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ABSTRACT
Background: The onset of the coronavirus disease 2019 (COVID-19) pandemic increased demand for emergency food assistance and has caused
operational shifts in the emergency food system.
Objective: This research explored how the initial phase of the COVID-19 pandemic influenced the food supply of 2 food pantries.
Methods: A case study approach was applied to collect data during the initial phase of the COVID-19 pandemic. Food supply data were collected
weekly at 2 food pantries in southwest Montana for 17 wk in 2020. Surveys and interviews were conducted with food pantry clients and staff,
respectively. Descriptive statistics and inferential statistics were applied to analyze quantitative data. Food supply data were analyzed using the
Healthy Eating Index (HEI)-2015, NOVA system, and Unprocessed Pantry Project (UP3) Framework. Thematic analysis was applied to qualitative
data.
Results: The food boxes collected between the 2 food pantries (n = 43) had a mean (± SD) total HEI-2015 score of 76.41 ± 7.37 out of a possible
score of 100. According to both the NOVA and the UP3 Framework, 23.4% of the total food distributed was ultra-processed food. Of the food
distributed, 50.0% and 48.3% was fresh, unprocessed food according to NOVA and UP3 Frameworks, respectively. From staff interviews, 3 themes
arose that describe the food pantry operations that experienced change during the COVID-19 pandemic, including food procurement, distribution
preparation, and food distribution. Nine supporting subthemes describing the causes and consequences of the operational themes were
identified. Staff perceived that the nutrient quality of the food boxes increased from food distributed previously to the COVID-19 pandemic,
whereas over one-third (39.4%) of food pantry clients who responded to surveys preferred the food box model.
Conclusions: The COVID-19 pandemic has caused enormous operational challenges within food pantries. Food pantries overcame these
challenges by swiftly and effectively altering operations so as to continue to distribute nutritious food boxes to pantry clients. Curr Dev Nutr
2021;5:nzab115.
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Introduction

The onset of the coronavirus disease 2019 (COVID-19) pandemic has
spurred food insecurity and a monumental shift in the ways the emer-
gency food system (EFS) acquires and distributes food (1). In the United
States, it is projected that 17 million more people experienced food inse-
curity than did prior to the COVID-19 pandemic (1). Lower socioeco-
nomic populations experience food insecurity and develop obesity and
noncommunicable chronic disease at higher rates than the general pub-

lic (2–5), a situation that was further exasperated during COVID-19 for
lower socioeconomic populations (6).

Food insecurity is defined as the condition of being unable to ob-
tain enough nutritious food consistently and reliably, in a safe and so-
cially acceptable manner (7, 8). Research demonstrates that low-income
and food-insecure populations are less likely to achieve dietary recom-
mendations compared with more affluent and food-secure populations
(9, 10). Simultaneously, low-income and food-insecure individuals of-
ten consume lower-quality diets due to the higher cost of healthy food,
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including ultra-processed foods (UPFs), which have been shown to con-
tribute to deleterious health outcomes (11–14).

To reduce food insecurity in America, a network of food banks, food
pantries, and soup kitchens, known collectively as the EFS, work to pro-
vide food to those in need. Over 40 million Americans access this system
annually, frequently through food pantries where the food available is
supplied through purchases, donations, and disbursements from state
and regional food banks (15–17).

Since the 1980s, many food pantries have shifted to providing a self-
choice shopping model, where customers can peruse stocked shelves
and make selections based on preferences, needs, appropriateness, and
food-preparation knowledge (17). As a result, food pantry patrons’ diet
quality is determined by their selection of foods from the food pantry’s
available items, along with foods obtained through means outside of the
food pantry (15). A systematic review conducted by Simmet et al. (18)
concluded that the nutritional quality of the foods provided from the
EFS does not support a healthful diet. A 2016 analysis of the food sup-
ply of food bank shelves determined that the average total Healthy Eat-
ing Index (HEI) score, a standardized method for identifying adherence
to the Dietary Guidelines for Americans (DGA), was 62.7 out of 100
(19, 20).

The occurrence of the COVID-19 pandemic and associated regu-
latory measures applied potentially has vast implications for the nutri-
tional quality of the foods available within the EFS. There is little known
about how the changes implemented in EFS operations impact the nu-
trient quality of the food supply distributed to EFS clients. The purpose
of this research is to identify and evaluate the consequences of the ini-
tial phase of the COVID-19 pandemic on food supply, nutrient quality,
and distribution methods of 2 food pantries within southwestern Mon-
tana that offered a self-choice model of food distribution pre–COVID-
19. This research aimed to determine how the food distribution system
changed within these food pantries and applied findings to identify rec-
ommendations for building a healthy food supply within similar food
pantries.

Methods

This research drew upon a case study approach to collect data beginning
in April 2020, directly following the operational shifts made by food
pantries as a result of COVID-19, and continued until August 2020.

Food pantry sites
Immediately prior to the COVID-19 pandemic, this research team con-
ducted a study, called the UnProcessed Pantry Project, at 2 food pantries
in Montana that evaluated the quality of the food supply over a 1-y pe-
riod (14, 21). This research created a strong collaborative relationship
between the food pantries and the research team, which allowed for
continued data collection during the COVID-19 pandemic.

In Montana, stay-at-home orders were issued in mid-March and
phased reopening began in late April (22). Due to stay-at-home orders
that closed nonessential businesses, unemployment rates spiked, driv-
ing increased rates of food insecurity. As of August 2020, 28,922 total
unemployment insurance claims were filed, nearly triple that of pre–
COVID-19 rates (23). Along with the increase in unemployment, par-
ticipation in the Supplemental Nutrition Assistance Program (SNAP)

increased with growing population need (24). During 2018, approxi-
mately one-tenth of Montana residents received food through the Mon-
tana Food Bank Network (25). In response to the growing COVID-19–
related food insecurity, the percentage of Montanans accessing the EFS
through food banks increased at least 20% to 30% during 2020, after the
onset of the COVID-19 pandemic (26).

