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Abstract
Aim This study aimed to assess the impact of the Supporting Wellness at Pantries (SWAP) system on client food selections at a
food pantry.
Subject and methods In a pre–post comparison study design, a client-choice food pantry implemented SWAP by reorganizing
its inventory to promote healthy options. Each product was ranked as “choose often” (green), “sometimes” (yellow), or “rarely”
(red) based on saturated fat, sodium, and sugar. Signage was added to indicate each item’s SWAP rank and healthier foods were
placed at eye level. Client food baskets were assessed at time 1 (n = 121) and time 2 (n = 101). The proportions of green and red
foods selected were compared using regression analyses.
Results The regression analyses showed that the proportion of green foods selected by clients increased by 11% (p < 0.001) and
the proportion of red foods selected decreased by 7% (p < 0.001) after SWAP was implemented (n = 222).
Conclusions SWAP has the potential to positively shift client choices among the items available in a food pantry setting. SWAP
is one component of a suite of changes to the charitable food system that have the potential to alleviate food insecurity, improve
diet quality, and assist clients in managing diet-related diseases.
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Introduction

Food insecurity, defined as insufficient or inconsistent access
to safe and nutritious food due to limited resources, is experi-
enced by 11% of U.S. households (Coleman-Jensen et al.
2018; USDA ERS 2019). People who live in low-income
households have lower access to healthy food (Andreyeva
et al. 2015; Duffy et al. 2009; Walker et al. 2010) and are
consequently faced with increased risk for chronic, diet-
related diseases compared to higher income Americans

(Robaina and Martin 2013; Weinfield et al. 2014). The U.S.
food banking system (also known as the charitable or emer-
gency food system) is a network of food banks (i.e., regional
organizations that source, warehouse, and distribute food) and
community agencies such as food pantries (i.e., smaller, local
organizations that order from food banks and receive donated
food from other sources). Many households with food insecu-
rity use the food banking system, either alone or in combina-
tion with other federal food assistance programs such as the
Supplemental Nutrition Assistance Program (SNAP), to meet
their food needs (Bhattarai et al. 2005; Daponte 2000;
Weinfield et al. 2014).

In the US, over 200 food banks and 49,000 food pantries
are associated with Feeding America, a national network that
reported serving 4.2 billion meals to 40million people in 2019
(Feeding America 2020). This network has untapped potential
to alleviate food insecurity, improve diet quality, and assist
clients in managing diet-related diseases (Martin et al. 2013;
Schwartz and Seligman 2019; Seligman et al. 2015). Once
considered “emergency” relief organizations, food pantries
can be a major food source for their clients, with data suggest-
ing that clients seek assistance once a week or more (Bhattarai
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et al. 2005; Cooksey-Stowers et al. 2019a, b; Weinfield et al.
2014). However, there is also evidence that the nutritional
quality of the food available in the food banking system needs
improvement (Huerbin et al. 2019; Simmet et al. 2017a, b). A
survey of 230 clients found high levels of support for inter-
ventions to bring more healthy items into food pantries
(Cooksey-Stowers et al. 2019a). In a related study, food pan-
try staff and volunteers viewed themselves as having an im-
portant role in improving the nutritional quality of pantry in-
ventory and believed that their clients would appreciate more
nutrition information (Cooksey-Stowers et al. 2019b).

The Supporting Wellness at Pantries (SWAP) system was
developed with input from food pantry clients, staff, and vol-
unteers (Martin et al. 2019). SWAP utilizes a stoplight nutri-
tion ranking system based primarily on saturated fat, sodium,
and sugar levels due to the association between these nutrients
and diet-related diseases. SWAP combines multiple strategies
to influence behavior: (a) color-coded signage on pantry
shelves to help clients interpret nutrition information; (b) sim-
ple messaging to identify which items to choose “often”
(green), “sometimes” (yellow), and “rarely” (red); and (c)
prominent placement of the healthiest foods.

