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Abstract
Objective: Hunger relief agencies have a limited capacity to monitor the nutritional
quality of their food. Validated measures of food environments, such as the
Healthy Eating Index-2010 (HEI-2010), are challenging to use due to their time
intensity and requirement for precise nutrient information. A previous study used
out-of-sample predictions to demonstrate that an alternative measure correlated
well with the HEI-2010. The present study revised the Food Assortment Scoring
Tool (FAST) to facilitate implementation and tested the tool’s performance in a
real-world food pantry setting.
Design: We developed a FAST measure with thirteen scored categories and thirtyone sub-categories. FAST scores were generated by sorting and weighing foods in
categories, multiplying each category’s weight share by a healthfulness parameter
and summing the categories (range 0–100). FAST was implemented by recording
all food products moved over ﬁve days. Researchers collected FAST and HEI-2010
scores for food availability and foods selected by clients, to calculate correlations.
Setting: Five food pantries in greater Minneapolis/St. Paul, Minnesota, USA.
Subjects: Food carts of sixty food pantry clients.
Results: The thirteen-category FAST correlated well with the HEI-2010 in
prediction models (r = 0·68). FAST scores averaged 61·5 for food products
moved, 63·8 for availability and 62·5 for client carts. As implemented in the real
world, FAST demonstrated good correlation with the HEI-2010 (r = 0·66).
Conclusions: The FAST is a ﬂexible, valid tool to monitor the nutritional quality of
food in pantries. Future studies are needed to test its use in monitoring
improvements in food pantry nutritional quality over time.

An estimated 46·5 million US households annually rely
on a hunger relief network as a source of food to alleviate food insecurity(1). Within the US context, food
pantries serve as the main interface between foodinsecure clients (who lack access to enough food for an
active, healthy life for all household members) and
larger-scale food distributers (food banks), the majority
of which are part of a nationwide network (Feeding
America). Pantry clients have particularly high rates of
diet-sensitive chronic disease(1,2), with over one-third of
households reporting a member with diabetes(1). The
overall dietary pattern of clients is suboptimal(3,4); while no
nationally representative studies have been conducted in
the USA, evidence suggests that common deﬁcits for pantry
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clients may include fruits, vegetables and a number of
micronutrients(4–7).
There are no nutritional standards for food distributed
within the US hunger relief system, which relies heavily
upon retail donations and commodity surplus for its food
inventory. When measured in recent years, pantries have
demonstrated room for improvement(8) and face particular
challenges in offering adequate fruit, dairy and whole
grains(8). Assessments with hunger relief agencies indicate
their desire to monitor their food quality through automated processes(9), but adopting new practices is challenging. Pantries have a limited capacity to track food from
multiple sources (food bank orders, retail rescue, donations) as it moves through the pantry. Functioning with
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scarce resources, pantries have few opportunities to
overhaul their existing practices(10).
A review of existing nutrition monitoring tools used by
food banks yields several possible options for pantries, but
all have limitations. The CHOP Nutrient Analysis Tool,
which has been successfully implemented and widely
disseminated(11,12), assigns a nutrient value to each food,
ranking them according to nutritional quality in eleven food
categories (e.g. fruit, dairy, cereal)(11). However, CHOP
functions through a food bank’s agency ordering system,
so it excludes food procured outside the ordering system.
Although CHOP is useful for comparing the nutritional
value of two similar products, it cannot be used to assess
the overall nutritional quality of a group of foods or to
track nutritional quality over time (Greater Pittsburgh
Community Food Bank, personal communication, 15
February 2016). Other nutritional measures that could be
options for hunger relief agencies with more resources
may not be accessible to smaller pantries. For instance,
acquiring a proprietary tool like NuVal(13) would likely be
too expensive and limits in staff capacity make it difﬁcult
to implement a complex scoring system aligned with US
dietary guidelines(10,13,14).
One such tool, the US Department of Agriculture’s
(USDA) Healthy Eating Index-2010 (HEI-2010), was tested
as a means for pantries to monitor the nutritional quality of
their food(8). The HEI-2010 is an updated version from
HEI-2005 and assesses how well a set of foods aligns with
the Dietary Guidelines for Americans(15–17). Scores are
calculated by summing twelve nutrient subcomponents for
a total score of 0–100 according to USDA standards, with
higher scores indicating better alignment with recommendations(15). HEI-2010 is based on nutrient density, so it
can assess any set of foods, and scores are comparative
across levels of the food system(18). Therefore, it is useful
for measuring the food retail environment(19–22) and, more
recently, the hunger relief system(8).
The HEI-2010 calculation is, however, quite complex,
involving a time-intensive coding system, nutritional conversions and researcher assistance(10), making it unsustainable for pantries to use for ongoing self-monitoring.
Moreover, HEI-2010 calculations used in the previous
study(8) were based on ordering receipts only, since the
cost of sorting and coding precluded the inclusion of other
sources of food. Finally, more than 25 % of food ordered
was in ‘miscellaneous’ categories excluded from the
HEI-2010 calculations due to limited information. These
limitations necessitate a simpliﬁed system for pantries to
use with all their procurement sources.
To address these limitations, King et al. designed and
tested an alternative nutritional quality index for the
hunger relief system(10). Their goal was to develop an
index that: (i) is easier to implement than the HEI-2010;
(ii) can be used across the hunger relief system to track
food from different sources over time; (iii) is transparent
to users; and (iv) correlates well with the HEI-2010(10).
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The Hunger Relief Nutrition Index (HRNI) is deﬁned by
the expression:
HRNI =