As EFS use increased, systematic changes occurred to increase
worker and client safety throughout food banks and food pantries na-
tionwide (27). In Montana, 3 main shifts occurred across the EFS. First,
food donations from the public were no longer accepted and instead
money was requested to allow food pantries to purchase large quanti-
ties of food for food boxes. Second, food rescue operations from grocery
stores were temporarily discontinued or significantly decreased (26).
Third, many food pantry clients were no longer choosing their own
food, and rather being provided a prepacked food box.

Located in non-metro southwestern Montana (28), both food pantry
operations offered a self-choice shopping model prior to the COVID-19
pandemic. Both food pantries accepted donations of food and money to
varying degrees. Food Pantry 1 also ran a food rescue program, collect-
ing food from grocery stores (29, 30). Food Pantry 1, which also acts as
a food bank, distributed 2,000,000 pounds of food to customers during
the same time period (29, 30). Food Pantry 2 distributed over 200,000
pounds of food during the 2018–2019 fiscal year (29).

Food supply data and interpretation
Data were collected weekly at the 2 food pantry sites for 17 wk. For
safety, food pantry clients were provided a prepacked food box, which
was placed directly into their vehicle. All food boxes were packed with
enough food for a household size of 4 to last approximately 1 wk, and
families could return to the food pantry as frequently as needed.

Data were collected through photographs to follow COVID-19 pro-
tocols and social-distancing guidelines; the researchers could not di-
rectly visit the food pantry. Food pantry staff were directed to randomly
select a food box after packaging for distribution and then photograph
the food items prior to the client’s food pick-up (Figure 1). Researchers
drew upon food photography methods to assess the food boxes (31, 32).
Each photograph depicted the entire contents of a single food box dis-
tributed so that labels were clearly identifiable. Staff captured these pho-
tos between 2 to 3 times per week initially and then transitioned to once
per week as the variation in the distribution process stabilized on 3 occa-
sions early in data collection; staff from 1 food pantry sent photographs
of 2 different food boxes on a single day. In order to select a single food
box for each day of data collection, the food boxes were numbered 1 or
2, and a random generator was used to select which box would be used
for analysis.

Upon receiving the photographs from the food pantry staff, the lead
researcher assessed and recorded each item in each food box accord-
ing to the inventory protocol. Prepackaged items were counted and
recorded individually. For every food item available, the name (e.g.,
low-sodium green beans), brand, number of units, servings per unit, to-
tal number of servings, and food group (e.g., dairy, vegetable, poultry)
were recorded. Items with differing brands were entered separately, even
if the item was the same type of food. Items with the same brand, but
with differences in processing, were also recorded separately. As freshly
packaged items, such as bakery breads or fresh fruits, often lack food
labels with volume or weight listed, the researchers used USDA Food
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FIGURE 1 Sample food pantry food box contents for understanding the influence of the COVID-19 pandemic on the food supply in the
emergency food system. COVID-19, coronavirus disease 2019.

Data Central to approximate the weight of the item based on the calcu-
lated composite of the average serving size across all possibilities within
each type of food (33). For food boxes with unclear photographs, both
the lead researcher and a research assistant individually assessed the
food boxes, compared results, reached a consensus, and recorded the
items.

To determine the nutritional value of food items, the identified
foods from the food pantry food boxes were compared across multiple
databases. Each food item was matched with its corresponding descrip-
tion and food code from the Food and Nutrient Database for Dietary
Studies (FNDDS) and Food Patterns Equivalent Database (FPED) (34,
35). The FNDDS provides nutrient values for items reported in the di-

etary intake piece of the NHANES known as What We Eat in America.
The FPED then uses the foods and beverages in the FNDDS to deter-
mine USDA food pattern equivalents (36). FNDDS and FPED values
are reported per 100-g serving. Therefore, the total number of servings
of each food pantry inventory item (as provided in the food pantry in-
ventory dataset) and each food box inventory item (as provided in the
food box inventory dataset) were multiplied by the item’s average weight
in grams per serving, listed in the FNDDS Portions and Weights dataset
under “quantity not specified.” These values were then divided by 100
to determine the number of standard 100-g servings per food pantry
inventory item (21). The information provided from the FNDDS and
the FPED is required to compute HEI-2015 scores.
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TABLE 1 Semi-structured interview questions for understanding the influence of the COVID-19
pandemic on the food supply in the emergency food system1

Interview guide

1 What changes occurred due to COVID-19 that caused the food bank or food pantry to become
more efficient? Will any of the changes be continued?

2 What changes made due to COVID-19 caused the food pantry or food bank to become more
inefficient? Will those changes be altered?

3 Do you think the changes made due to COVID-19 improved or did not improve the nutritional
quality of the food provided to the customers of your food bank?

4 How has going from having volunteers to having no or few volunteers impacted the work you do?
5 Has not having volunteers impacted clients and their diets?
6 How has not accepting food donations and only accepting monetary donations changed the

foods available for food pantry clients?
7 How has not accepting food donations changed the work you do?
1COVID-19, coronavirus disease 2019.

HEI-2015, NOVA food classification system, and the Unprocessed
Pantry Project (UP3) Framework were used to assess the nutrient qual-
ity and contribution of UPFs to the food supply for a well-rounded un-
derstanding of the food supply.

The HEI is a metric that can be used to determine how well a diet
pattern or food environment is in alignment with the DGA (21). The
HEI is a scoring system with a scale ranging from 0 to 100, where a
score of 100 represents a diet or food environment in alignment with
the Dietary Guidelines (37). To calculate the HEI score, 13 nutritional
components are assessed in terms of adequacy or moderation recom-
mendations. The adequacy components are composed of foods that the
DGA encourage Americans to consume. Comparatively, the modera-
tion group is composed of foods that should be limited (37, 38).

