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Abstract
Objective: Little is known about customer purchases of foods and beverages from
small and non-traditional food retailers (i.e. corner stores, gas-marts, dollar stores
and pharmacies). The present study aimed to: (i) describe customer characteristics, shopping frequency and reasons for shopping at small and non-traditional
food retailers; and (ii) describe food/beverage purchases and their nutritional
quality, including differences across store type.
Design: Data were collected through customer intercept interviews. Nutritional
quality of food/beverage purchases was analysed; a Healthy Eating Index-2010
(HEI-2010) score for purchases was created by aggregating participant purchases
at each store.
Setting: Small and non-traditional food stores that were not WIC-authorized in
Minneapolis and St. Paul, MN, USA.
Subjects: Customers (n 661) from 105 food retailers.
Results: Among participants, 29 % shopped at the store at least once daily; an
additional 44 % shopped there at least once weekly. Most participants (74 %) cited
convenient location as the primary draw to the store. Customers purchased a
median of 2262 kJ (540 kcal), which varied by store type (P = 0·04). The amount
of added sugar far surpassed national dietary recommendations. At dollar stores,
participants purchased a median of 5302 kJ (1266 kcal) for a median value of
$US 2·89. Sugar-sweetened beverages were the most common purchase. The
mean HEI-2010 score across all stores was 36·4.
Conclusions: Small and non-traditional food stores contribute to the urban food
environment. Given the poor nutritional quality of purchases, ﬁndings support the
need for interventions that address customer decision making in these stores.

Small food retailers are a common source of food for
urban residents in the USA(1), particularly those living in
low-income neighbourhoods(1–4). Visits to small food
stores (commonly referred to as ‘corner stores’) have been
described as ‘routinized’(5), with customers often reporting
that they visit these stores every day or multiple times per
week(6–11). In general, corner stores stock few healthy
options and an abundance of less healthy items like
snacks, candy and sugar-sweetened beverages(2,12–14).
Purchases at corner stores tend to be energy-dense, low in
nutritional quality and often include sugar-sweetened
beverages and other less healthy products(1,6,9–11,15–17).
Frequently purchasing food from corner stores has been
associated with poor health outcomes, such as increased
obesity risk(18–20).
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In addition to corner stores, other types of businesses that
have usually been considered non-food stores have recently
begun to be recognized for their contribution to urban food
environments, including gas-marts, pharmacies and dollar
stores(21–27). Previous studies vary on the terminology used
to describe such retailers, but we refer to these stores
collectively as ‘small and non-traditional food stores’ herein.
Although the total share of food purchased at small and
non-traditional stores in the USA is modest, there is considerable evidence of the growth of this food retail market
in recent years(28–31). A study by Stern et al. estimated that
the proportion of food retail volume from convenience
stores (including dollar stores and pharmacies) was
about 6 % of all food retail volume in 2012, an increase of
50 % from 2000(27).
© The Authors 2016

2588

Small and non-traditional food stores often carry a
substantial amount of foods and beverages with limited
healthy options(21,23,24,32). While recent Dietary Guidelines
for Americans (2015–2020) speciﬁcally recommend limiting added sugar and saturated fats and choosing more
nutrient-dense foods(33), small and non-traditional stores
may be unlikely to stock foods that are consistent with
these recommendations. Stern et al. reported that, in 2012,
purchases at convenience stores had the highest density
of energy, sugar and saturated fat compared with other
grocery store types(27). Another study in the Twin Cities
metropolitan area, Minnesota showed that gas-marts,
pharmacies and dollar stores have very little fresh and
frozen produce and few options for customers to buy
wholegrain-rich products(24,25).
The lack of healthy items in these retail settings is
particularly noteworthy as these stores also frequently
participate in federal food assistance programmes, like the
Supplemental Nutrition Assistance Program (SNAP)(25),
and thus may serve as a source of staple foods for
low-income families. According to a national report, it has
been estimated that 36 % of SNAP transactions occur outside supermarkets and supercentres(34). In Minnesota,
where SNAP transactions are similarly distributed across
store type compared with nationally, the use of SNAP
beneﬁts at small and non-traditional stores may be even
higher in certain neighbourhoods. A study in the Twin
Cities metropolitan area showed that a far greater share
of SNAP beneﬁt redemptions occur outside supermarkets
and supercentres in low-income and high-minority
areas(35).
Little is known about the nutritional quality of purchases
in small and non-traditional food stores, or the characteristics of the customers who frequent such stores to buy
food. As small businesses are increasingly a target of
community food environment interventions(2,3,11,36–38),
it is necessary to recognize the range of stores that
contribute to urban residents’ diets and understand food
purchasing patterns at these stores. Understanding purchases in small and non-traditional stores is also important
because the 2014 Farm Bill will soon require SNAPauthorized stores to increase the number of varieties and
food groups that they carry, including requiring them to
stock more perishable items(39). These changes are most
likely to affect small and non-traditional food stores, as
larger grocery stores likely already meet the proposed
requirements. Thus, current circumstances require a better
grasp of customer demand as these stores prepare to meet
the new supply requirements, including an understanding
of the characteristics of customers who shop in these
stores, their frequency and reasons for shopping at
these stores, the number and type of purchases made, the
amount of money spent and the nutritional quality of
the purchases.
Therefore, the purpose of the present study was to:
(i) describe the characteristics of customers shopping at
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small and non-traditional food retailers (including corner
stores, gas-marts, dollar stores, pharmacies) in the Twin
Cities, MN, USA; and (ii) describe the foods and beverages
purchased at these stores and their nutritional quality,
including differences across store type.