12 X
n
X

βhi GWSi ;

h=1 i=1

where h is an HEI-2010 component index, i is a food
category index, GWSi is the gross weight share for food
category i, and βhi is a parameter for HEI-2010 component
h and food category i. The gross weight share for a category is the gross weight of food in the category divided by
the total gross weight for the food assortment being
scored. The gross weight is the weight of food including its
packaging – for example, the cans of canned fruit – as
opposed to the net weight, which only includes the food
inside the packaging.
King et al.(10) estimated the food category parameters
by performing the regression of monthly HEI-2010 component scores for food pantry orders v. the associated food
category gross weight shares. They calculated correlations
between out-of-sample forecasts and HEI-2010 scores to
assess the performance of the index, which yielded high
correlation levels (r > 0·75).
The HRNI has the potential to remedy several limitations of the HEI-2010 in the hunger relief system. It
requires only that agencies sort foods into a ﬁxed number
of categories, rather than linking all inventory items to
their nutrition labels. However, the previous study(10) did
not test whether: (i) implementation of the HRNI into the
eighteen to thirty-two category schemes tested was
feasible and acceptable for pantries; and (ii) the correlation between HEI-2010 and HRNI would be similarly high
when these measures were generated in an actual food
pantry setting.
The current study revised the HRNI food categories,
adjusted the index parameter estimation procedures, and
assessed the feasibility and validity of the revised index.
We also identiﬁed sub-categories and developed procedures for adjusting category parameters to reﬂect changes
within category assortments. Finally, the project team
worked with ﬁve pantries to implement this new healthfulness index and determine its real-world correlation with
the HEI-2010.