NOVA (which is not an acronym, but rather means “new” in Por-
tuguese) and the UP3 classification systems were applied to each food
item (39). Classifications were made by reading each item’s list of ingre-
dients and Nutrition Facts panel, and then referring to both the UP3 and
NOVA classification criteria to identify which category within both sys-
tems the item belonged (14, 39). The NOVA system classifies foods as ei-
ther unprocessed or minimally processed (group 1), processed culinary
ingredients (group 2), processed foods (group 3), and UPFs (group 4)
(39, 40). Comparatively, the UP3 Framework expands upon the NOVA
classification system by establishing 5 categories—namely, fresh foods,
pantry staples, lightly prepared, heavily prepared, and UPFs (14).

Qualitative interviews with staff
Phone interviews with paid food pantry staff were conducted by the
lead researcher to learn about staff perceptions regarding the shifts in
operations as a result of COVID-19 (Table 1). Written consent was
first obtained from staff to participate in the interview and demographic
information was also collected. The semi-structured interviews lasted
approximately 1 h and followed an interview guide. Ten open-ended
questions were asked and prompts for each question were used to fur-
ther probe for information. Thirteen staff members between the 2 food
pantries were invited to participate and 8 staff members agreed to par-
ticipate in the interview process.

Food pantry client surveys
Brief multiple-choice surveys (Supplemental Table 1) were conducted
by food pantry staff over 1 mo at both locations in southwest Montana

to assess if the food boxes were providing enough food and foods that
the customers needed, wanted, and used. The surveys sought to deter-
mine if clients were receiving adequate food overall, and within specific
food groups. Questions covered topics including if the amount of food
provided met the customers’ needs, the types of foods customers are get-
ting too little and too much of, and the customers’ preference about the
food distribution model (shopping model vs. food box model). Deiden-
tified responses to the multiple-choice customer survey questions were
returned to the lead researcher by food pantry staff and entered into Ex-
cel (Microsoft Corporation). All entries were checked against the survey
3 times and a second researcher verified the data.

All human subjects research was approved by the Montana State
University Institutional Review Board.

Statistical analysis
Descriptive statistics were used to summarize customer survey re-
sponses, count emerging themes regarding gained and lost efficiencies
with food distribution as a result of COVID-19, and to assess each food
pantry’s food supply and food box composition individually and by
month, to detect changes over time in the distribution of total calories,
pounds, and servings of food in each UP3 and NOVA classification cat-
egory (41). SAS macros (SAS Institute) provided by the National Cancer
Institute were used to compute HEI-2015 scores for each month of data
collection, using the Simple HEI Scoring Algorithm (42). Mean scores
were assessed overall, by food pantry, distribution model, and month,
and stratified by UP3 and NOVA classification. A 2-tailed t test was then
used to assess the difference in means between Food Pantry 1 and Food
Pantry 2, as well as between before and during COVID-19 modifications
in food distribution. A general linear regression model was used to con-
duct a time trend analysis of HEI-2015 scores over the 5 mo of food box
data collection. The most commonly available foods distributed with
the food box drive-through distribution model were determined by first
calculating the total number of servings of food distributed overall. The
leading foods within each UP3 category were then determined by cal-
culating the percentage of total servings distributed.

All qualitative responses were recorded and transcribed verbatim by
the lead researcher. The content analysis method was used to analyze
qualitative responses (43). A list of open codes was first created by 2
researchers independently reviewing the transcripts. The 2 researchers
discussed the open codes and then merged them into a codebook. Next,
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TABLE 2 HEI scores of food boxes overall and by food pantry for understanding the influence of the COVID-19 pandemic on the
food supply in the emergency food system1

Maximum
value

possible

Combined mean of
Food Pantry 1 and

Food Pantry 2
(n = 43)

Food Pantry 1
(n = 22)

Food Pantry 2
(n = 21)

P-Value2

(differences
between Food

Pantry 1 and Food
Pantry 2)

HEI-2015
Total vegetables 5 5 ± 0 5 ± 0 5 ± 0 —
Greens and beans 5 5 ± 0 5 ± 0 5 ± 0 —
Total fruit 5 3.70 ± 1.30 3.33 ± 1.51 4.09 ± 0.91 0.053
Whole fruit 5 4.53 ± 1.18 4.27 ± 1.54 4.80 ± 0.50 0.139
Whole grains 10 7.31 ± 2.55 7.09 ± 2.66 7.54 ± 2.48 0.570
Total dairy 10 7.27 ± 2.43 8.14 ± 2.19 6.35 ± 2.37 0.014
Total protein 5 5 ± 0 5 ± 0 5 ± 0 —
Seafood and plant protein 5 5 ± 0 5 ± 0 5 ± 0 —
Fatty acids 10 4.86 ± 3.33 4.79 ± 3.31 4.92 ± 3.43 0.901
Sodium 10 3.66 ± 2.50 4.27 ± 2.47 3.02 ± 2.40 0.099
Refined grains 10 8.73 ± 2.11 7.98 ± 2.60 9.52 ± 1.00 0.014
Saturated fat 10 6.56 ± 3.33 6.73 ± 3.50 6.39 ± 3.21 0.739
Added sugar 10 9.79 ± 1.37 9.59 ± 1.92 10 ± 0 0.332
Total score 100 76.41 ± 7.37 76.19 ± 8.07 76.64 ± 6.75 0.844

Kcal — — 49005.4 26125.5 0.001
1Values are mean ± SD, unless indicated otherwise. COVID-19, coronavirus disease 2019; HEI, Healthy Eating Index.
2Significant differences observed between pantries at P < 0.05.

the interviews were split into individual quotes that contributed to the
research question. Each individual quote ranged from short answers of
about 10 words to longer responses of approximately 100 words. The
codebook was then refined with definitions and applied to individual
quotes independently by 2 researchers. Researchers discussed and re-
solved coding discrepancies. Coding frequency within 1 interview and
across interviews was tabulated. From this process, the codes were orga-
nized into themes and subthemes regarding changes that occurred due
to the COVID-19 pandemic.