Methods
Store customer sample
The present study was conducted as part of an evaluation
of a city ordinance regulating minimum stocking requirements for food retailers outside the downtown core
commercial districts in Minneapolis; the evaluation also
included comparable stores in St. Paul (a control site). As
of April 2015, the Minneapolis Staple Foods Ordinance(40)
required licensed grocery stores to stock a minimum
amount and variety of speciﬁc food categories, including
fruits and vegetables, whole grains and low-fat dairy. Data
included in analyses presented herein are based only on
baseline (pre-policy) data collected between July and
November 2014. Participants were recruited as they exited
eligible food stores within the city limits of Minneapolis
and St. Paul, MN. Relevant licensing agencies provided a
list of all stores with grocery licenses (i.e. the Minneapolis
Health Department for Minneapolis stores and the Minnesota Department of Agriculture for St. Paul stores).
In Minneapolis, this included all retail stores that sold food
more than confectionery items (ready-to-eat, singleservice, pre-packaged snack items and beverages); in
St. Paul, it included all retail food handlers that sell food
directly to the ultimate consumer.
The Minneapolis Staple Foods Ordinance was designed
to have a wide reach with the goal of improving healthy
food access, acknowledging that it is difﬁcult to ﬁnd
nutritious staple foods outside traditional grocery stores(40).
A small number of exemptions to the ordinance applied to
stores that would not reasonably be expected to stock a
minimal amount of foods, including small vendors in market areas (e.g. produce stands), liquor stores or specialty
stores (e.g. spice shops). Stores located in the core downtown commercial district were also exempt. The purpose of
the research team’s evaluation was to examine the effects of
the ordinance on stores that would likely be most impacted
by the Minneapolis Staple Foods Ordinance. For this
reason, supermarkets, mass merchandizers and stores
that were listed in the state database as participating in the
Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC; which must meet speciﬁc
programme requirements for stocking healthy, staple foods)
were excluded from the study sample, along with the stores
exempt from the ordinance in Minneapolis and comparable
stores in St. Paul. Also excluded from the evaluation study
were stores that had invalid licensing addresses. In summary, both the ordinance and the evaluation targeted small
and non-traditional food retailers that had reasonable
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potential to improve their supply of healthy foods to meet
local minimum stocking requirements.
Out of 255 eligible stores, 180 were selected via a
simple random sample to participate in the study and were
visited by study staff for data collection. A simple random
sample was conducted rather than a stratiﬁed sample by
store type because the evaluation was designed to assess
the overall impact of the ordinance outside traditional
grocery stores, rather than the impact within each store
type. Twenty of these stores were identiﬁed as ineligible
upon visiting the store (e.g. due to new participation in
WIC). In the eligible sample, all stores were categorized
as a corner store (39 %), gas-mart (36 %), dollar store
(9 %), pharmacy (14 %) or general retailer (1 %). Eight-six
per cent of these stores accepted SNAP beneﬁts.
In teams of two, data collectors obtained permission
from a store employee to recruit customers exiting the
store for intercept interviews. Thirty-two stores refused to
participate. Gas-marts comprised most of the refusals
(n 19), followed by corner stores (n 7), dollar stores (n 4)
and pharmacies (n 2). In twenty-two stores, no participants were successfully recruited. In the remaining
106 stores in which customer data were collected, 37 % were
corner stores, 35 % were gas-marts, 8 % were dollar stores,
19 % were pharmacies and 1 % were general retailers.
Customer intercept interviews
Data collectors attempted recruitment for 30 min at each
store; if at least one survey was completed, they stayed an
additional 15–30 min. The target number of recruited
participants at each store was at least ﬁve. Stores where
one to four participants were recruited during a single visit
were visited again on a different day to recruit additional
participants. Eligible participants were English-speakers
who were at least 18 years old and who made a food or
beverage purchase at the store. After obtaining informed
consent and verifying eligibility, data collectors recorded
participants’ food and beverage purchases (quantity, size,
product name and price paid) and administered a brief
survey. In total, 668 participants were recruited. The ﬁrst
ﬁfty-two participants were recruited during a pilot phase
to test the feasibility of the recruitment protocol. Following
the pilot phase, the instrument was not changed, but
the incentive for participation was increased to $US 10
(from $US 5). Data were collected between 09.00 and
18.00 hours on Monday through Friday, and between
11.00 and 19.00 hours on Saturday and Sunday.
Non-participation was tracked for individuals who
exited the store but did not complete a survey. Data collectors recorded the reason for non-participation (e.g.
ineligible reason or refused/no response) and the person’s
apparent gender and presumed race/ethnicity (White/
Caucasian, Black/African American, Asian, Hispanic, don’t
know). Individuals who ignored the data collector, but
appeared to be eligible (e.g. an adult who exited carrying
a store bag), were marked as refusals.

