Preventive Medicine Reports 2 (2015) 164-169

Contents lists available at ScienceDirect

Preventive Medicine Reports

Preventive
Medicine

Reports

journal homepage: http://ees.elsevier.com/pmedr

Examining food purchasing patterns from sales data at a full-service grocery store
intervention in a former food desert

Daniel Fuller ¢, Rachel Engler-Stringer **, Nazeem Muhajarine *°

@ Department of Community Health and Epidemiology, University of Saskatchewan, Canada
b School of Public Health, University of Saskatchewan, Canada

ARTICLE INFO ABSTRACT

Available online 2 March 2015 Background. The Good Food Junction Grocery Store was opened in a former food desert in the inner city of
Saskatoon, Canada.

Objective. The purpose of this research was to examine, using grocery store sales data, healthy and less healthful
food purchasing over a one-year period beginning eight months after opening by shoppers' neighborhood of
residence.

Design. A multilevel cross sectional design was used. The sample consisted of members of the Good Food
Junction with a valid address in Saskatoon, Saskatchewan. All purchases made by members who reported
their postal code of residence from May 15, 2013 to April 30, 2014 were analyzed. The outcome variable was
the total amount spent on foods in 11 food groups. Linear random intercept models with three levels were fit
to the data.

Results. Shoppers who were residents of former food desert neighborhoods spent $0.7 (95% CI: 0.2 to 1.2) more
on vegetables, and $1.2 (95% Cl: — 1.8 to — 0.6) less on meat, and $1.1 (95% CI: —2.0 to —0.3) less on prepared foods
than shoppers who did not reside in those neighborhoods.
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Conclusions. When given geographical access to healthy food, people living in disadvantaged former food desert
neighborhoods will take advantage of that access.
© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Presence and accessibility of supermarkets and grocery stores have
been linked to improved fruit and vegetable consumption (Larson et al.,
2009), general improvement in healthier food intake (Story et al.,
2008), and lower body weight (Morland et al.,, 2006). Evidence is growing
that suggests that food deserts are especially problematic when they co-
incide with public or private transportation deficiencies (Clifton, 2004;
Bodor et al., 2008). Food deserts constrain decision-making around food
purchase choices, influencing what become normative less healthful
food choices (Mader and Busse, 2011; Gittelsohn et al., 2008; Walker
et al., 2010). Awareness of the importance of the food environment in
influencing positive or negative health outcomes has sparked interest in
developing grocery stores and piloting various food-related interventions
in deprived areas.
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An emerging literature is leading a shift from merely description
of food environments to the study of food environment interven-
tions at various scales (Gittelsohn et al., 2012; Cummins et al.,
2005; Wang et al., 2007). The literature examining the impact of a
new grocery store on the surrounding community is limited. The
Good Food Junction Cooperative Store (GF]) is a full-service, 4900
square foot, not-for-profit grocery store that opened in September
2012 in a former food desert (Cushon et al., 2013) in the inner city
of Saskatoon, Saskatchewan, Canada (city population 253,000). The
store was opened with the mandate of providing healthy, affordable
food, and a commitment to serving the needs of people in the sur-
rounding neighborhoods where vegetables and fruit in particular,
for an affordable price, have been challenging to access. The purpose
of this research was to examine, using sales data, healthy and less
healthful food purchasing over a one-year period at the store by
shoppers' neighborhood of residence. Specifically, we examined if
those who live within geographic proximity of the GFJ store (i.e. those
people who are the target of the intervention) and who shop there,
were more likely to purchase healthy foods (vegetables and fruit in
particular) compared to those who live outside the target inner city
neighborhoods.

2211-3355/© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.pmedr.2015.02.012
mailto:Rachel.engler-stringer@usask.ca
http://dx.doi.org/10.1016/j.pmedr.2015.02.012
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.sciencedirect.com/science/journal/

D. Fuller et al. / Preventive Medicine Reports 2 (2015) 164-169 165

Methods

A multilevel cross sectional design was used. The sample consisted
of members of the GF] with a valid address in Saskatoon, Saskatchewan.
The GF] provided the membership database and all purchases made in the
store, regardless of membership status. All purchases made by members
who reported their postal code of residence from May 15, 2013 to April
30, 2014 (beginning about eight months after the store's opening) were
analyzed. We also compared purchases between members and non-
members. Lifetime memberships can be purchased at any time during
the year and cost five dollars (a nominal amount). In order to ensure
that as many shoppers as possible were members for the purposes of
our research, our study paid the membership fees for all members signing
up between May 1, 2013 and September 30th, 2013.

Ethical approval was obtained from the behavioral ethics committee
of the University of Saskatchewan.

Measures

The outcome variable was the total dollar amount spent on food. The
number of items purchased was multiplied by the price per item to
calculate the total spending per item. Items with no quantity and
refunded items with a negative value for price were removed from
further analysis.

The primary independent variables were distance from residence to
the GFJ, distance from residence to the nearest full-service grocery store
other than the GFJ, food category, residence status in the core neighbor-
hoods, and level of deprivation in the dissemination area. Month of the
year when food was purchased was included as a control variable in all
analyses.