Methods
Developing FAST categories
Primary categories
King et al. recognized that speciﬁcation of food categories
is a critical design choice because it affects both ease of
implementation and the responsiveness of the HRNI
measure to differences in the healthfulness of food
assortments. Ease of implementation declines with the
increase in food categories. Responsiveness of the index
generally increases with the number of food categories
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used to construct it, but King et al. found that the index
with eighteen combined Consumer Expenditure Survey
(CEX) categories performed comparably to the full index
set of thirty-two Food Bank Product Type Code (FBC)
categories(10).
In an iterative process spanning several months, pantry
representatives and researchers met to determine a revised
food category scheme that was feasible for pantries to
implement. Pantry representatives were identiﬁed, invited
and hosted by our partnering local food bank, and consisted of paid staff (n 5) and one volunteer from ﬁve
pantries in the Minneapolis/St. Paul metropolitan area,
Minnesota. Pantry representatives were selected based on
their interest and readiness to adopt a healthfulness measure and/or previous demonstration of commitment to
health initiatives in their food pantry.
The revised index was renamed based on feedback
from users and is hereafter called the Food Assortment
Scoring Tool (FAST). In preliminary discussions with
pantry representatives, there was a clear concern about
the potential number of food categories needed. Moreover, the importance of maintaining coherence between
FAST categories and those already in place for inventory
tracking by the food banks was also apparent to the
project team.
For three sets of category schemes discussed with food
pantry representatives, researchers estimated food category parameters and calculated out-of-sample forecasts.
Version 1 of the tool had ﬁfteen categories. In an attempt
to simplify further, Version 2 reduced the number of
categories to thirteen by combining Desserts with Snacks
and combining Cooking with Condiments. Version 3
made additional reﬁnements that representatives suggested would simplify sorting, including: (i) moving
100 % fruit juice to Beverages from Processed Fruits/
Vegetables; (ii) moving broth to the soup category from
Cooking/Condiments; (iii) moving ﬂour to Cooking/
Condiments from the grain categories; (iv) moving
margarine/butter to Dairy from Cooking/Condiments;
(v) adding baking mixes to Cooking/Condiments from
Desserts/Snacks; and (vi) removing water from the total
weight. Pantry representatives approved the third and
ﬁnal FAST version with thirteen scored categories
plus water.
The thirteen-category FAST is described in the ﬁrst two
columns of Table 1. In general, categories are broad for
less nutritious items. For instance, whether sweet or salty,
desserts and snacks both contribute few nutrients and
would therefore have a downward effect on FAST scores.
Keeping categories broad is generally more desirable for
food pantries. Conversely, the ﬁnal FAST categories make
several category distinctions that reﬂect nutritional priorities – for instance, distinguishing between whole grains
and non-whole grains, and between lean and processed
meats – that are necessary to maintain good construct
validity.
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We further collaborated with pantry representatives to
develop a sorting protocol with a detailed list of examples
of how speciﬁc food items should be categorized; an
extensive list is provided in the online supplementary
material, Supplemental Table 1. Priority was placed on
sorting rules that were practical and intuitive for food
pantry staff and volunteers. For example, all juices were
put in one category (beverages), rather than sorting 100 %
fruit juices into the fruit category.
Finally, in a separate process, the research team
reviewed the categories with a regional food bank in the
Feeding America network to ensure that the categories
were reasonably aligned with their existing national food
codes, called UNC categories. The existing thirty-three
UNC categories can be mapped to the thirteen FAST
categories. In most cases, UNC categories collapsed into a
single FAST category. For example, the two UNC categories for condiments, Spices–Condiments–Sauces and
Dressings, were collapsed into the FAST category Baking/
Condiments. Occasionally, UNC categories were split, as
with the UNC Bread–Bakery, which was separated into
Whole Grain Bread–Bakery and Non-Whole Grain Bread–
Bakery for the FAST measure.
Sub-categories
As noted by King et al.(10) (p. 546), the tool’s design
assumes that the assortment of foods within categories is
consistent across sources and time. With a decrease in
categories, the potential for variation in the assortment
within categories increases and may lessen the reliability
of scores. To allow adjustments for FAST parameters to
reﬂect changes in the assortment of foods within categories, we also deﬁned thirty-one sub-categories in the last
column of Table 1. Often the sub-category deﬁnitions
reﬂect nutritional differences; e.g. salty v. sweet desserts
and snacks. Other times, the sub-category deﬁnitions
reﬂect differences in form or packaging; e.g. canned
v. dried processed fruits and vegetables. The sub-categories
for each primary category are mutually exclusive and
exhaustive.
Data for estimating parameters
As described by Nanny et al.(8), all food items ordered by
pantries from two food banks – Second Harvest Heartland
(SHH) and The Food Group – between 1 January 2013 and
30 March 2015 were coded to food categories in the Food
Patterns Equivalent Database to calculate HEI-2010 scores.
For the King et al.(10) study, all the food items ordered
from SHH during this same period were also coded to the
CEX and FBC categories. These items were also coded
with the categories and sub-categories deﬁned in Table 1
for this analysis. The ﬁnal data set includes 5786 ‘food
pantry month’ observations with data on the HEI-2010
score and gross weights for food ordered in each of the
FAST categories and sub-categories.
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Table 1 FAST categories, descriptions and sub-categories
FAST category

Description

Sub-category

1. Fresh Fruits and Vegetables

All fresh and frozen fruits and vegetables
with no added ingredients
Fruits and vegetables that are canned, dried,
otherwise processed or are frozen with
other ingredients (excluding juice)

1.1
1.2
2.1
2.2
2.3
2.4
3.1

2. Processed Fruits and Vegetables

3. Whole Grains
4. Non-Whole Grains
5. Beverages
6. Desserts and Snacks
7. Dairy

8. Vegetable Protein
9. Meat, Poultry, Fish and Eggs

10. High Processed Meat
11. Mixed Meals and Side Dishes
12. Condiments, Baking and Cooking

13. Baby Food and Infant Formula
14. Water

Items that are 100 % whole grain or have
a whole grain listed as the first ingredient
Grains that do not list a whole grain as the
first ingredient
All beverages, including both 100 % juice
and <100 % juice
Highly processed snack or desert foods high
in fat, sugar and/or salt
Milk and milk substitutes, all types of yoghurt
and butter
All beans, nuts, nut butters and other
vegetable proteins
Minimally processed fresh or frozen meat
and poultry; fresh frozen or canned fish
Highly processed meat products, including
lunch meats, breaded meats and meat
snacks
Highly processed, packaged meals or side
dishes, including boxed or frozen mixed
meals
Items that are used for flavouring or cooking
ingredients in meal preparation
Any commercial food specified for a baby
Bottled water is not included in the FAST
calculation. However, food pantries
independently tracked water as an additional
category, so as not to have unsorted food

