwy Eating Index (HE) Soomes (Mavmum Soe) [rmean (S.0]
=415 000 86 () HEN ot o e (1000) 9144
Housng type Tota vegeables (5) 28 (1.8)
House, mnda, mobie home, or apariment praf- ] Gmers and bears (5) 1.2481)
Other 146) Total fruit (5) 15(2a)
Cowrtinened fr T
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Table 2 Contiruad

ni%]

Demographic Chamcinrstios

Whoie frut(5) 1115

Whole grairs (10) 15037

Total dairy (1) 499

Tattal provein (5] 4T (0.8

Seatood and plant protens (5) 13(2.0)

Fatty acs { 10) 4T3 5

Sodium (100 2324

Fafined grins {10) a7 (3.5

Emmprty calories (20) 104 (5 5
Resoure U

Dusabiliy payments

s 118(5)

Mo 111 (25)
Veteran's diability benefis®

Yes 58 (50)

L] S8 (5d)
SHAS partepaton

Yes ELIEE ]

Mo LT ]
WACH pasticpation

Yes a(32)

Mo predcbyl
Mimls an Wheek parfcpatan

Yes L]

L] 1r3(36)
TANEAQGAIATT participation

Yox Bid

L] 205 (30

*+imith mondtors wem rporied by participants x bang dagnosed by a
dodtar arother health professoral

e surey question egardng enmilment in weleras dsabiity benefis”
was ashoed anly to partiopants who areserad affrmatsely to eomang
‘disabiity payments’ in the preaedng surney queston (n = 1151

EMAP- Supplemnital Mutriion Asssiance Frogam.

SC- Sperial Supplemen fal Mutition Frogrms for Waomen, infans and
Chiidren.

“TANF S SGAATT: Tempoary Assstance for Meedy Families,
Supplomen tal Seaurity Inmme;, Gemenl Amshnoe, or Assstanoe fom
the Towrship Trstee. These progmems weme grouped inio one suney
queston (see Methods secion of mamuscspdL.

ntbﬂhﬂ!rrujm‘hymdin'ﬂ!ﬁnﬂxmﬂﬂ!m
vears served for all hranches of the military was 6.5, Roughly
half of those were r\u:d\l:ir.g veterans l‘l‘hﬂhﬂi‘l}' benefits.
This is mot surprising as nearly the same proparton of
paridpants who meported hooving 2 serace-relaed ViAcrecog-
rized disahility reported having 3 service relsted dishility not

Ty the tevtal HEI scome was 4.9 ot bomeline.

The proporton of food secure households  inceased
from 3% to 38% (P = 0,03, and adults from 35% to 44%
(P=(u01, Tahle 3} The proporton of perdcpens recening
SNAP benefits and the proporten of parfcpants enmlled
in =1 af the following programs: TANE 81, GA or ATT
also incressed at folbw-up compared to basebne, and
changes were statstcally sipmificant (P = W2 and P =
05, respectively)

The odds of household and adults within a household
being food secure both incressed by 100 (P = (U9 and
P = 01, respectively), and the odds of beng enmlled in
TANE /S5 /GASATT meressed by 11% (P = 0UN5), at
follow-up compared to beseline after controling for pantry
:itq:ﬁ::nndm ﬂ':ue4}.ﬂ!fﬂ:|!.ﬂfbdngmnﬂﬂl
in SNAP at follow-up compared to beseline wes considered
a trend (P = (LB The LOCF amalysis confirmed these
results, showing statistically significant odds ratos for howse-
hold food security, adult food secuerity, and TANF/SSIF
GAJATT enmllment (results mot shown) indicating mean-
ingrful results desplie attriton.