The 2013 City of Saskatoon road network file was used to calculate
the road network distance between the centroid of each member's
home postal code and the centroid of the GF] postal code using ArcGIS.
Distance to the nearest grocery store was calculated using a geolocated
grocery store file developed by the research team in previous food envi-
ronments' research (Engler-Stringer et al., 2014). This file includes all
food stores and restaurants in Saskatoon as of March 2011, and has
been updated to include any newly opened, or exclude closed grocery
stores, as of July 2014. Grocery stores were defined as retail stores that
contain a wide range of foods from all food groups. The network
distance from the centroid of the member's home postal code to the
centroid of the grocery store's postal code nearest to the member's
home was calculated using the Closest Facility function in ArcGIS.

Two independent raters used Stock Keeping Unit codes and item
descriptions to categorize all food items purchased into 11 categories;
1) fruit, 2) vegetables, 3) meat and alternatives, 4) dairy products,
5) grains, 6) sugar sweetened beverages, 7) non nutritive beverages,
8) snack foods, 9) prepared foods, 10) flavoring, and 11) non food
items. The first five categories represent foods recommended in
Canada's Food Guide (Health Canada, 2007a) and are considered healthy,
while groups 6-11 are a combination of less healthful foods, non-food
items and drinks. These categories were created from Canada's Food
Guide (Health Canada, 2007a) and the Canadian Nutrient File (CNF)
(Health Canada, 2007b) which is a food composition database that
contains average values for nutrients in foods available in Canada. A
large proportion of the data in the CNF is derived from the United States
Department of Agriculture National Nutrient Database for Standard Refer-
ence, although foods not sold in Canada are omitted. Foods were consid-
ered fruit for example, if fruit was the primary ingredient; therefore 100%
fruit juice and canned fruit in syrup were both considered fruit. Fruit
beverages (containing less than 100% fruit juice) were considered
sugar-sweetened beverages, and both water and diet sodas were consid-
ered non-nutritive beverages. The grain category was somewhat com-
plex. Crackers were considered grains, cereals with 10 or fewer grams of
sugar per serving were categorized as grains, whereas cereals with
more than 10 grams were categorized as snacks. Snack foods were

high-sugar cereals, and food items not considered part of one of the first
five categories as listed above, usually due to their high sugar or fat
content (e.g., potato chips). Prepared foods were those that required little
more than heating for consumption as a meal (e.g,, frozen pizza).

Postal code centroids were used to calculate a dichotomous variable
indicating whether an individual resided or not in socioeconomically
disadvantaged neighborhoods of Saskatoon. Neighborhood status was
a proxy for individual socioeconomic status. The socioeconomically dis-
advantaged neighborhoods represent 6 contiguous neighborhoods
(herein referred to as ‘core neighborhoods’). The core neighborhoods
have a high concentration of residents who are low income with an
average household income of ~$40,000 compared to ~$84,000 for the
city as a whole (City of S., 2013; Saskatoon Health Region, 2014). The
core neighborhoods also have a large proportion of the population
who are First Nations or recent immigrants with 15% having a mother
tongue other than English compared to 7% for the city as a whole.
Fig. 1 shows a map of Saskatoon, with GFJ] members, and the core neigh-
borhood area.

Material deprivation scores were calculated for neighborhoods in
Saskatoon using the deprivation index developed by Pampalon et al.
(2009). The material deprivation index is derived from the 2006 Cana-
dian Census, and included the proportion of people aged 15 years and
older without a high school diploma, employment/population ratio of
people aged 15 years and older, and the average income of people
aged 15 years and older in the neighborhood. The material deprivation
index was entered into the models as a categorical variable representing
5 quintiles of deprivation.

Statistical analysis

Linear random intercept models with three levels were fit to the
data. The outcome variable at level 1 was total spending on food at
the GFJ. Individual characteristics were entered at level 2, and area
level characteristics were entered at level 3. Variables were entered
using a step up approach. Model 0, which examined variability in the in-
tercept, was sufficient to justify the modeling approach. Model 1 included
the categorical food type variable and the core neighborhood residence
variable. In Model 2, the interaction between food type and core neigh-
borhood was included. If the interaction term between food type and
core neighborhood was significant, stratified models by core neighbor-
hood were created. In Model 3, all previous variables were retained,
while distance to the GF] and distance to the nearest grocery store were
added. In Model 4, the fully adjusted model, categorical food type, core
neighborhood residence, distance to the GFJ, distance to the nearest
grocery store, other than the GFJ, neighborhood deprivation, and month
of the year were included. ANOVA tests between model fit for each
model examined differences in model fit.

To examine possible differences in purchasing between members
and non-members we compared purchases by food types between
membership types (see Online Appendix 1).

Results

The complete data set contained 72,587 purchases and 1109 GFJ
members with valid geocoded addresses. The analysis dataset contained
38,190 purchases (52.6% of 72,587) made by 583 members (52.6% of
1109). Of the 1109 members 526 did not make a purchase at the GFJ
during the study period. Purchases not made by GF] members were
excluded from the data. Of the 583 members, 361 lived in the core
neighborhood.

Descriptive analysis of all variables is presented in Table 1. Members
spent on average 4.8 (SD = 7.5) dollars per item at the GFJ. The average
distance from home to the GFJ for all members was 0.6 km (SD = 0.3),
while the average distance from home to the nearest grocery store
(other than the GFJ) for all members was 0.5 km (SD = 0.3).
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