https://doi.org/10.1017/S1368980016002524 Published online by Cambridge University Press

2589

The overall participation rate was 35 %, with higher
rates in corner stores (47 %) and dollar stores (46 %), and
lower rates in gas-marts (32 %) and pharmacies (27 %).
At all store types, participation was higher among Black/
African American customers compared with White customers. Overall, 53 % of participants self-identiﬁed as White,
compared with 61 % of non-participants who were
presumed to be White. In contrast, 40 % of participants
self-identiﬁed as Black/African American, compared
with 28 % of non-participants.
Food and nutrient data
Data on all food and beverage items purchased were
entered by trained study staff into Nutrition Data System
for Research (NDSR), a nutrient analysis program that
generates values for 165 nutrients, nutrient ratios and other
food components, and food servings for 166 food categories. To characterize food and beverage purchases, the
food categories available in NDSR were collapsed into
twenty-four mutually exclusive categories (seventeen food
categories, seven beverage categories). Food categories
included solid fruits; vegetables and legumes; grains and
breads (e.g. bread, tortillas, crackers, pasta, rice, cereals);
sweet baked goods (e.g. cakes, cookies, pastries); savoury
snacks (e.g. snack chips, popcorn); cheese and yoghurt;
ice cream and frozen desserts; red meat (e.g. beef, pork);
processed meat (e.g. cured meats, cold cuts); poultry and
ﬁsh; eggs; nuts, seeds and nut/seed butters; candy; fried
fruits and vegetables; fats, sugars and condiments (e.g. oil,
syrup, salad dressing); baby food; and miscellaneous
foods (e.g. soup broth, sugar substitute). Beverage categories included sugar-sweetened beverages (e.g. soft
drinks, fruit drinks, chocolate milk); artiﬁcially sweetened
beverages (e.g. diet soft drinks); plain water; coffee, tea or
other unsweetened beverages; 100 % fruit and vegetable
juices; unsweetened milk and milk substitutes (e.g. whole
milk, soya milk); and alcoholic beverages. A comprehensive description of the food categories is available in the
online supplementary material, Supplemental Table 1.
For each participant purchase, the total number of
servings of each food/beverage category was calculated.
If the total servings for a food category was ≥1 (e.g. ≥1/2
cup of fruits or vegetables, ≥8 ﬂuid ounces of soft drink),
the participant was categorized as having purchased a
serving or more of food in the category.
Healthy Eating Index-2010 measure
Using the food and nutrient data collected above, a
Healthy Eating Index-2010 (HEI-2010) score was created
by summing twelve sub-components to create a score with
a range of 0–100(41). The HEI-2010 is an updated version
of the HEI-2005(42), a validated tool that was developed
by the National Cancer Institute and the US Department
of Agriculture (USDA) to measure the degree to which a
diet or food source is consistent with federal dietary
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guidelines . The average HEI of total diet intake for
the total US population is 59(43). HEI-2010 scores are
computed by deriving ratios of dietary constituents to
energy, and then scoring each of the twelve subcomponents according to minimum and maximum standards outlined by the USDA(44). Three sub-components
(sodium, reﬁned grains and empty calories) are reverse
coded so that higher scores consistently represent a more
balanced and healthful diet. The HEI has been used to
assess components of the food environment(45–49), grocery
purchases(50) and dietary intake(51–53). The HEI-2010 is
calculated using nutrient density, so it can measure the
diet quality of any amount or assortment of foods(49).
HEI-2010 scores for purchases were calculated at the store
level by aggregating the items purchased by all study
participants recruited at that store. Thus, the HEI-2010
measure reﬂected purchases made by a sample of participants (as opposed to all customers) and the healthfulness of those purchases (as opposed to the food supply).
One of the strengths of the HEI-2010 is that it balances
both the healthy and less healthy components of a mix of
foods into a single summary score. For the purposes of the
current analysis, store-level HEI-2010 scores were more
informative than individual purchase HEI-2010 scores, as
aggregating more items would reﬂect a range of foods and
nutrients purchased at a store, rather than just the foods
and nutrients purchased by one participant, which might
only reﬂect one or two items.
Participant characteristics, shopping behaviour
and store type
Data on participant demographics (age, gender, race/
ethnicity, education, employment), were obtained from
the customer intercept survey. Shopping characteristics
included the frequency with which each participant
shopped at the store (at least once daily, one to six times
weekly, once weekly or less), the primary reason they
shopped at the store they were recruited from (close to
home, close to work/other destination, know staff here,
good service, good prices, good quality food, good
selection of foods, it’s clean, just passed by, other), the
number of food or beverage items purchased and the
dollar amount spent on foods and beverages. Other
participant characteristics, including height and weight,
were obtained from the customer intercept survey; BMI
was calculated using self-reported heights and weights.
Statistical analyses
We ﬁrst calculated descriptive statistics for all measures:
participant characteristics, participant shopping behaviours, types of items purchased, and quantity, dollar
value and nutritional quality of purchases. The unit of
analysis was customer purchase event, except for
HEI-2010 analyses which were conducted at the store
level. For all measures, we calculated descriptive statistics
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across the full sample (all store types combined) and by
each of the store types. Only one store was categorized as
a general retailer (Kmart); given that the analysis was
stratiﬁed by store type, this store (and the seven customers
recruited there) was excluded from the analysis. Thus,
the ﬁnal analytic sample contained 105 stores and
661 customers. Nineteen participants were excluded from
the HEI-2010 calculations because they did not purchase
any energy-containing products (e.g. only water) and
HEI-2010 calculations are based on energy density.
Descriptive statistics included percentage of purchases
for categorical variables, mean and standard deviation
for continuous variables with normal distribution, and
median, 25th percentile and 75th percentile for continuous
variables that were skewed (i.e. not normally distributed).
There was no conceptual basis for excluding outliers in
our analysis, as the range of purchases in the sample
reﬂects credible, real-world uses of the retailers in our
sample, but by reporting medians we limited the inﬂuence
of these data points. For comparisons by store type, we
used various methods to test for statistically signiﬁcant
differences depending on measure: (i) χ2 (for categorical
variables if all cells had expected frequency ≥5); (ii) Fisher
exact (for categorical variables if some cells had expected
frequency <5); (iii) ANOVA (for means); and (iv) Brown–
Mood (for medians; used due to unequal variance across
store type). All analyses were conducted using the
statistical software package SAS version 9.4.