Results

Food supply
In total, 43 food boxes were collected between the 2 food pantries. Of
these, 22 food boxes were collected from Food Pantry 1 and 21 food
boxes were collected from Food Pantry 2. Food boxes were packed with
a standard set of dry-good items that contained beans, pasta, rice, cereal,
canned soup, shelf-stable milk, peanut butter, canned fish, and canned
vegetables. Variation in food boxes stemmed largely from either what
was available to purchase or procure through food rescue. The food
boxes had a mean (± SD) total HEI-2015 score of 76.41 ± 7.37 out of
a possible score of 100 (Table 2). Overall, the highest scores were re-
ceived in the categories of Total Vegetables, Greens and Beans, Total
Protein, and Total Seafood and Plant Protein, which all received scores
of 5 out of 5. Scores were lowest in the categories of sodium, with a mean
score of 3.66 out of 10, and in fatty acids, with a mean score of 4.86 out
of 10.

No significant trends were observed in total monthly HEI-2015
scores of food boxes distributed between April and August 2020. At
Food Pantry 1, the highest mean (± SD) total HEI-2015 score of 82.86
± 6.88 was recorded in June while the lowest mean total HEI-2015 score

of 70.57 ± 0.53 was recorded in August (P-trend = 0.34). Food Pantry
2 recorded its highest mean total HEI-2015 score of 79.19 ± 5.86 in
May and lowest mean total HEI-2015 score of 72.76 ± 9.79 in June (P-
trend = 0.69). The 2 food pantries’ overall combined total HEI-2015
scores ranged from a mean high of 78.41 ± 8.40 in May to a low of
71.89 ± 2.74 in August (P-trend = 0.31) (Table 3).

Food Pantry 1 distributed food boxes with significantly more kilo-
calories per box than Food Pantry 2 (P < 0.01). Food Pantry 1 provided
an average of 49,005 kcal per food box and Food Pantry 2 provided
an average 26,126 kcal per food box. Despite this difference, no sig-
nificant variation between food pantries in total HEI scores was found
(P = 0.844), where Food Pantry 1 achieved a mean total HEI-2015
score of 76.19 and Food Pantry 2 received a score of 76.64. However,
significant differences were found between pantries in the individual
HEI component category scores of refined grains (P = 0.014) and dairy
(P = 0.014). In the individual HEI component category of Total Dairy,
Food Pantry 1 had a score (± SD) out of 10 of 7.27 ± 2.43, whereas Food
Pantry 2 had a score of 8.14 ± 2.19 (Table 2). In the category of Refined
Grains, Food Pantry 1 had a score out of 10 of 8.73 ± 2.11 and Food
Pantry 2 had a score of 7.98 ± 2.60.

A relation was observed between total HEI scores and level of food
processing, using both the NOVA and UP3 food classification systems.
When stratified by NOVA classification, total HEI scores were highest
in fresh, unprocessed foods, with a score of 78.47. Processed foods and
UPFs received progressively lower scores of 69.73 and 47.92, respec-
tively (Table 4).

Similarly, when stratified by UP3 classification, fresh foods received
the highest total HEI-2015 score of 77.87. As food processing increased,
the total HEI scores by category decreased. Lightly prepared foods re-
ceived a total HEI score of 68.80, heavily prepared foods received a total
HEI score of 59.19, and UPFs received a total HEI score of 47.92. By both
NOVA and UP3 classifications, UPFs received the lowest HEI scores in
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TABLE 3 Trend in total HEI scores of food pantry food boxes, April–August 2020 for understanding the influence of the
COVID-19 pandemic on the food supply in the emergency food system1

April May June July August P-trend

Food Pantry 1 75.33 ± 2.66 77.82 ± 10.28 82.86 ± 6.88 72.52 ± 7.48 70.57 ± 0.53 0.34
Food Pantry 2 76.16 ± 5.53 79.19 ± 5.86 72.76 ± 9.79 78.44 ± 7.17 73.22 ± 3.89 0.69
Overall Combined 75.74 ± 4.04 78.41 ± 8.40 77.09 ± 9.64 75.48 ± 7.58 71.89 ± 2.74 0.31
1Values are means ± SD. COVID-19, coronavirus disease 2019; HEI, Healthy Eating Index.

greens and beans (0.88 out of 10), total fruit (0.33 out of 10), whole fruit
(0.49 out of 10), saturated fat (2.66 out of 10), and sodium (2.03 out
of 5).

The food boxes contained 14,581 servings of food in total, of
which 50% was fresh, <0.1% was processed culinary ingredients,
26.3% was processed, and 23.4% was ultra-processed when classified
according to NOVA. By the UP3 classification system, food boxes
comprised 48.3% fresh food, 0.2% pantry staples, 17.2% lightly pre-
pared food, 10.7% heavily prepared food, and 23.4% UPF servings
(Table 5).

According to the UP3 classification system, the most frequent fresh
foods by total number of servings provided in the food boxes were
onions (8.6%), potatoes (7.2%), 2% milk (6.5%), eggs (5.3%), and pasta
(4.8%) (Table 6). Butter was the only pantry staple provided within
the food boxes with a total of 24 servings (100%) of the 14,581 to-
tal food servings in the data collected. The most frequent lightly pre-
pared items by total number of servings distributed were salted pista-
chio nuts (7.63%), whole-wheat bread made from a home recipe or bak-
ery (7.6%), dried plums (5.2%), multigrain bread (4.8%), and reduced-
sodium canned chickpeas (4.0%). The most frequent heavily prepared
items by total servings distributed were nuts and fruit trail mix (10.3%),
canned salmon (9.4%), cheddar cheese (5.1.%), canned corn (4.9%), and
Colby jack cheese (4.1%). The most frequent UPF items by number of
servings were peanut butter (12.5%), dry mashed potato mix (8.2%),
cheese with additives and colorings (6.1%), packaged bread (4.3%), and
chocolate milk (6.6%) (Table 6).