Discussion

Main findings of this study

The RRV pilot shedy was successful in implementing all
interventon components in 10 faith-based food pantries
anver the project period; however, particpant response mbes
were lowe Foxsd pantty swanmess of veterans using thelr ser-
wices and addifonal community resources, veteran referrals
amd ]'!'nth:g rrmﬂ':]y weberan outreach events :hnj_n'm\u‘l
from the beginning to the end of the project petod and
were mantly sustined at 2-year folkow-up. Food sequtity and
mmmu‘rrﬂrﬂdl:m:hnirmzdst
Jememth folkow-up compared to haseline. Imgaonrement in
mﬂ:ﬂggﬂhﬂmmimﬁmﬂuthﬂr@m-
vices directed towaid velians to neral food pentbes may
successfully commect veterans with the resoumces they need
to enmll in sssistance programs Only TANF/SI/GAS
Aﬂumﬂrmti:np:wddﬁ'ﬂhwtlp,s.guﬁ:gﬂmﬂ!m
vice ofgmisbors present st ostesch events  Supplemental
Table 1) may hawe smisted with enmllment in these programs.
mhmm&:mﬂmsﬂﬁpﬁ
the highest percentage of partcdpents enrdled poor to the
mWinmﬂpmrﬂmtsﬁrr:LngﬂﬁﬂTw-q;
petiod or in 2 larger and mome meprestative frtume inErven-
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Tahls 3 Food seourty stahus and ermlment in renures at baseline and
follo weup in rual Indama and Kenmtudoy veteran adult pariopants of e
Bearihing Fual Vieterars plot pritenention (o = 1258

Fond Seariyliesoune Hrmine Folbws MM S
Stakr Varinbles: % up iestF)
n (%)
Food Sacue (30 34 (28)
Food Irsecue &85 (70) 5952
Acdult Fond Sacusty aa*
Faod Secue 37 (35) 47 (22)
Food Insecume &3 (55) 53 (55
ot e
Ermled &5 (35) 53(a4)
Mot Ervolled TS 82 B8 (54)
TAMF AELCAATT fal i
Ermled aE) F3(30)
Mot Envolled 105 E1) oz (80)
wd s
Ermoled EfE ] 1{1)
Mot Erenillad 11697 118 ¢29)
Srihoal Meals sl ]
Ervmiled =[] G{15)
Mot Ervolled 22 (78 5 (85)
Meals an Wheds ass
Ermled 33 43
Mot Ervolled 11857 115 {57)
Deability Paymens an
Ermled 63 (53) G4 (53)
Mot Ervolled 5747 56 (4T}
Vetemes Dby axr
Bendfit®
Ermoled ITisn FR(E0)
Mot Ervnlled] 0(43) 19140)

s table indudes parapants wha reported fheir stats for any food
HMCUATy of resou e varable at both basdine and fllow-up.

BAR- Suppiemental Mutnfon Assstance Pogram.
TANASAFG AR TT Temporary Axssianoe for Meedy Families,
Suppiemental Seority inmme, Gonerd Asusnoe, or Assstnce fom
the Towrship Trusiee. These program s were grouped o one suney
queston (see Methods secton of mamusoipt).

SE- Special Supplemental Mutsfon Paogram for Wom an, infants and
Children.

e suneey queston reganding ermlment in Velemrs Dishiity
Benafit’ was atioed only to participants who aresered affirmatandy to
meiving Dability Payments” in the premeding suney questan.
“Satstal sgnifiance # < 0.05 Mddemar's test used.

proporton of howseholds with children <18 yeas mepre-

serted in the study population, sugmests op portunities for a

Tahls 4 Odds ratioe for epeated measures logistic egression amalyss of
tme (ollow up compaed to basdine] on food seaurity satus and
enmiimant in mesourees in ol indiara and Eendu doy weieran adult
partcpant of fieRmcing Fual Veterans piot nterention (o= 125)