Results
Participant characteristics and shopping behaviours are
presented in Table 1 for the overall sample and by store
type. The mean age was 40 (SD 15) years and 57 % of
participants were male. Mean BMI was 28 (SD 6) kg/m2.
The sample was 47 % White non-Hispanic, 36 % Black
non-Hispanic, and a small percentage Native American/
Alaska Native, Asian, Hispanic, multi-race or other (3–4 %
each). Thirty-eight per cent had a high-school diploma
or less, and most (64 %) were employed. Participant
characteristics differed between store types for all
variables except BMI. For example, a greater proportion of
participants from gas-marts were male and/or employed,
compared with those from other store types. A greater
proportion of participants from dollar stores were nonHispanic Black and/or had a high-school education or
less. A greater proportion of participants from pharmacies
were non-Hispanic White and/or had a bachelor’s degree
or higher.
Most participants reported frequently shopping at the
store from which they were recruited. On average, 29 % of
participants reported shopping at the store at least once
daily (ranging from 11 % at pharmacies to 38 % at corner
stores). An additional 44 % of participants reported shopping there at least once weekly (ranging from 38 % in
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Table 1 Participant characteristics and shopping behaviours among customers shopping at corner stores, gas-marts, dollar stores and
pharmacies, Minneapolis and St. Paul, MN, USA, July–November 2014
All stores
(n 661)
Age (years), mean
SD

BMI (kg/m2), mean
SD

Gender: male (%)†
Race/ethnicity (%)
Hispanic
Non-Hispanic
White alone
Black alone
American Indian or Alaskan
Native alone
Asian alone
Other race alone
Multi-race
Education (%)
High-school diploma or less
Some college
Bachelor’s degree or higher
Employment (%)
Employed
Unemployed/disability
Other (student, retired)
Frequency of shopping at the store
At least once daily
1–6 times weekly
Less than once weekly
Primary reason for shopping at the store
Close to home
Close to work/destination
Know staff here
Good service
Good prices
Good quality food
Good selection of foods
It’s clean
Just passed by
Other‡

Corner stores
(n 194)

Gas-mart
(n 268)

Dollar store
(n 67)

Pharmacy
(n 132)

40
15
28
6
57

38
13
28
6
56

40
15
28
7
63

44
15
28
7
48

42
17
28
7
48

3

4

4

3

2

47
36
4

39
43
2

50
31
5

27
50
9

63
29
1

3
4
3

7
2
4

2
5
4

3
5
3

2
3
1

38
37
26

40
32
27

40
34
26

52
37
10

21
49
30

64
26
11

60
32
7

71
19
10

51
31
18

60
25
15

29
44
27

38
38
24

30
44
26

33
47
20

11
50
39

45
29
2
2
6
2
2
0·3
1
9

60
19
2
2
1
5
5
0
1
7

40
37
3
2
3
1
1
1
1
11

30
23
0
2
39
0
3
0
2
2

43
30
2
2
6
0
2
0
1
14

P*
<0·01
0·50
0·01
<0·01

<0·01

<0·01

<0·01

<0·01

*ANOVA test for age and BMI; χ2 test for gender, education and employment and frequency of shopping; Fisher test for race and reasons for shopping because
one or more cells has expected frequency <5. P ≤ 0·05 indicated in bold font.
†Frequencies may not add up to 100 % due to rounding.
‡Examples include: gas, availability of a specific item.