Fresh Vegetables
Fresh Fruit
Canned Fruit
Canned Vegetables
Dry Fruit
Dry Vegetables
Whole Grains

4.1 Non-Whole Grains
5.1 100 % Juice
5.2 Dry Beverages and Soda
5.3 Other Beverages
6.1 Salty Desserts and Snacks
6.2 Sweet Desserts and Snacks
7.1 Fluid Milk and Cheese
7.2 Dry Milk
7.3 Yoghurt
7.4 Other Dairy
8.1 Canned Vegetable Protein
8.2 Dry Vegetable Protein and Spreads
9.1 Beef, Pork and Lamb
9.2 Canned Meat and Fish
9.3 Poultry and Eggs
9.4 Fish
10.1 High Processed Meat
11.1 Canned Mixed Meals
11.2 Dry, Refrigerated and Frozen Mixed
Meals
12.1 Flour
12.2 Baking and Cooking Mixes
12.3 Oil
12.4 Other Condiments and Baking
13.1 Baby Food

FAST, Food Assortment Scoring Tool.

Estimation procedures
King et al.(10) estimated index parameters for individual
components of the HEI-2010, used the index to calculate component scores and then summed component
scores for an overall index. While there is the advantage
of transparency to the index, two problems arise
because the HEI-2010 component scores and predictions are often truncated at either zero or the upper
bound for the component. First, it requires a more
complex estimation method, Tobit. Second, the weighted average procedure described by King et al.(10)
(p. 539) may not be valid when scores are truncated,
making it difﬁcult to combine index scores from different times or sources.
Therefore, we estimated parameters for an overall FAST
score only. Since there were no extreme HEI-2010 values
of 0 or 100 in the estimation data set, it was appropriate to
use ordinary least-squares regression procedures to estimate parameters based on the same data set of monthly
HEI-2010 scores and corresponding assortments used by

King et al.(10). Using notation consistent with the earlier
paper, the regression model is:


n
X
wikt
+ εkt ;
δi
(1)
HEIkt =
TWkt
i=1
where HEIkt is the HEI-2010 score for pantry k in month t,
wikt is the weight of food in category i for pantry k in
month t, TWkt is the total weight of food for pantry k in
month t, δi is a parameter to be estimated for food category
i, and εkt is an error term for pantry k in month t. We
estimate this model for all the sub-categories.
King et al.(10) used data from 2013 for parameter estimation and data from 2014 and early 2015 for out-ofsample forecasting. Out-of-sample forecasts are useful in
evaluating alternative category schemes because they
indicate how the FAST will perform with new data that
were not used to estimate the parameters. In the present
study, we used from 2014 and early 2015 for parameter
estimation and from 2013 for out-of-sample forecasting
since there were no observed orders in 2013 for some
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sub-category foods. We calculated simple correlations
between out-of-sample forecasts and observed HEI-2010
scores. For implementation, we estimated parameters
using the entire data set.
Pantries implemented FAST using the thirteen primary
food categories. Primary category parameters are estimated by a weighted average of the corresponding subcategory parameters, using the following formula:


M
X
swmj
;
(2)
δmj
Δj =
CWj
m=1
where Δj is the parameter for primary category j, δmj is the
sub-category parameter for sub-category m within primary
category j, and swmj and CWj are the total observed
weights of food across all sample observations for subcategory m and for the entire category j, respectively. The
following expression is then used to calculate the FAST
score for any food assortment:
13
w 
X
j
;
(3)
Δj
FAST =
TW
j=1
where wj is the gross weight of food in category j and TW
is the total gross weight of the assortment.
Implementation
FAST implementation at the pantry involved: (i) sorting
foods into the deﬁned categories; (ii) weighing the foods
in each category; (iii) calculating a gross weight share for
each category by dividing its gross weight by the total
weight of all scored foods; (iv) multiplying each gross
weight share by a model parameter that reﬂects its
healthfulness; and (iv) summing together the categories
for a total score (range 0–100).
At each pantry, researchers trained a lead team of one to
three key staff and volunteers representing those most
responsible for stocking food, using protocols developed
by the study team. The lead team communicated FAST
procedures to other staff and volunteers who occasionally
stocked food. Over ﬁve consecutive days, pantry staff and
volunteers at ﬁve pantries sorted and weighed the food
that moved onto the shelves from storage areas (‘ﬂow’).
The resulting data were used to calculate a ﬂow FAST
score of the nutritional quality of food available to clients.
Implementation of the FAST tool over ﬁve days was
completed by all pantries. Procedures were customized at
each site. In four pantries, the FAST score was measured
for all food that moved from the warehouse or storage
area to the shelf, where it was available to clients. In the
remaining pantry, which mostly distributed pre-packed
bags, volunteers measured the food that came into the
pantry over ﬁve days. Other procedural customizations
included the frequency of restocking (e.g. continuous
restocking v. once per day), the reliance on volunteers
(v. staff) and the data recording method (e.g. the placement
of the weight-tracking logs). In most cases, sorting was a
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not a daily task with a ﬁnite start and end; rather it was done
in small batches as food was being brought to the shelf.
Thus, the amount of time that sorting adds, above and
beyond normal stocking and weighing procedures, was not
easily measurable.
Pantries were diverse in their operations, stafﬁng procedures and dependence on volunteers. They reported
serving between twenty and sixty-ﬁve clients per day,
were open between 17 and 32·5 h per week and relied on
zero to ﬁfty volunteers per day. In the month of the present evaluation, pantries distributed between 11 851 kg
(26 129 lb) and 55 142 kg (121 568 lb) of food.
After the FAST was ﬁnalized and successfully implemented, an interactive tool was created (available at
http://www.healthdisparities.umn.edu/research-studies/hitt4-health).

Evaluation
The evaluation’s purpose was to determine the degree of
correlation between FAST and HEI-2010 scores using the
set of foods observed during ﬁeld testing in ﬁve food
pantries. Data collection took place over ﬁve consecutive
days when the pantry was open, from June to August
2016. Data were collected at the level of the client food
cart (n 60) and the pantry (n 5). The study was conducted
according to the guidelines laid down in the Declaration of
Helsinki and all procedures involving human subjects
were approved by the University of Minnesota.
Client measures
The FAST ‘client cart’ measures were collected over three
days during the evaluation week, totalling twelve clients at
each pantry. Clients were recruited from the pantry after
they had selected their food (to avoid inﬂuencing choice).
Participants were eligible if they were ≥18 years old and
mentally capable of consent. Non-English speakers were
eligible if a family or staff member was available to
translate study materials. During recruitment, all clients
exiting the pantry were approached, unless the data collectors were occupied with another assessment. After
giving informed consent, clients completed a survey asking about demographic information and use of the pantry,
other food assistance programmes and grocery stores.
Participants were offered a $US 10 gift card. The participation rate was 66 %.
During the survey, data collectors recorded FAST and
HEI-2010 measures for the food the participants obtained
at their visit. For the FAST measure, data collectors sorted
the foods into categories and weighed them on a scale to
obtain gross weights. For the HEI-2010, they recorded
detailed descriptions of each product, including name,
type (dry, frozen, refrigerated), brand, additional descriptors (e.g. low sodium, heavy syrup), net product weight
and total count of the item. Most pre-packaged items were
recorded by photographing to capture the product
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information which was subsequently entered into a database. For items like loose produce, each product was
weighed and the product information was entered directly
into the database.
Pantry measures
The FAST ‘availability’ measure was a one-time snapshot
reﬂecting food on the shelf available to the client during
the evaluation week. Availability was assessed when the
pantry was closed, but adequately stocked. Food on the
shelf was moved to a scale and weighed. Gross weights
(minus the weights of boxes and carts) were recorded in
the appropriate FAST category and returned to the shelf.
The process was quick because whole sections of food
that fell in the same FAST category were often placed near
each other (e.g. condiments, dairy) and could all be
moved and weighed together.
A complete one-time inventory of food available on the
shelf was done concurrently with the FAST assessment to
collect HEI-2010 data. Data collectors recorded the item
details for each product, net product weight and the exact
count of a product. For pre-packaged items, data were
obtained from package labels. Unpackaged items like
produce were weighed with the container weight (e.g. bin,
cart) subtracted. One pantry had a slightly modiﬁed procedure: (i) the FAST inventory measure was collected by
pantry staff rather than data collectors; and (ii) since this
pantry was large and inventory could only be conducted
after hours, the inventory was conducted in stages (i.e.
fruits and vegetables only on Day 1, shelves only on Day
2, bakery only on Day 5).
Analysis
A registered dietitian matched the foods from the inventory
(or food pantry clients’ carts) to product descriptions in the
USDA’s Food and Nutrient Database for Dietary Studies
5.0(23). A second registered dietitian independently performed the matching with a 10 % sample of food products,
and all disagreements were discussed and reconciled. Net
food weights were converted to grams. When foods were
recorded in volumes, products were converted using
USDA’s National Nutrient Database for Standard Reference.
Publicly available SAS macros provided by the National
Cancer Institute were used to calculate the HEI-2010(24).
After FAST and HEI-2010 scores were calculated, their
correlation was calculated for three sets of observations:
availability (n 5), client carts (n 60) and total (n 65).