Bemure Odd's Batin®  Sondsderor P
Househod Food Searity

(Food Ireacue) 180 - —

Food Secue 1.10 o e
Bdult Food Secuity

(Faod lreacue) 180 - —

Food Secue 110 o am*
At

(Mot Envolled) 1.0 - -

Errmled 185 iz 008
TAMF AENGASATT

(Mot Ervolled) 100 - —

Ermled 11 a0 s o
e

(Mot Enmlled) 140 — —

Ermmled ass aal ar:
Sriaal Meals

(Mot Ervnlled) 180 - —

Ermmiled il o [l |
Miealks an Wiess

(Mot Ervolled) 1130 - —

Ermled a=a a0 a5
Disabiity Pymen s

(Mot Enmlled) 100 -— -

Ermmled ass i -]
eterare: Disability Banafin®

(Mot Ervolled) 1100 - —

Ermled o= EL [l a=s

By dexign, the rafemne aiegory, shown n (porentheses), odds ratio &
1. This table indudes partcipants who compeid e asesment at both
bawineand foliowup. All modek adusied for paniey ste, agesex and
e at baseine.

bBdap- Supplemental Mutriton Assstance Pogram.

TANASSFGARTT Temporary Axustanoe for Meedy Families,
Suppementa Ssority inmme, General Assstnoe, or Assstance from
e Towrship Trusiee . These program s were g ouped into one suney’
question (zee bethods secton of mamesopt)

- Spedal Supplemental Mutiton Program for W omen, Infanss and
Childmen.

e suney queston regarding erm iment in Vet Disshily
Benafits” was asiord only to participants who armserad affematidy to
meing Dbty Fayments” in the premeding suney question (0 = 650
ihtsial sgnifiance P < 0.05

participart irelihiliy due to lack of 3 resdental addres,

which s a commaon problem smong transient populations, or
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to connect veterans with these resources, induding enrall-
ment mudance at vemes where SNAP, a progam with the
highest enmllment, & commeonly offered, may allow these
programs to capitalize on resching ruml veterans by further
ol labeta thor,

Gains in mesource uvse are Bkely nelated to food secrdty
and underserved populston. A higher proporton of fxod
secure howseholds and adults at follow-up compared to hase-
bire oy be due to the emenpency fond provided though the
pantry and receipt of other msounces allowing mone scure
vetrans sconed 15 points kwer compared with US adus”
&d::hwdtmyquhynhb:diﬂu:hé:mknfht
telawed chromic health onteomes*” Furdher interventions are
needed 3 support impevement of dietary intake. HET com-
pm::nminlﬁnd Pm.u.'nd]mn‘bnyﬁmrm
blod premure reported and sepporss pentty intervertions
otbering kw-sndium foods.

What is already lvown on this topic?
A national study that companed 1S veerans who were demed
VA disability compensation o thaee who were awarded come-
pensxtion found that dended apphicants wene more Beely to
dﬂ]y]idng,gﬂdmdhnwidgemﬂmﬂﬁbutﬁnﬂ
Exidence that more then ane-thind of the REV pikot sudy
populstion refored 2 service-rdated disahility neot recogrmined
by the VA may explain why sl weteran pantry chients may
services for which they are eligihle. Physical and cogrnitive dit-
ficulties navipating the sppliceton process for resounce enmll-
et may compound barriers due to rurslity, swch e lack of
transportaton. Dered applicants may need additional sup-
part thmwrh programs ke RRV to commect to mesounces.
M sri rygr eligribality amd application st (approal or derdal)
s i e studies.
Elevated fond insecutity amaong veterans and ko-income
gu:'f.hmgmnnﬂ]mmnprdmﬂ!mmu]:m
may also be indicathve of less prevalent we of food
mﬂrﬂﬂwmmtﬂﬂtepn’gﬂmﬂ!pmmhm
aof food insecutty in this rum] veesn food pantry-user sam-
ple was comsistertt with other stndies that heve evaluated
ﬁmﬂmﬁhyhenﬂgﬂqﬁmﬂ:}aﬂcﬁﬂuﬁ,‘“‘h
masch higher compared & shadies of vetetans outsde of the
emergency food aptem population, mnPﬂ:md.lz‘“ In the
homeless veteran population, Austn o of found the 59%