corner stores to 50 % at pharmacies). At all store types, the
majority of participants cited proximity to home, work or
other destinations as the most important reason for
shopping at the store. This ranged from 53 % in dollar
stores to 79 % in corner stores. Only at dollar stores were
good prices commonly cited as the most important reason
for shopping at the store (39 %). Few participants reported
reasons like staff, service, food quality, food selection or
cleanliness as the primary draw to the store.
Purchasing patterns and nutrient information for purchases at each store type are presented in Table 2. The
median number of items purchased was 2 across all store
types and the median amount spent was $US 2·76. There
was not a statistically signiﬁcant difference by store type in
the number of items purchased or the amount spent
(P = 0·09).
Customers purchased a median of 2262 kJ (540 kcal)
with a considerable range (25th–75th percentile =
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1058–5392 kJ (253–1287 kcal)). There were statistically
signiﬁcant differences in the amount of kJ/kcal purchased
by store type (P = 0·04). This difference was likely driven
by dollar stores, where participants purchased a median of
5302 kJ (1266 kcal). Across all participants, the median
percentage of energy from added sugars was 39 %, for
saturated fat it was 6·2 %; and median Na values were
800 mg per 4188 kJ (1000 kcal). Purchases from gas-marts
had the highest percentage of energy from saturated
fat (9·4 %), whereas corner store purchases had a median
of 3·5 %.
Table 3 presents the percentage of participants who
purchased one or more serving of various types of foods
and beverages. Sixty-four per cent of participants purchased at least one serving of a food and 67 % purchased
at least one serving of a beverage. Nearly one-half
of participants (46 %) purchased a sugar-sweetened
beverage. The most common types of foods purchased

0·12
<0·01
0·11
20–73
0–13
230–1365
41
6·9
656
24–89
0–10
244–1500
13–81
0–15
297–1551
37
9·4
799

53
4·1
600

1·0–3·0
1·69–5·99
1106–7930
264–1893
2·0
3·48
2307
551
1·0–4·0
1·40–5·00
1763–12 539
421–2993
1·0–3·0
1·50–4·58
1058–3698
253–883
2·0
2·54
2126
508

2·0
2·89
5302
1266

P25–P75
Median
P25–P75
Median
P25–P75
Median

Pharmacy (n 132)
Dollar store (n 67)
Gas-mart (n 268)

by participants were grains (18 % of participants purchased at least one serving of grains, such as cereal, bread
or tortillas), savoury snacks (17 %), candy (15 %), sweet
baked goods (13 %) and other fats, sugars and condiments
(13 %). Two per cent of participants purchased at least one
serving of fruit and 6 % purchased at least one serving of
vegetables. Overall, 5 % of participants purchased bottled
water. Purchases of other staple food and beverage items
(e.g. eggs, cheese/yoghurt, milk, 100 % juice, poultry/ﬁsh
and nuts/nut butter) were uncommon (≤5 % for each
category).
Differences in purchases across store type were evident
for sugar-sweetened beverages (P = 0·03), which were the
highest in dollar stores (58 %) and the lowest in pharmacies (35 %). Purchases of candy (P < 0·01) also differed by
store type, with participants at dollar stores and pharmacies more than three times as likely to purchase candy
than participants in corner stores (28 % v. 9 %).
HEI-2010 scores for purchases averaged 36·4, with no
statistically signiﬁcant difference in HEI-2010 across
store type (see Table 4). There were also no statistically
signiﬁcant differences across store type in any of the
twelve HEI-2010 sub-components. Scores were lowest on
greens and beans and whole fruit (<5 % of the maximum
score). Scores were highest on sodium and reﬁned grains
(>70 % of the maximum score).

3–81
0–10
244–1708
P25, 25th percentile; P75, 75th percentile.
*Brown–Mood test for medians. P ≤ 0·05 indicated in bold font.

11–81
0–13
247–1570
39
6·2
800

36
3·5
1067

1·0–3·0
1·00–6·25
1029–6009
246–1434
2·0
2·49
2210
528
1·0–3·0
1·49–5·19
1058–5392
253–1287
2·0
2·76
2262
540

No. of items purchased
Total amount spent ($US)
Energy (kJ)
Energy (kcal)
Micronutrients
Added sugars (% of energy)
SFA (% of energy)
Na (mg/4188 kJ (1000 kcal))

P25–P75
Median
P25–P75
Median

Corner store (n 194)

Discussion

All stores (n 661)

Table 2 Characteristics of participants’ food and beverage purchases overall and by store type, Minneapolis and St. Paul, MN, USA, July–November 2014