In a pilot test of the SWAP system, the majority of pantry
staff and volunteers found it easy to use and believed that it
helped staff obtain healthier food from the food bank and
other donors (Martin et al. 2019). A related study among six
food pantries found an improvement in the nutritional quality
of pantry inventory after one year of implementing SWAP
(Cooksey-Stowers et al. 2020). However, research is needed
to assess whether implementing SWAP influences which
products clients select from the shelves. Therefore, the aim
of the current study is to assess the nutritional quality of the
foods selected by clients at a pantry shortly before and after
implementing SWAP.

Methods

Study setting

A suburban food pantry in the Northeast US planned to im-
plement the SWAP system in May 2019, providing an oppor-
tunity to conduct a pre-post comparison study. The pantry
invited clients to visit once per week and choose a specific
number of items within each food category based on house-
hold size. The pantry employed “client choice,” meaning that
clients selected the specific items they wanted from the pantry
shelves, as one would in a grocery store. The client choice
model was in place both before and after SWAP implementa-
tion. For simplicity, pre-SWAP data collection is referred to as
time 1 and the post-SWAP data collection as time 2. Time 1
data collection occurred inMay 2019 over five days within the
two weeks prior to SWAP implementation. No data were

collected for two weeks following the reopening of the pantry.
Time 2 data were collected in June–July 2019 over seven
days, between three and five weeks after SWAP
implementation.

Implementing SWAP

Staff from the local food bank provided training to pantry staff
and volunteers on how to rank food using SWAP. They pro-
vided materials and supplies, and made suggestions for
implementing the system with the pantry layout. The pantry
closed for a few days over a holiday weekend to implement
SWAP. Pantry staff and volunteers ranked food according to
SWAP, reorganized the placement of food on shelves based
on SWAP rankings, and added SWAP shelf tags and signage.
For example, the section for soup was reorganized so the
“choose often” (green) soups were at eye level, and then the
“choose sometimes,” and “choose rarely” (red) soups were on
a shelf below. All shelves were labeled with the appropriate
green, yellow, or red shelf tags. Additional nutrition education
was added; for example, signage near canned vegetables sug-
gesting rinsing canned foods to reduce the sodium content.
The placement of food was also adjusted to promote healthy
food. A display of snacks near the check-in counter was re-
placed with fresh vegetables as a behavioral “nudge” (Wilson
et al. 2017).

Pantry inventory assessment

SWAP implementation may encourage pantries to increase
the availability of healthy foods and decrease unhealthy foods
in their inventory, thereby shifting the choices available to
clients. To ensure that any changes in client food selection
were not solely due to changes in the foods available at the
pantry following SWAP implementation, a brief food inven-
tory assessment was conducted over nine days (three days
during time 1 and six days during time 2). The number of
items available for each of the SWAP food groups (e.g., fruits
and vegetables, grains, dairy, etc.) and each of the three
SWAP ranks (green, yellow, and red) was rated using the
following five-point 0 to 4 scale: none (no items) = 0; very
little (1 to 5 items) = 1; few (6 to 15 items) = 2; several (16
to 29 items) = 3; and a lot (30 or more items) = 4.

Client data collection and measures

A convenience sample of pantry clients was invited to partic-
ipate by a research teammember or pantry volunteer as clients
entered the pantry. After participants finished shopping, they
were asked to complete a survey to collect their demographic
information while members of the research team recorded the
food items they selected. No identifying information was col-
lected from participants during either time period. The client
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survey information included the number of adults and children
in the household, age, gender, race and ethnicity, education,
income, and participation in government food assistance
programs.