Client surveys
The results from the 104 client surveys conducted are listed in Supple-
mental Table 1. Of the clients surveyed, 74.2% from Food Pantry 1 and
73.5% of respondents from Food Pantry 2 stated that they were receiv-
ing just the right amount of food to meet their family’s needs. Of respon-
dents from Food Pantry 1, 6.1% stated they were receiving slightly too
much food and 12.1% stated they were receiving slightly too little food.
Of respondents from Food Pantry 2, 11.8% stated they were receiving
slightly too much food and 11.8% of respondents stated they were re-
ceiving slightly too little food.

When asked about specific food items at Food Pantry 1, 53% stated
they were receiving too little meat (including chicken, turkey, beef, or
venison), 37.9% of respondents stated they were receiving both too little
vegetables (canned, fresh, or frozen) and too little fruit (canned, fresh,
or frozen), and 10.6% of respondents said they were receiving too little
dairy (including milk, yogurt, cottage cheese). At Food Pantry 2, 15.8%
of respondents stated they were receiving too little ground beef, 26.3%
stated they were receiving too little fresh fruit, 18.4% stated they were
receiving too few eggs, and 15.8% stated they were receiving too little
milk.

The survey conducted by Food Pantry 1 included a question that
asked whether the client preferred the shopping distribution model or
the food box distribution model. Of respondents, 40.9% stated that they
preferred the shopping model, whereas 39.4% of respondents preferred
the convenience of picking up the prepacked food boxes. No corre-
sponding question was asked at Food Pantry 2.

TABLE 4 HEI scores of food boxes, stratified by NOVA and UP3 classifications for understanding the influence of the COVID-19
pandemic on the food supply in the emergency food system1

NOVA classification UP3 classification
HEI component 1 2 3 4 1 2 3 4 5

Total vegetables 4.82 0.00 4.90 2.48 4.82 0.00 4.65 3.33 2.48
Greens and beans 3.94 0.00 4.77 0.88 3.94 0.00 4.53 1.05 0.88
Total fruit 4.14 0.00 3.35 0.33 4.17 0.00 2.79 2.65 0.33
Whole fruit 4.44 0.00 3.67 0.49 4.50 0.00 3.03 2.81 0.49
Whole grains 5.39 0.00 8.07 3.22 5.39 0.00 7.36 2.00 3.22
Dairy 8.59 0.00 3.04 6.79 8.67 0.00 1.37 3.57 6.79
Total protein 4.44 0.00 4.96 4.93 4.44 0.00 4.97 4.36 4.93
Seafood and plant protein 3.26 0.00 4.97 3.60 3.26 0.00 4.85 3.95 3.60
Fatty acid ratio 3.64 0.00 5.93 4.81 3.16 0.00 7.25 5.68 4.81
Sodium 8.73 10.00 1.00 2.03 8.44 10.00 2.06 2.48 2.03
Refined grains 8.71 10.00 7.74 6.80 8.71 10.00 7.58 9.00 6.80
Saturated fat 8.39 0.00 7.46 2.66 8.39 0.00 8.38 6.59 2.66
Added sugar 10.00 10.00 9.87 8.90 10.00 10.00 9.97 8.73 8.90
Total HEI score 78.47 30.00 69.73 47.92 77.87 30.00 69.80 56.19 47.91
1COVID-19, coronavirus disease 2019; HEI, Healthy Eating Index; UP3, Unprocessed Pantry Project.
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TABLE 5 Total servings of food distributed in food boxes by NOVA and UP3 classification for understanding the influence of the
COVID-19 pandemic on the food supply in the emergency food system1

Total distribution by NOVA classification Total distribution by UP3 classification
Food pantry and unit n 1 2 3 4 1 2 3 4 5

Total, overall
Servings 14,581 7289 24 3833 3407 7049 24 2515 1559 3407
% 100 50 <0.1 26.3 23.4 48.3 0.2 17.2 10.7 23.4

Food Pantry 1
Servings 9578 4881 24 2050 2601 4641 24 1484 807 2601
% 100 51 0.3 21.4 27.2 48.5 0.3 15.5 8.4 27.2

Food Pantry 2
Servings 5002 2408 0 1783 806 2408 0 1031 752 806
% 100 48.1 0 35.6 16.1 48.1 0.0 20.6 15.0 16.1

1COVID-19, coronavirus disease 2019; UP3, Unprocessed Pantry Project.

Qualitative interviews with food pantry staff
Interviews were conducted with 8 staff members between 2 food
pantries to better understand how the COVID-19 pandemic created
challenges and opportunities within their work. In total, 3 operational
themes and 9 subthemes emerged (Figure 2).

Operational themes
Staff responses to open-ended interview questions illuminated 3 themes
that distinguished operations of the food pantries that were disrupted

by COVID-19, including Food Procurement, Food Distribution Prepa-
ration, and Food Distribution.