of subjects reported going without food for =1 days per

week, myrpesting severe food nsecurity in the majority of
the homeless veteran study populaton, and supporting the
frdirgs of this study ™ Interestingly, compared 1o 2 meent
study of patients who were enralled in came at one of sixc VA
climics for the homelem where food inscurity prevalence
was 4%, prevalence of food insoerity in the present study
was much higher* Lower estimaes of food nsecudty In a
[atient setting supjorts the idea that food insecurty is sigmif -
cantly amodated with dfficdty accessing beslth care’’ and
emphasizes the importance of delivenng interventons in
peapulations whete veterans may not necessarly be enrolled ==
patierts, and face o higher bunden of food insecurty 25 an

Limitations of this study

Limimtoes of ths plkst study were ok of 2 cntrol goup
and quantification of the ‘dose’ of the mterwrbon ([Le. how
many msoues each particpant conmeceed with at outresch
evernbs, Thrar many outeach  evernts Pﬂrﬂdl:m‘h. artteracled
folkrw-up sswssment). Using 2 mad-in approsch o oollect
mmssments bkely comtbuted to the kw msponse mie
Results of this study Heely inchde bizs due to the comenlence
emlizahility of results. However, the conservative LOCF ana-
hysis comfirmed the resmults and offers support to the study
Frdings. These Emitations may be addrssed in frhere shodies
by tecruiting a larger, maore representve sample, monitoring
tion techrikques to redece attoton. A mndomdzed comparison
g wanedd strengpthen evidence of cawsal imprenrement.

What this study adds

To o kererorledgre, this is the first study to evaluate resource
use and food scwrity in the difficult-to-resch ruml wemn
pamtry-user popuation. This shudy & are of few mecent shudes
oy evahete food security amaong veterans " Cither stud.
ies that imvestigated food securty amaong veterans wsed less
standard messumes and only mchaded veterams that had
accessed VA heakth cm,lz or wed nationally representa-
ﬁu:hn.“ﬂﬁ:hﬂyhdmmmtmﬂunﬂ!mt
moent imvestigaton of veterans in low-resoumne popula-
tore® Another strength i implementation of 3 practiesl,
mult-promgred  intervention usng a cehuml competence
muscde] and bullding on existing community infrasthuchres,
peited with a sdentific svahmtion, among this underse nred
populstion. This mult-pronged sppmsch seppors te stra-
tegic groal of the Dhepartment of Veterans Affairs to ‘empower
mnm.tnm:smvuﬂ:ﬂrwﬂbdnghycmmgﬂunuﬁ!
grarirations.
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The REV interventlon shows promise 2= a new mechan-
ism that may be omsteffectve and sustainable for st
dons to implement. Sodal ecological pespectves wrg
grester attention to the community context of vulnerahle
populations. Consistent with this view, RRV was dedgned ©
use food pantries as a delvery platform. Food pantries ane
an existing community system, well posidoned to make con-
fct with hard-to-reach, kw-resource populstons. T ning
pantry staff on military culture and mesds of koweresounce
venns increased ther knowledge, contributing to grester
cubural sendtvity Working with panttes was cost-effective
because they aleady have physical locstions and staff, allow
irgg RRWV acthvities to operate on a ‘pop wp’ besis at each pan-
try. In addition, Cooperative Extenson Specalists in mary
a teadymeade and sstainable mechanism for delivering train-
irggr tey frvoad pantry staff and veterans themsehes.

This shudy found enmllment gaps in gvermment progrms,
such a5 TANF/SSL/GASATT, among rursl veberans wsing
Findings alo highlighted a Hgh prevalence of food sty
results setve as @ foundation for understanding discrepances in
resuree wae in this population. Fuhre imerventions dirscted ot
help ersure that rursl vetersn famdbes will mecewe messurabe

Supplementary data

Supplementary dats are avaibble at the Josrma’ o Pable
Hadh cnline.
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