To assess the SWAP rank, research staff scanned a food’s
universal product code (UPC) using WellSCAN, a web-based
application that reads the barcode and returns an item’s SWAP
rank (WellSCAN). Research staff first selected the food’s cat-
egory (e.g., “protein” for a can of beans), then scanned the
item. WellSCAN retrieves nutrition information from a data-
base, then calculates a SWAP ranking based on the amount of
saturated fat, sodium, and sugar in the food. For example, a
can of beans with 0 g of saturated fat, 460 mg of sodium, and
1 g of sugar per serving would be ranked as yellow: the satu-
rated fat value falls below the maximum of 2 g for a green
ranking in the “protein” category; the sodium value falls be-
tween 200 mg and 480 mg, ranking it yellow; and the sugar
value falls below the maximum of 5 g for a green ranking. The
food’s final ranking is based on the lowest value of its indi-
vidual nutrient rankings (i.e., saturated fat, sodium, and sug-
ar); therefore, the can of beans would be ranked as yellow. For
a complete listing of the SWAP nutrition standards used in
this pilot, see Cooksey-Stowers et al. (2020). As a note, the
SWAP standards have recently been revised to align with
Healthy Eating Research Nutrition Guidelines for the
Charitable Food System, published in 2020 (Schwartz et al.
2020). Researchers photographed any items without UPCs
(e.g., fresh produce) and used publicly available nutrition in-
formation to calculate the SWAP rank.

Analysis plan

Client demographics Because no identifying information was
collected from participants, the time 1 (pre-SWAP) and time 2
(post-SWAP) clients were treated as independent samples.
The demographic data from both samples were summarized
in means and percentages, and tested for significant differ-
ences using independent t-tests for continuous variables and
chi-square (test for homogeneity) for categorical variables.

Food pantry inventory Regression analyses were used to as-
sess changes from pre to post in the inventory ratings for each
SWAP rank (i.e., green, yellow, and red). The models defined
the inventory ratings as the outcome; SWAP rank, time, and
the interaction of SWAP rank and time as predictors; and food
type (e.g., dairy, grain) as a fixed effect.

Nutritional quality of client carts The proportion of green,
yellow, and red items overall, and for each food group, was
calculated. The hypothesis was that green selections would
increase and red selections would decrease; therefore, the pro-
portion of green and red selections were the outcomes of in-
terest. The proportions were examined for normality using

normal quantile plots, skewness, and kurtosis. The overall
proportion of clients’ selections were normally distributed;
however, the proportion of clients’ green and red selections
separated by food type did not meet the assumption of nor-
mality. Thus, two strategies were used. Changes in the selec-
tion of green and red items within specific food types were
assessed using Wilcoxon rank-sum non-parametric tests.
Changes in the proportion of green and red foods with all food
types combined were assessed using two linear regression
models. The independent variable was time (pre-SWAP or
post-SWAP) and the dependent variables were the proportion
of green items in model 1 and the proportion of red items in
model 2. All models included covariates (gender, age, race,
education, income, and participation in government food as-
sistance programs).

To test whether the observed changes in client food selec-
tion were influenced by daily changes in food pantry invento-
ry, a second set of two adjusted regression analyses was con-
ducted that controlled for the inventory. Specifically, the daily
average red or green inventory data from each of the time 1
and time 2 data collection days were matched with the appro-
priate client-level data from the same days. Because pantry
inventory data were assessed for nine of the 12 days (pre:
n = 3 and post: n = 6), the adjustedmodel only included clients
from days with corresponding inventory data (n = 149). All
data were analyzed in SAS 9.4 (SAS Institute Inc. Cary,
NC) or STATA 16 (StataCorp LLC. College Station, TX)
and significance was set at p < 0.05.

Results

Table 1 presents the demographic variables for clients pre-
(n = 121) and post- (n = 101) SWAP. Pre-SWAP, participants
selected a mean of 24.3 items (SD = 10.9) and post-SWAP,
participants selected a mean of 22.1 items (SD = 11.5). No
statistically significant differences were observed in any of
the participant characteristics between the pre- and post-
SWAP samples.