Food Procurement is defined as the means taken by the food pantry
to obtain food to provide to clients. These methods vary and include
food rescue operations, food donations from the public, and food pur-
chases from food distributors or grocery stores, and foods received from
USDA programs such as The Emergency Food Assistance Program
(TEFAP) or the Farmers to Families Program. Food Procurement was
impacted by food shortages, changes in the supply chain, and a need to

TABLE 6 Most frequent food items distributed in food boxes, by serving and UP3 classification
for understanding the influence of the COVID-19 pandemic on the food supply in the emergency
food system1

UP3 classification Servings
Percentage of

servings

Group 1: Fresh, unprocessed foods 7049 100
Onions, raw 608 8.6
Potato, boiled, from fresh, peel eaten, no added fat 505 7.2
Milk, reduced fat (2%) 456 6.5
Egg, whole, raw 372 5.3
Pasta, cooked 336 4.8

Group 2: Pantry staples 24 100
Butter 24 100

Group 3: Lightly prepared foods 2515 100
Pistachio nuts, salted 192 7.63
Bread, whole wheat, made from home recipe or

purchased at bakery
192 7.6

Dried plums 132 5.2
Bread, multigrain, toasted 120 4.8
Chickpeas, from canned, reduced sodium 101.5 4.0

Group 4: Heavily prepared foods 1559 100
Trail mix with nuts and fruit 160 10.3
Salmon, canned 147 9.4
Cheese, cheddar 80 5.1
Corn, canned, cooked, no added fat 77 4.9
Cheese, Colby Jack 64 4.1

Group 5: Ultra-processed foods 3407 100
Peanut butter 425 12.5
Mashed potato mix, dry 281 8.2
Cheese, with additives and colorings 208 6.1
Packaged bread 147 4.3
Chocolate milk 136 4.0

1COVID-19, coronavirus disease 2019; UP3, Unprocessed Pantry Project.
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FIGURE 2 Operational themes and subthemes for the influence of the COVID-19 pandemic on the food supply in the emergency food
system. COVID-19/COVID, coronavirus disease 2019.

decrease human interaction. At both sites, TEFAP foods doubled from
approximately 10% to 20%. One staff member summarized these supply
chain changes as follows: “There has been disruption in the supply chain
because grocery stores have been without much inventory and have not
been able in fact to fill orders that we have wanted to place with them
and it’s forced us to get creative and seek out other sources like using
the TEFAP program more. But we’ve been picky on the foods that we
get from them because we’ve got a written food nutrition distribution
policy at our food pantry.” Another staff member noted, “We’ve had to
scale down [on food rescue] and that was a big way that we relied on
getting fresh produce and so we’ve had to create new systems to get pro-
duce.” Conversely, however, 1 staff member noted, “With the reduced
food rescue, some of the donations that have fallen off are like just the
flat-out junk food, like those packages of Hostess Ding Dongs and the
little donuts, and we’ve talked as a staff for quite a while about minimiz-
ing sugar, sugar products and it would be lovely to not have to accept
those kinds of things.”

Distribution Preparation is the operational theme defined as all
of the steps taken to ready food for food pantry clients. Prior to the
COVID-19 pandemic, this theme involved sorting food items, repack-
aging bulk items, and stocking shelves. Food pantries shifted from
a shopping model to a food box model, packing food boxes instead
of stocking shelves. One staff member noted that “When it comes to
stocking for food box distribution it’s similar to stocking shelves.” Dis-

tribution preparation did not have a significant impact on nutrition
quality.

Food Distribution is defined as how clients received food from the
food pantry. Food Distribution was impacted as food pantry clients no
longer self-selected their own foods. One staff member emphasized that,
with the food box distribution model, “The biggest thing we’ve lost is
that our clients aren’t choosing the food that they are receiving, which
was a huge aspect of our food bank that we were proud of and that
worked really well.”

Causes and impacts of food pantry operational shifts
during COVID-19
Staff responses indicated 9 subthemes that describe the causes and im-
pacts of the operational changes, including No Food Donations, Only
Monetary Donations; Decreased Food Rescue, Increased Purchasing;
Volunteers Decrease; Staffing Changes; Shopping Model Eliminated,
Drive-Through Distribution Only; Perceptions of Nutrition Quality;
Food Access; Public Misunderstanding; and Social Support.

The first 5 subthemes describe causes of change in operational
themes. The last 4 subthemes describe impacts that occurred as a re-
sult of these changes.

No Food Donations, Only Monetary Donations is defined as food
pantries not accepting food donations from the general public and in-
stead requesting only monetary donations be made. Staff mentioned
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this subtheme 39 times during the interviews. Financial donations com-
pared with prior to the COVID-19 pandemic increased (amounts are
confidential), especially in light of decreased food donations due to
policy changes to align with COVID-19 precautions. Staff noted that
“[Food donations have] always been a really good source of food for us
because, there is a lot of diversity…at the same time we can’t control
what we are getting and sometimes the quality is pretty bad.” Similarly,
another staff member noted, “We’ve purchased a lot more stuff which
ties into the not accepting food donations, but just accepting money, so
we’ve been able to purchase the things that we actually need.”

Decrease Food Rescue, Increased Purchasing is defined as due to
the need to limit opportunities for COVID-19 exposure, food pantries
stopped operating food rescue routes. Prior to COVID-19, these routes
involved staff and volunteers driving to grocery stores to collect foods
that were no longer salable. Staff mentioned this subtheme 45 times
during the interviews. Staff stated, “We’ve diminished or reduced the
amount of businesses we are going to so…we are getting less food, so
it’s quicker for us to process it, to sort out what looks good and what is
not… we are also reducing the variety of what we are giving away.” Last,
staff shared how the decrease in food rescues resulted in increased use
of other food-sourcing methods and noted, “We’ve had to scale down
[on food rescue] and that was a big way that we relied on getting fresh
produce…we’ve purchased a bit more than I’ve seen us purchase. We’ve
gotten a lot of assistance from federal and state programs to get produce,
so it’s all just been different.”

Decreased Volunteers due to the number of volunteers allowed at
the food pantries being cut dramatically was mentioned 56 times during
interviews. Staff stated, “I think it goes against a lot of our grain here how
we’ve transformed our system. Our motto was really like many hands
make light work…now we transitioned to as few people as possible and
that has been a really interesting perspective to see how we can run the
food bank in this way with less labor.”