0·09
0·09
0·04
0·04
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The present study is part of a small but growing body
of research that focuses on a range of small and nontraditional food retailer types, including corner stores,
gas-marts, dollar stores and pharmacies(22–27). As has been
observed in previous studies with corner stores(6,8–11),
these stores attract loyal customers who are drawn there
for convenience and make purchases daily or multiple
times per week. As in previous corner store studies(6,7,9,10,38), food and beverage purchases at small and
non-traditional retailers are usually limited to a few dollars,
for which a few low-nutrient, energy-dense products tend
to be purchased. These stores serve customers from an
array of racial/ethnic and socio-economic backgrounds,
and commonly accept SNAP beneﬁts for food purchases.
Food categories for which purchasing was most common
in the present study were sugar-sweetened beverages,
grains, savoury snacks, candy, sweet baked goods and
fats/sugars/condiments.
Overall diet quality scores (HEI-2010) for purchases at
stores were low. The USDA has designated HEI scores
below 51 as ‘poor’(43,54). With an average score of 36·4, the
nutritional quality of foods purchased at most of these
food stores is just over one-third of the optimal score of
100. For comparison, these scores are lower than those
found in a study of menu offerings at eight leading
national fast-food chain restaurants, where HEI-2010
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Table 3 Percentage of participants who purchased one or more serving of foods or beverages from a variety of food
and beverage categories, overall and by store type, Minneapolis and St. Paul, MN, USA, July–November 2014
All stores
(n 661)

Category
Foods
Grains
Savoury snacks
Candy
Sweet baked goods
Fats/sugars/condiments
Processed meat
Vegetables
Red meat
Cheese/yoghurt
Poultry/fish
Nuts/nut butter
Fruit
Ice cream
Eggs
Fried fruit/vegetable
Miscellaneous
Baby food
Any food category†
Beverages
Sugar-sweetened
Artificially sweetened
Coffee/tea
Milk
Water (unsweetened)
Fruit/vegetable juice
Alcohol
Any beverage category†

Corner store
(n 194)

Gas-mart
(n 268)

Dollar store
(n 67)

Pharmacy
(n 132)

P*

18
17
15
13
13
7
6
6
4
4
3
2
2
2
1
1
0
64

22
22
9
7
12
7
8
8
4
6
3
1
2
2
2
1
0
61

18
14
10
18
13
9
3
4
4
3
2
3
1
3
0·4
0·4
0
63

25
19
28
15
18
4
10
3
1
4
3
0
1
0
1
4
0
73

11
15
28
12
9
4
6
5
5
2
5
2
3
2
0
2
0
66

0·03
0·10
<0·01
<0·01
0·35
0·19
0·08
0·30
0·70
0·22
0·60
0·25
0·53
0·66
0·26
0·05
–
0·33

46
8
6
5
5
3
0·2
67

47
7
4
3
3
3
0
64

46
10
12
5
4
3
0·4
72

58
1
0
3
4
1
0
66

36
11
2
7
8
3
0
60

0·03
0·06
<0·01
0·43
0·21
0·93
1·0
0·06

*Chi-square test except Fisher test when one or more cells has expected frequency <5 (df = 3). P ≤ 0·05 indicated in bold font.
†Purchased at least one serving in at least one of the product categories.

Table 4 Healthy Eating Index-2010 (HEI-2010) measures for aggregate purchases made by participants, overall and by store type,
Minneapolis and St. Paul, MN, USA, July–November 2014
All stores (n 105)

Corner store (n 39)

Gas-mart (n 37)

Mean

SD

Mean

SD

Mean

SD

36·4

12·5

37·2

10·6

34·6

14·1

0·5
0·2
0·5
0·2
2·6
2·7
1·8
0·9
5·3
7·6
7·2
7·1

1·1
0·9
1·3
0·8
3·7
3·6
2·0
1·8
4·2
3·5
3·6
7·4

0·8
0·3
0·2
0·1
3·0
1·8
1·9
0·8
6·4
6·7
7·0
8·5

1·6
1·1
0·8
0·3
3·8
3·3
2·1
1·6
4·3
4·1
3·9
8·0

0·2
0·2
0·6
0·4
2·3
3·0
2·0
0·8
4·6
8·1
7·4
4·9

0·5
0·9
1·4
1·1
3·8
3·7
1·9
1·7
4·1
3·0
3·2
6·1

HEI total (possible range: 0–100)
HEI sub-components
Total vegetables (0–5)
Greens & beans (0–5)
Total fruit (0–5)
Whole fruit (0–5)
Whole grains (0–10)
Dairy (0–10)
Total protein foods (0–5)
Seafood & plant proteins (0–5)
Fatty acids (0–10)
Sodium (0–10)
Refined grains (0–10)
Empty calories (0–20)

Dollar store (n 9)
Mean
32·9
0·9
0·02
0·6
0
3·4
1·7
0·9
0·9
6·3
7·1
5·9
5·2

Pharmacy (n 20)
Mean

SD

P*

9·5

39·9

13·8

0·37

1·0
0·05
1·6
0
3·9
3·3
1·6
1·8
3·2
4·1
4·7
6·4

0·4
0
0·7
0·2
1·8
4·0
1·9
1·4
4·2
8·4
7·8
9·1

0·6
0
1·6
0·7
3·1
3·7
2·0
2·2
4·2
2·8
3·2
7·9

0·09
0·68
0·42
0·17
0·56
0·11
0·49
0·57
0·15
0·20
0·60
0·08

SD

*General linear model (SAS PROC GLM).