There was a main effect for SWAP rank (t = −3.06,
p = .003) on pantry inventory scores. The number of items
available increased as the nutritional ranking improved: red
M = 2.07 (.35), yellow M = 2.75 (.35), and green M = 2.80
(.35). There was not a significant main effect for time nor an
interaction between time and SWAP rank, suggesting that the
overall amount of inventory and amount of inventory per
SWAP rank remained consistent after SWAP was
implemented.

Table 2 presents the findings from the two regression
models testing the changes in the proportion of green and
red items in client baskets. The unadjusted results indicate that
the average proportion of items ranked green increased signif-
icantly by 11% from pre- to post-intervention, while the
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average proportion of clients’ red selections decreased signif-
icantly by 7% from pre- to post-intervention (R2 = 9% and
R2 = 7%, respectively). In the adjusted model, the observed
changes remained statistically significant with a 12% increase

in green and an 8% decrease in red after controlling for the
food pantry’s overall green and red food inventory on the
same days (R2 = 13% and R2 = 11%, respectively). No

Table 1 Client demographics for
pre- and post-SWAP samples Variable (pre-SWAP sample n, post-SWAP sample n) a Pre-SWAP

(n=121)

Mean±SD or (%) b

Post-SWAP

(n=101)

Mean±SD or (%) b

Adults in home (113, 94)

1 46.9 58.5

2 38.1 31.9

>2 15.0 9.6

Children in home (110, 93)

0 70.9 76.3

1–2 20.8 14.0

>2 8.2 9.7

Age (119, 97) 55.5±16.6 55.0±15.5

Income (110, 95)

≤$10,000 27.3 32.6

$10,001 - $20,000 40.0 42.1

$20,001 - $35,000 27.3 20.0

≥ $35,000 5.5 5.3

Education (116, 90)

≤ High school 54.3 55.2

> High school 45.7 44.8

Gender (119, 90)

Female 74.0 66.7

Male 29.2 33.3

Race/ethnicity (118, 96)

White Non-Hispanic 81.4 77.1

Hispanic 3.4 3.1

Black Non-Hispanic 9.3 3.1

Asian 1.7 2.1

American Indian 0.0 2.1

Multi-racial 3.4 6.3

Others 0.9 6.3

a Values vary due to missing data
b There were no statistically significant differences between any variables in pre- and post-SWAP samples

Table 2 Summary of regression
for proportion of clients’ food
selection pre- and post-SWAP
implementation a

Variable Green items Red items

Unadjusted model
(N=222)

R2=9%

β (SE)

Adjusted model b

(n=149)

R2=13%

β (SE)

Unadjusted model
(N=222)

R2=7%

β (SE)

Adjusted model b

(n=149)

R2=11%

β (SE)

Post SWAP 0.11 (0.02)*** 0.12 (0.03)*** −0.07 (0.02)*** −0.08 (0.02)***

(***p < 0.001)
a Reference category: pre-SWAP
b Adjusted model: controlling for food pantry inventory
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significant effect of any of the covariates was observed in the
models.

Table 3 presents the findings from the Wilcoxon signed-
rank test comparing the proportion of green and red foods
selected for each food type. Post-SWAP, the proportion of
green fruits and vegetables (p < 0.001) and dairy (p < 0.001)
significantly increased, whereas the proportion of red fruits
and vegetables (p < 0.001) and combination meals
(p < 0.001) significantly decreased. However, the selection
of green condiments also decreased significantly (p < 0.001)
and red beverages (p < 0.001) and condiments (p < 0.001) in-
creased. To illustrate these findings, Fig. 1 presents the count
of green, yellow, and red items selected for each food category
pre- and post-SWAP, standardized to 100 clients for ease of
comparison.

Discussion

This study supports the hypothesis that implementing a sys-
tem such as SWAP can help clients select a healthier basket of
foods in a client-choice pantry. These findings are consistent
with other recent studies in the food pantry setting. Grabow
et al. (2020) found that rearranging the pantry shelves to high-
light foods such as fresh fruit and vegetables increased client
selections of these products. Similarly, Caspi et al. (2019)
found that the nutritional quality of clients’ selections im-
proved following a multicomponent approach that included
increasing access to healthy foods and using placement to
highlight healthier options.