Staffing Changes were made to prioritize health and safety during
the COVID-19 pandemic. For example, Food Pantry 1 was split into 2
teams and Food Pantry 2 hired 2 new staff members to make up for lost
volunteers. Staff mentioned staffing changes 42 times during interviews.
Staff stated, “We mapped out the exact number of people we needed to
staff our distribution and what those exact roles would be and figured
out a way to control traffic and get people in and out of our parking lot
as fast as possible.”

Shopping Model Eliminated, Drive-Through Distribution Only is
defined as food boxes prepared with food items, staff directly place the
food box into client’s vehicle, and the client drives off with food. Staff
mentioned this theme 63 times during interviews. Staff noted, “We re-
ally homed in on a system to get people in and out as quickly as possi-
ble” and “We’re working on recipes and meal kits and menu ideas for the
week.” Staff also mentioned that, for some, the drive-through distribu-
tion model might be preferred. One staff member stated, “Specifically,
an example is with the senior commodities program, I think for that
particular program we may just continue with the curbside pick option,
so that these seniors don’t have to park and get out and come in; instead
they can just pull into line and we’ll put the food into their car and off
they go.”

Perceptions of Nutrition Quality is defined as the anecdotal thoughts
by staff of how healthy the foods in the food boxes being distributed
were. Staff mentioned this subtheme 51 times. Sample quotes from staff

interviews on this theme include the following: “What we are putting in
their box is the healthiest stuff that we have.” Staff also noted, “The ma-
jority of the box is pretty unprocessed. It’s mostly produce, dairy, bags of
grains, real pasta, rice, dry beans, so the majority is pretty, pretty simple
and healthy.” Last, 1 staff member stated, “I believe for some customers
it probably improved the quality because they were not able to choose.”

Food Access is defined as the ability of food pantry clients to obtain
food that is nutritionally adequate, socially appropriate, and culturally
acceptable. Staff mentioned this subtheme 46 times during interviews.
On this subtheme staff noted, “We’re still here and able to give out food,
and we still have plenty of food even if it’s different than what we are
used to having, so I think we’ve been able to adapt enough to be able to
provide food still or enough food still.”

Public Misunderstanding is defined as food pantry operations that
the general population is not aware of or does not consider, such as the
sorting of food that is required with food donations to check for safety
and appropriateness. Staff mentioned this subtheme 23 times and sam-
ple quotes included the following: “I do think that COVID, the pan-
demic overall has provided us the opportunity to educate people more
on just the manpower it requires to process and distribute food” and
“My hope is that with all of this that there has been more of a broader
awareness brought to the need for food security.”

Social Support is defined as the aid provided to food pantry clients
that is not tangible. Social Support includes resource referrals, well-
being support, and nutrition education. Staff mentioned this subtheme
during interviews 17 times. Sample quotes include the following: “We
just get a lot of anecdotal feedback about what people like and how
things are going when they come in and they are talking with the volun-
teer …if they don’t know how to use something with recipes, or if they
have a nutrition question, we can answer it, so that is a big difference.”

Discussion

The goal of food pantries to support food security of local communi-
ties through providing nutrient-dense foods that promote high dietary
quality and human health was challenged during the COVID-19 pan-
demic. Our study found that the COVID-19 pandemic caused opera-
tional changes within the 2 food pantries that presented both opportu-
nities and challenges.

Both food pantries were able to quickly adapt to a food-distribution
model that allowed for the efficient delivery of food with limited con-
tact between staff and clients. In Montana, food insecurity in 2020 is
estimated to have risen 5–8% (1). In some counties, more than 25% of
the population is likely experiencing food insecurity (1). The shift in
food distribution, from a shopping model to a drive-through distribu-
tion model, ensured that these food pantries were able to safely meet the
rise in demand for emergency food assistance, and approximately 75%
of all clients surveyed reported receiving the right amount of food.

Food pantry staff perceived that the food distributed either increased
in quality or remained the same as prior to the COVID-19 pandemic.
Our analysis showed that the food boxes distributed during COVID-19
between both food pantries had an overall total HEI-2015 score (± SD)
of 76.4 ± 7.4 out of a possible score of 100. In comparison, an analy-
sis from the previous year within the same food pantries showed that
the entire food supply had overall total HEI scores between 77.6 ± 6.6
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and 79.5 ± 4.5 (21), indicating there may have been a minor decrease
in the quality of the food available to clients. However, approximately
49% of the servings distributed in each food box during the COVID-
19 pandemic were fresh or minimally processed food items by both the
NOVA and UP3 classification systems. In contrast, in the previous year,
fresh or minimally processed food items by NOVA and UP3 classifica-
tion accounted for only 36% of total servings within the food supply of
the 2 food pantries, indicating that the amount of processed or ultra-
processed food items presented to food pantry clients decreased from
the previous year.

No statistically significant changes over time were observed in the
mean total HEI-2015 scores of food boxes distributed by the 2 food
pantries. Moreover, the food pantries’ highest and lowest mean total
HEI-2015 scores did not occur during the same months. In fact, Food
Pantry 1’s highest score occurred during the month when Food Pantry
2 received its lowest total HEI-2015 score. Random influences in do-
nations or food available to purchase throughout the months of data
collection influenced, but only insignificantly, the quality of the food
distributed. Seasonal influences, such as available produce, on the food
distributed were not observed through changes in HEI-2015 scores over
time.