Results
FAST parameters
From the estimation procedures described above, we
estimated FAST sub-category parameters for the primary
categories presented in Table 1. Using 3151 pantry orders
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placed between 1 January 2014 and 30 March 2015, FAST
scores were generated for 2636 pantry orders placed
between 1 January 2013 and 31 December 2013. The
correlation between the out-of-sample FAST scores based
on the sub-category parameters and the corresponding
HEI-2010 scores was 0·75. The correlation between the
out-of-sample FAST scores based on the primary category
parameters and the corresponding HEI-2010 scores was
0·68. The correlation for the primary category scheme is
lower because it assumes that the share of gross weight for
foods in sub-categories within a category is always equal
to the average share. For comparison, out-of-sample correlations for alternative category schemes are 0·68 for the
FBC categories and 0·67 for the combined CEX categories
used in King’s et al.’s(10) study.
Table 2 presents parameter estimates for FAST subcategories and primary categories along with assumed
sub-category shares for each primary category. Nearly all
sub-category parameter estimates are highly signiﬁcant
and magnitudes for parameter estimates correspond well
with expectations. For example, the parameter estimate
for dried fruit, 155·5, is much higher than the parameter
estimate for canned fruit, 87·9, since dry fruits have a
higher nutritional density than canned fruits when considering packaging and water content. Similarly, both
these parameters are much higher than parameters for
salty and sweet desserts and snacks of 35·9 and 29·0
respectively. Since FAST parameters account for both the
nutritional quality of the food in the category and the
average weight of items in the category simultaneously,
parameters cannot be directly compared with one
another.
The primary category parameters reﬂect both the subcategory parameters and the sub-category shares. For
example, the primary category parameter for the fresh
fruits and vegetables category is calculated as:
634 = ð612Þð0871Þ + ð784Þð0129Þ:

(4)

Here, the primary category parameter is closer to the subcategory parameter for fresh vegetables because the subcategory share for fresh vegetables is larger. In another
setting, if the sub-category shares within this category
were equal, the primary category parameter for fresh fruits
and vegetables would rise to 69·8. This illustrates how the
FAST sub-category parameters are adaptable to new circumstances. Unfortunately, determining sub-category
shares can be time- and resource-intensive.
FAST scores
Table 3 displays the gross weight shares for foods by
category. Fresh fruits and vegetables have high but also
highly variable gross weight shares across the measures,
comprising 12 % of the availability weight, 21 % of the
client cart weight and 25 % of the ﬂow weight. All other
categories had less variation in gross weight shares across
measures. Whole grains comprised 3 % of the total weight

2554

CE Caspi et al.

Table 2 Parameter estimates for FAST sub-categories and primary categories along with assumed sub-category shares for each primary
category; data from 5786 food pantry orders in Minnesota, USA from January 2013 to March 2015
Sub-category
parameter

Sub-category
share

Sub category

Mean

SE

%

Category

Category parameter

1.1 Fresh Vegetables
1.2 Fresh Fruit
2.1 Canned Fruit
2.2 Canned Vegetables
2.3 Dry Fruit
2.4 Dry Vegetables
3.1 Whole Grains
4.1 Non-Whole Grains
5.1 100 % Juice
5.2 Dry Beverages and Soda
5.3 Other Beverages
6.1 Salty Desserts and Snacks
6.2 Sweet Desserts and Snacks
7.1 Fluid Milk and Cheese
7.2 Dry Milk
7.3 Yoghurt
7.4 Other Dairy
8.1 Canned Vegetable Protein
8.2 Dry Vegetable Protein and
Spreads
9.1 Beef, Pork and Lamb
9.2 Canned Meat and Fish
9.3 Poultry and Eggs
9.4 Fish
10.1 High Processed Meat
11.1 Canned Mixed Meals
11.2 Dry, Refrigerated and Frozen
Mixed Meals
12.1 Flour
12.2 Baking and Cooking Mixes
12.3 Oil
12.4 Other Condiments and
Baking
13.1 Baby Food