scores ranged from 38 to 56(48). A large-scale study of the
diet quality of household grocery purchases conducted
by the USDA demonstrated average HEI-2005 scores of
56·4(50). Findings from the current study indicate that there
is considerable room for improvement in the nutritional
quality of purchases at small and non-traditional food
retailers. These stores contribute to an abundance of poorquality food exposures encountered by US adults, who
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demonstrate consistent suboptimal diet quality scores on a
population level(44,55). Improving overall diet quality in the
US population will require coordinated efforts throughout
all sectors of food retail to improve healthy food
availability, purchasing and consumption.
Customers at small and non-traditional food stores tend
to purchase foods and beverages with a high yield of
energy per dollar(10). While the purchasing of less healthy
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food items is not unique to small and non-traditional
stores, evidence suggests that indicators of nutritional
quality of purchases may be consistently lower in these
stores(27). This appears particularly true at dollar stores,
where customers spent a median of $US 2·89 for a median
of 5302 kJ (1266 kcal) – more than twice as many kilojoules as at other store types. Unconventional pricing and
packaging at dollar stores could result in a higher yield
of energy purchased. As one example of the potential
inﬂuence of package sizes, in our sample, honey buns
were purchased at a dollar store in a package of ~300 g
(10·5 oz) for $US 1·00. The three other customers who
purchased honey buns (at a corner store, a gas-mart and a
pharmacy) purchased them in packages of ~85 g (3 oz) for
$US 0·50. Thus, a customer who wanted to buy honey
buns would end up with an excess of 3765 kJ (899 kcal) for
$US 0·50 more in a dollar store compared with the other
three store types. Not all items at a dollar store are in sold
in large package sizes, but our results suggest that, on
average, dollar stores’ packaging may result in particularly
high number of kilojoules per dollar.
Overall, in addition to total energy, the nutritional
quality of customer purchases at dollar stores was poor.
Dollar store customers were the most likely to purchase
sugar-sweetened beverages and candy, and dollar
store purchases were the most sugar-laden; purchases
contained a median of 53 % of energy from added sugar.
The 2015–2020 Dietary Guidelines for Americans recommend limiting the consumption of added sugar to less than
10 % of energy(33). However, even at other corner stores,
gas-marts and pharmacies in our sample, purchases
contained a proportion of added sugar that far surpassed
these recommendations.
Purchases of healthier foods, like fruits, vegetables and
other staple food items, were rare at all store types. To
some extent, customer purchasing decisions may be
driven by a lack of availability of healthy options at these
corner stores. Two previous studies on the availability of
healthy items in a similar sample of corner stores,
gas-marts, dollar stores and pharmacies, conducted in
early 2014 in Minnesota, demonstrated the lack of healthy
options in these types of food retailers(24,25). For example,
in most dollar stores and pharmacies, canned fruits
and vegetables were the only option for produce(24).
Wholegrain options were rare, with only one-quarter of
the SNAP-authorized stores in the sample stocking
wholegrain-rich products, such as wholegrain-rich bread,
tortillas or brown rice(25). A recent study of corner store
purchases in New York City by Ruff et al. demonstrated
that healthy food availability may be related to both
healthy and less healthy food purchases; the more fresh
produce that was available, the more produce was
purchased and the less sugar-sweetened beverages were
purchased(9). Upcoming requirement changes to SNAPauthorized stores may increase the number of varieties
and food groups that stores will carry. However, it is
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difﬁcult to surmise the impact of these requirements on
customer purchases. If food purchases were driven
entirely by availability, in our study we might have
expected even more purchasing of healthy foods, as well
as more variation in healthy food purchases across store
types. For example, previous analyses in the study area
suggest that most corner stores stock at least one kind of
fresh fruit or vegetable (over 60 %)(24), yet only 1 % of
customers from corner stores in our sample bought fruit
and 8 % bought vegetables. Purchases of healthy and other
staple foods were similarly low across all store types, even
though stores likely carry frozen and canned fruits and
vegetables if not fresh(24).
Corner stores have increasingly been targets for interventions, given their presence in lower-income neighbourhoods, the frequency with which customers visit
them and the poor nutritional quality of customers’
purchases(1–3). Most intervention efforts have focused on
increasing the availability of healthy options, as have
policy efforts such as the Minneapolis Staple Foods Ordinance and the 2014 Farm Bill. Improvements in product
assortment are certainly a necessary condition for
improving the nutritional quality of customers’ purchases.
However, addressing healthy food availability alone may
not be sufﬁcient to improve the nutritional quality of
purchases without also addressing other factors that
drive customer decisions. An intervention in small food
stores in Philadelphia showed that, even after intervention
efforts to improve healthy food supply in the store, there
was no improvement in the nutritional quality of
purchases; the authors suggest the need for marketing,
education and price-related strategies to complement
improving inventory quality(38). Increases in customer
supply are not likely to be sustainable without a
corresponding increase in customer demand(3). Indeed,