Notably, client selections improved even though the nutri-
tion profiles of the food pantry inventory remained consistent
before and after SWAP implementation. Cooksey-Stowers
et al. (2020) examined the inventory in six food pantries after
one year of implementing SWAP and found a significant

increase in green food, suggesting the experience of using
SWAP shifts decisions by pantry managers. The lack of
change in our data may be because the current study assesses
immediate changes after SWAP implementation, as opposed
to a full year later. Our inventory data also indicate that even
before the intervention, green items outnumbered red items in
the pantry. It is possible that this food pantry had already
prioritized supplying healthier options, which might also have
led to their interest in implementing SWAP. Notably, our
findings support the hypothesis that SWAP can improve client
selection beyond the effects of greater access and availability
of healthier foods.

These findings contribute to the literature on interventions
to increase fruit and vegetable consumption among low-
income populations (Gans et al. 2016; Long 2019; Young
2013). It was encouraging to observe that clients in the post-

Table 3 Changes in the
proportion of green and red items
selected by food group a

Green Red

Pre-SWAP Post-SWAP Pre-SWAP Post-SWAP

Fruits and vegetables 0.67 (0.42) 0.86 (0.33)*** 0.19 (0.33) 0.00 (0.00)***

Grains 0.00 (0.25) 0.00 (0.25) 0.00 (0.00) 0.00 (0.00)

Proteins 0.25 (0.50) 0.33 (0.60)* 0.33 (0.50) 0.25(0.50)

Dairy 0.00 (0.00) 1.00 (0.00)*** 0.00 (0.00) 0.00 (0.00)

Snacks/desserts 0.38 (0.83) 0.33 (0.50) 0.00 (0.50) 0.00 (0.50)

Beverages 0.00 (0.00) 0.00 (0.00) 0.00 (0.50) 0.50 (1.00)***

Combination foods 0.00 (0.45) 0.00 (0.33) 0.67 (0.50) 0.29 (0.94)***

Condiments 0.00 (0.67) 0.00 (0.00)*** 0.50 (1.00) 1.00 (0.33)***

Comparisons were performed for the proportion of clients’ selection by food groups using Wilcoxon signed-rank
test. (***p < 0.001, **p < 0.01, *p < 0.05)
a Values are the median and interquartile range (IQR) of proportion of clients’ selection per food group
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Fig. 1 Number of green, yellow, and red items for each food group
selected by clients pre- and post-SWAP implementation
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SWAP group selected a higher proportion of green fruits and
vegetables and a lower proportion of red fruits and vegetables.
One strength of SWAP is that canned fruits and vegetables are
arranged on shelves by nutrition rank, which allows clients to
quickly and easily identify canned fruit with lower sugar
levels and canned vegetables with lower sodium levels.
There was also a significant decrease in red client selections
within the combination food type—these are primarily soups
and canned pasta meals. Again, this may be because SWAP
allowed clients to quickly identify the products that were high
in sugar, sodium, or saturated fat, and thus not select them.

Contrary to our hypothesis, clients increased their selection
of red condiments and beverages post-SWAP. This result runs
counter to evidence from a systematic review that found that
traffic light labeling is associated with decreases in sales of
sugar-sweetened beverages (von Philipsborn et al. 2019). This
may be due to unanticipated factors that may influence the
consumption of beverages. Specifically, several of the days
when the post-SWAP data collection took place were partic-
ularly hot and humid. Increasing the availability of cold water
and limiting soft drinks may be a useful intervention during
the summer months. Relatedly, a specific red condiment such
as ketchup may have been particularly appealing during the
time 2 period close to the Fourth of July. Future qualitative
research may be useful to develop a more nuanced under-
standing of why clients select specific items, and exploring
choices seasonally, during specific times of the year.