61·2
78·4
87·9
68·1
155·5
99·1
111·1
35·2
75·2
41·7
56·4
35·9
29·0
72·5
118·1
50·5
22·3
106·3
159·1

0·76
2·00
2·16
1·17
6·33
4·07
3·09
0·85
1·41
1·85
2·75
3·13
1·22
0·74
40·96
6·14
5·04
3·50
4·18

87·1
12·9
27·2
61·9
4·3
6·6
100·0
100·0
72·4
19·3
8·2
36·0
64·0
92·5
0·1
1·0
6·4
51·0
49·0

1. Fresh Fruits and Vegetables

63·4

2. Processed Fruits and Vegetables

79·2

36·6
95·6
63·2
121·8
3·2
50·0
42·7

2·28
5·08
1·37
20·91
3·02
1·43
2·25

20·7
15·7
62·7
0·9
100·0
70·0
30·0

9. Meat, Poultry, Fish and Eggs

63·3

10. High Processed Meat
11. Mixed Meals and Side Dishes

3·2
47·8

17·8
−9·6
134·6
42·1

3·17
2·56
4·73
1·94

12·6
27·4
13·7
46·3

12. Condiments, Baking and Cooking

37·5

49·4

2·32

100·0

13. Baby Food and Infant Formula

49·4

3. Whole Grains
4. Non-Whole Grains
5. Beverages

111·1
35·2
67·1

6. Desserts and Snacks

31·5

7. Dairy

69·1

8. Vegetable Protein

132·2

FAST, Food Assortment Scoring Tool.

Table 3 Food pantry FAST scores and gross weight shares for each category*; data from implementation of FAST in five food pantries and
observation of food carts of sixty food pantry clients over five days in greater Minneapolis/St. Paul, Minnesota, USA, June–August 2016
FAST category
Fresh Fruits and Vegetables
Processed Fruits and Vegetables
Whole Grains
Non-Whole Grains
Beverages
Desserts and Snacks
Dairy
Vegetable Protein
Meat, Poultry, Fish and Eggs
High Processed Meat
Mixed Meals and Side Dishes
Condiments, Baking and Cooking
Baby Food
Total FAST score
Mean
Min–max

Average availability GWS (%)
12
17
3
9
1
5
11
8
7
1
13
11
1
63·8
55·8–72·2

FAST, Food Assortment Scoring Tool; GWS, gross weight share.
*Percentages may not add to 100 % due to rounding.

Average client cart GWS (%)
21
11
3
10
5
5
12
6
9
1
8
9
0
62·5
50·3–79·6

Average flow GWS (%)
25
9
3
11
4
6
13
4
10
1
6
8
0
61·5
54·9–66·0

The Food Assortment Scoring Tool
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Table 4 Correlation between FAST and HEI-2010 measures; data from implementation of FAST in five food pantries and observation of food
carts of sixty food pantry clients over five days in greater Minneapolis/St. Paul, Minnesota, USA, June–August 2016
Total HEI-2010 score

Average availability correlation (n 5)
Average client cart correlation (n 60)
Overall correlation (n 65)

FAST score

Mean

Min–max

Mean

Min–max

Correlation

70·9
69·6

60·6–76·8
41·9–92·4

63·8
62·5

55·8–72·2
50·3–79·6

0·80
0·66
0·66

–

–

FAST, Food Assortment Scoring Tool; HEI-2010, Healthy Eating Index-2010.

of foods across all measures, whereas non-whole grains
comprised 9–11 %. Total FAST scores were, on average,
similar for availability measures (average 63·8, range
55·8–72·2), client carts (average 62·5, range 50·3–79·6)
and ﬂow (average 61·5, range 54·9–66·0).
Validation
Average HEI-2010 scores for availability, client carts and
overall measures are presented in Table 4. HEI-2010
scores were 7·1 points higher than average FAST scores for
both availability and client carts.
Correlations between HEI-2010 and FAST are also presented in Table 4. The correlation between availability
measures was 0·80. For client measures, it was 0·66. The
overall correlation was 0·66.