The USDA Agricultural Marketing Service’s Farmers to Families
program (44) may have contributed to the food pantries’ ability to main-
tain a relatively stable-quality food box according to the HEI compared
with the previous year (21). The Farmers to Families program was ini-
tiated in April 2020 as part of the Coronavirus Food Assistance Pro-
gram and enabled the USDA to begin the purchase of up to $4.5 bil-
lion of produce, processed dairy, and packaged meat from American
food companies on 15 May 2020 to then distribute to organizations in
need, such as food pantries, nonprofits, and faith-based organizations
(44). Notably, the program ended 1 y later (45). The USDA packaged
approximately 25 pounds’ worth of food items into family-sized boxes
(44). Both food pantries in this study participated; this participation
may have mitigated food supply-chain challenges that arose during the
COVID-19 pandemic and ensured that the food boxes distributed had
a minimum quantity of meat, produce, and dairy, all measured by the
HEI. Food Pantry 1 added the entire contents of a Farmers to Families
box to the food box they were already distributing to clients, and Food
Pantry 2 split the 25 pounds between food boxes for 2 families. These
food boxes consistently provided plain Greek yogurt, raw spinach, ap-
ples, milk, carrots, processed meats, and cheddar cheese to the overall
wholesome food boxes already being prepared by both food pantries.
The fresh foods provided by the Farmers to Families program may have
offset some of the increase in TEFAP foods distributed by both food
pantries, as these foods are generally more processed and shelf stable.

Although attempts were made at both food pantries to pack food
boxes that were diverse and healthful, inherent limitations exist with
a prepacked food box system. In a prepacked food box system, clients
cannot select the food items that are appropriate or preferred by them
and their families (46), running counter to the core principles of both
food pantries in this study that emphasize client empowerment (47, 48).
Further research has demonstrated that client choice shopping models
at food pantries allow clients to maintain some dignity through a situ-
ation as potentially difficult and humbling as asking for food assistance
(49). The nearly even split results of client preference of distribution
model from surveys conducted during this research indicate, however,

that the speed and convenience of the drive-through model for some
families may outweigh other concerns regarding choice.

Research demonstrates that, if a client does not know how to use par-
ticular food items, they will not choose it in a food pantry setting where
the self-choice distribution model is used (46). Concerns among staff
arose during the staff interviews with providing clients with a food box
filled with items that they may not know how to prepare or that they
may not have been exposed to before. Moreover, foods offered changed
from week to week and month to month, contributing to the dietary
diversity of the contents of the box for clients. For example, vegetables
offered over the 17 wk included carrots, cauliflower, broccoli, beets, pep-
pers, lettuce, spinach, cabbage, brussels sprouts, potatoes, sweet pota-
toes, kale, eggplant, garlic, and green beans, among others. An oppor-
tunity exists to provide nutrition education resources to clients about
different methods and techniques of cooking or recipes for the variety
of foods distributed to address concerns about cooking knowledge.

Although the contents of a food pantry’s food supply do not di-
rectly indicate what an individual’s overall diet quality may be, Sim-
met et al. (18) suggested that the food available to food pantry clients
does influence their dietary quality. A food box filled with a variety of
healthful food items therefore may sway a client to try an item they oth-
erwise may not try. Similarly, research demonstrates that nudges can
be very successful in encouraging the consumption of a healthful diet
(50). Nudges are defined as “environmental cues such as signage, colors,
packaging and product placement, have been identified as factors that
influence consumer choice” (51). Generally, nudges are techniques used
in food environments such as self-choice groceries (50). However, the
food boxes distributed at these 2 food pantries during the COVID-19
pandemic may have the ability to act as a nudge promoting the con-
sumption of healthful food items by food pantry clients, since our anal-
ysis found the food boxes to be composed of foods having an overall
total HEI score above that of the average American diet (20).

This research is not without limitations. While the purpose of this
study is to gain a better understanding of how the food box distribution
method has impacted the quality of the food provided to customers dur-
ing COVID-19, a convenience sample of food items was recorded and
analyzed. The results regarding the food supply within food pantries
may not be generalizable to all geographies. However, strengths of this
study include its case study design and the use of triangulation where
findings from 1 data source were used to strengthen our understand-
ing of the findings from another (52). Moreover, several metrics were
applied to analyze the quality of the food boxes distributed, which pro-
vides a comprehensive understanding of food quality. Last, the timing
and length of food supply data collection, over 17 wk, is a strength as
it allowed for accurate and detailed illumination of the food distributed
during the height of the COVID-19 pandemic, which was only possible
due to already existing projects with the food pantries included in this
study.

In conclusion, this study determined that a food box distribu-
tion model can provide healthful food to individuals and families in
need during emergency circumstances, as the food pantry operational
changes implemented by these 2 food pantries during the COVID-19
pandemic have demonstrated. Although the food quality distributed to
food pantry clients decreased slightly according to the HEI, the propor-
tion of food that was ultra-processed within the food boxes compared
with the food supply from the previous year decreased, indicating that
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the HEI score does not show the entire picture of food quality. Impor-
tantly, both food pantries in this study will return to a shopping dis-
tribution model once they can do so safely, since this method supports
client autonomy (53). However, as was highlighted by the client surveys
and staff interviews, the changes that occurred because of the COVID-
19 pandemic demonstrated that, for some food pantry clients, such as
the elderly, drive-through food box distribution is an efficient and less
burdensome pathway toward receiving healthy food. Last, the opera-
tional changes that occurred as a result of the COVID-19 pandemic al-
lowed food pantries to reassess their methods of obtaining food to focus
on healthful food options. Although nutrition policies were not studied
in this research, the opportunity exists for food pantries to build upon
changes implemented during the COVID-19 pandemic and designate
what types of food items the food pantry will accept.

The translational goal of this research was to create recommenda-
tions for supporting a healthy food supply within food pantries, and
ultimately support the healthful food intake of food pantry clients. Rec-
ommendations to elevate include the following:

1) Food pantries should focus on requesting monetary donations
from the public but should maintain an outlet for food donations
to ensure diverse public involvement.

2) Food pantries should consider implementing nutrition policies
that emphasize fresh or lightly prepared foods for the food do-
nations they do accept.

3) Food pantries should provide nutrition education resources to
promote the use of a diversity of foods.

4) Food pantries should consider the needs of their clients or groups
of their clients with food-distribution models. For example, el-
derly clients may prefer the convenience of a drive-through dis-
tribution model over the option to select their foods.
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