A recent national survey of food bank directors found that
more than half reported using a tracking system to assess the
nutritional quality of inventory, and doing so was associated
with healthier inventory overall (Feldman and Schwartz
2018). Further, Feeding America, a nationwide network of
approximately 200 food banks, recently recognized the value
of a stoplight nutrition ranking system developed by a national
expert panel (Feeding America 2020; Schwartz et al. 2020). If
food banks across the country share nutrition rankings with
those who procure food for their partner pantries, then that
information can be utilized in the pantry setting to guide client
selections.

Strengths and limitations

The strengths of this study include the detailed measurement
of individual client baskets and the use of inventory ratings as
a control variable in the primary outcome analyses. This study
also has limitations. First, in order to maintain client anonym-
ity, we did not collect any identifying information; therefore,
we could not match client data from pre- and post-implemen-
tation, nor could we confirm how many clients participated in
both rounds of data collection. A second limitation concerns
the measurement of pantry inventory, which only provided an
approximation of the number of items at the beginning of the
day. Pantry inventory changes while the pantry is open

because clients take items and new deliveries arrive. In addi-
tion, it was not logistically feasible to complete the pantry
inventory every day of data collection. As a consequence,
the adjusted analyses were restricted to the smaller sample that
had inventory and client basket data from the same day.
However, the findings of the adjusted and unadjusted regres-
sions were very similar, suggesting that inventory changes
were not a major factor in the current study. Third, the major-
ity of the pantry clients in this study are white, middle-aged
women who had no children in the home. Thus, the findings
may not be generalizable to other demographics. Finally, a
fourth limitation is that this study was conducted at a single
client-choice pantry in a suburban area. There is variability in
how different food pantries operate and future research is
needed to identify the characteristics of pantries best suited
for SWAP.

Directions for future research

The current study was designed as a pilot test of the SWAP
intervention and our findings show that SWAPmay help food
pantry clients choose healthier foods. However, future studies
will need to assess the extent to which SWAP improves client
food selection across multiple food pantries. Designs of such
studies should also address the practical issues we encoun-
tered in our pilot testing.

First, we did not track clients by collecting personally iden-
tifying information, out of consideration for their status as
members of a vulnerable population. We gave each client a
business card with a randomly assigned identification number
during time 1 data collection, and asked clients to retain the
card and present it when we returned for time 2 data collec-
tion. This would allow us to match clients’ carts at time 1 and
time 2, without needing to collect clients’ names or other
sensitive information. While many clients returned with their
cards, many others misplaced or forgot to bring their cards
with them. Others could not remember if they had participated
in our study previously. As a result, we could not be certain
that participants with data from only one time point were truly
new participants. If researchers wish to compare pre- and post-
SWAP carts within participants, they will need to track clients
by name or another identifier.

Second, we found that the internet connection at the food
pantry was not always reliable; therefore, the WellSCAN pro-
gram had to be updated to ensure that all items from all
scanned carts were saved. Future studies should use the up-
dated version of WellSCAN.

Finally, our pilot study used a convenience sample of cli-
ents, collected over a few months during a single season.
Future studies should randomly select clients to shop in either
SWAP or non-SWAP pantries across multiple seasons to ac-
count for seasonality.
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Conclusion

These findings highlight the potential of using a stoplight
nutrition ranking system that is consistent with a larger nation-
al movement to improve nutrition quality across the entire
food banking network. To build the research evidence on the
use of nutrition ranking in pantries to influence client choices,
a randomized controlled trial of the SWAP system in which
the same clients are identified and followed over time is need-
ed. Future research can also examine if healthier selections in
the pantry increase healthy food-related decisions in other
settings, such as grocery stores. Finally, the ultimate goal is
to improve diet-related health outcomes. Future studies can
examine how a system such as SWAP can support pantry
clients with diet-related diseases such as diabetes, hyperten-
sion, and obesity.
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