Discussion
Building on the work of King et al. demonstrating that a
nutrition index based on gross product weight could serve
as a useful instrument for monitoring nutritional quality in
the hunger relief setting(10), the present study reﬁned a
thirteen-category FAST index with input from six food
pantry representatives and two food banks. Implementation of the FAST in a diverse set of ﬁve pantries was feasible (i.e. foods were sorted, weighted and recorded by
food pantry staff and volunteers for ﬁve consecutive days)
and the measure correlated well with HEI-2010 scores at
different stages of food distribution.
FAST has several similarities to the USDA’s HEI-2010.
The score ranges from 0 to 100 and is derived from food
categories that prioritize fruits, vegetables, whole grains
and dairy. However, HEI-2010 uses nutrient density
information, while the FAST calculations are based on
gross product weights. This alteration is particularly
important for pantries, where donations, procurement and
food distributed are usually tracked by gross weight.
Another key difference is that HEI-2010 subcomponents
parse out speciﬁc nutrients (e.g. fatty acid ratio, sodium),
while FAST categories are based only on whole food
products (e.g. beverages, desserts and snacks). While FAST
does not provide subcomponent scores, it does calculate
the proportion of food in each category by weight, which
can be compared across agencies or tracked over time.

In short, as it is designed to do(10), the FAST compromises a
degree of precision and detail as a trade-off for its transparency and simplicity.
Establishing a comprehensible measurement system in
pantries can prevent errors and allow pantries to use their
scores in ways that are meaningful to them; for example,
to report their scores to funding agencies and donors.
FAST is also an improvement from the HEI-2010 as it can
calculate a weighted average of scores from different
sources. Thus, it can be easily used in procurement to
aggregate foods from many sources. The successful
implementation of a valid measure like FAST could yield
widespread attention to nutritional quality in the hunger
relief system and a method for widespread monitoring.
Because FAST categories mostly align with existing UNC
codes, food banks could integrate FAST procedures to
measure their own provisions without major overhauls
and/or embed FAST scores into ordering receipts from
pantries.
King et al.(10) noted that the assortment of foods within
a category may change over a period time, which could
require parameters to be recalibrated. The estimation of
sub-category parameters allows for the formula to be
recalculated based on known changes to gross weight
shares that might occur over time, among food sources
and between contexts. For instance, regional differences
in food availably, secular improvements in food bank
provisions, the addition of new food procurement sources
or major changes in federal commodity foods could all
justify recalibration.
Estimates of FAST scores in the current study indicate
that they were fairly consistent for availability, client cart
and ﬂow measures. Clients disproportionately selected
more fruits and vegetables than what was available, indicating a strong demand for these items. This is consistent
with a previous study indicating clients’ preferences for
healthier options, despite perceptions of hunger relief
workers to the contrary(25). Future research might use the
FAST tool to explore whether different pantry environments (e.g. healthy food promotions) affect client demand.
In exploring different uses for FAST, inventory measures
of availability should be used with caution, as they will
underestimate the actual outﬂow of high-turnover items
that are replenished more often. For this reason, measuring ﬂow and/or what clients select more accurately reﬂect
provisions.
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FAST estimates were consistently lower than HEI-2010
scores, perhaps because the observed HEI-2010 scores
were relatively high and FAST scores tend to cluster
around the midpoint of the index range. Because this
downward bias appears to be systematic and very high
scores are difﬁcult to achieve, it may be that FAST is more
useful for monitoring change over time than creating a
speciﬁc standard for hunger relief agencies to meet. For
instance, a reasonable goal for an agency might be to
improve their FAST scores by a certain percentage, rather
than achieving a score of 80. Notably, HEI-2010 scores in
the present study were considerably higher than food
measures in other settings, which have indicated scores of
55 for the 2010 US food supply(21) and 36 for purchases at
corner stores(26). Scores in the current study are similar to,
but slightly higher than, previously reported HEI-2010
scores for the hunger relief system(8).
Limitations
There are several limitations of both the FAST and the
evaluation presented here. FAST is a relatively blunt
instrument compared with HEI-2010; in adopting it, hunger relief agencies must rely on an overall score, since
meaningful component scores cannot be calculated with
the FAST. FAST scores are generally closer to the midpoint
of the index range; as a result, very high and very low
scores are uncommon. The measure also requires staff and
volunteer training, and includes the physical task of sorting and weighing foods received.
Our evaluation of FAST was limited to tracking scores in
a small sample of pantries during one week. While the
participating pantries were diverse, it is unclear whether
there are limits on the generalizability of the FAST tool in
the hunger relief setting. Additionally, it is unclear how the
FAST performs in tracking changes over time since the
current study calculated FAST at a single point in time.
Recalibration of the FAST is possible by changing the gross
weight shares of the sub-category parameters presented
here, but currently there are no set standards for when
recalibration is necessary.
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