small food store interventions that have included efforts to
increase demand for healthy foods, community engagement efforts, and pricing and marketing strategies have
demonstrated more promise(3,11,36,37). A recent expert
panel on small and non-traditional food stores made
speciﬁc recommendations for both availability and marketing of healthy items(56). The role of food marketing and
promotions – such as the presence of impulse buys by the
checkout counter – could be particularly relevant in
gas-marts, dollar stores and pharmacies, where customers
may or may not intend to buy any food or beverage
when they enter the store. Less healthful products are
ubiquitous near the checkout counter in these types of
establishments, while healthful options are rarer (TL Barnes,
JE Pelletier, DJ Erickson et al., unpublished results).
Our study has several limitations that should be
acknowledged. Data were collected in a limited store
sample that excluded large grocery stores and WIC
retailers. Moreover, customers obtain food from many
sources and the study did not quantify what proportion of
customers’ daily or weekly shopping the purchase
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represented. It is, therefore, not possible to draw conclusions about how much each purchase contributed to
customers’ total food purchasing, total diet or the overall
quality of their diet. Analyses considered only what
customers purchased (the demand side) and not what
was available in the store (supply side). Furthermore, it is
unknown whether the purchase was intended to be
consumed solely by the respondent (v. shared with others)
and whether the entire purchase was actually consumed
(v. wasted).
The overall participation rate of 35 % in the study is
perhaps not unexpected. Most studies using customer
intercept interviews in small food stores have not
reported participation rates or information on nonparticipants(6–8,15). Our rate is slightly higher than the
32·9 % participation rate reported by Ruff et al. in a recent
study that used a similar methodology in small, urban food
stores(9). A higher participation rate (53–63 %) was found
by Dannefer et al.(11), but customer interviews in that
study were conducted only in a small subset of eligible
stores selected ‘on the basis of the owners’ willingness’ to
participate, which may have offered a setting particularly
amenable to recruitment. In the current study, participation was lowest in pharmacies (27 %) and gas-marts
(32 %). In these store types in particular, customers may
have stopped in for a brief errand and may have had less
time than customers at corner stores or dollar stores.
Differential response rates probably did not lead to
meaningful bias in the overall ﬁndings in the current study,
especially given that pharmacies had the highest HEI-2010
scores but gas-marts had the second-lowest. A recent
analysis of the impact of differences in organizational
response rates on performance outcomes concluded that
differential response rates did not result in substantial bias
in performance results or interpretation, even though
outcomes were somewhat worse at organizations with low
response rates(57). As a ﬁnal consideration, anyone exiting
stores who carried a bag and did not engage with data
collectors was marked as a refusal, even though they may
have been ineligible. This misclassiﬁcation may have
resulted in an artiﬁcially low response rate, particularly in
pharmacies, where many non-consumable purchases are
made and bagged.
It must be noted that the higher participation rate
among Black/African American customers could have
biased results if the nutritional quality and content of
customers’ purchases was lower or higher among
Blacks/African Americans. For example, if Black/African
American participants were more likely to participate and
also more likely to purchase sugar-sweetened beverages,
then the true average for HEI-2010 scores may be higher,
and the true energy and sugar content of purchases could
be lower. Participation rates among Blacks/African
Americans were, however, stable across store type, so
the potential bias would likely not differ by store type.
More importantly, our results, taken in conjunction with
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the broader body of small and non-traditional food
store literature, demonstrate a consistent and robust
pattern of purchases with a high energy-to-dollar ratio,
high energy density and low overall nutritional quality
that is unlikely to be explained by selection bias in the
current study.
Thus, the study contributes to the literature on customer
purchases in small, urban food retailers, particularly at
understudied store types, such as gas-marts, pharmacies
and dollar stores. The study also has a number of other
strengths. We captured data on customer purchases via
direct observation rather than self-report. Our nutrient
analysis also allowed us to calculate an HEI-2010 score for
purchases at each store. The present study is among the
ﬁrst to report HEI-2010 scores using food purchase data
and these scores can be directly compared with purchases
from other food sources or speciﬁc food environments.
Overall, our results conﬁrm the ﬁndings from other
corner store studies conducted in other regions of the
USA, while also including an understudied sample of
customers from gas-marts, dollar stores and pharmacies.
These stores, many of which accept SNAP beneﬁts, are a
regular source of low-nutrient, energy-dense foods for
many customers on a daily basis. In the future, it will be
important to expand the reach of evaluations and
interventions to include these, as well as other small and
non-traditional and less visible sources of food(58,59) in the
community environment. Our ﬁndings support the need
to encourage healthy food purchases at small and nontraditional retailers, particularly in light of upcoming
policy changes that may result in healthier options
within the store.
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