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Figures 8, 9: New small terrace houses in Wieliczka town, the Kraków metropolitan area (Photo: S. Kurek)
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Comparing two distance measures in the spatial mapping
of food deserts: The case of Petržalka, Slovakia
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Abstract
Over the last twenty years or so, researchers’ attention to the issue of food deserts has increased in the
geographical literature. Accessibility to large-scale retail units is one of the essential and frequently-used
indicators leading to the identification and mapping of food deserts. Numerous accessibility measures
of various types are available for this purpose. Euclidean distance and street network distance rank among
the most frequently-used approaches, although they may lead to slightly different results. The aim of this
paper is to compare various approaches to the accessibility to food stores and to assess the differences in the
results gained by these methods. Accessibility was measured for residential block centroids, with applications
of various accessibility measures in a GIS environment. The results suggest a strong correspondence between
Euclidean distance and a little more accurate street network distance approach, applied in the case of the
urban environment of Bratislava-Petržalka, Slovakia.
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1. Introduction
Food is a core element of the basic economies and
quality of life of individuals (Sadler et al., 2016). The “food
environment” has recently become a focus in numerous
scientific disciplines (Caspi et al., 2012; Glanz, 2009;
Glanz et al., 2016; Charreire et al., 2010; Lytle et al., 2017;
McKinnon et al., 2009; Pinard et al., 2016). The concept of
a “food environment” can be interpreted in many different
ways (McKinnon et al., 2009): in this paper, it is perceived
as a retail environment where food retail is operated.
Food retail covers both small-scale and large-scale retail
units. Not surprisingly, the food environment influences
consumer food selection and health outcomes (Gustafson
et al., 2013). As noted by Glanz et al. (2009), research on
the food environment has revealed that good access to
supermarkets may be associated with greater fruit and
vegetable consumption, more affordable prices and reduced
BMI (Body Mass Index). Methodologies employed to assess
the food environment include sales analysis, menu analysis,
nutrient analysis and geographic analysis (McKinnon
et al., 2009). Between 2007 and 2015, the most frequent
methodology used to study the food environment was
geographic analysis, utilised in 65% of all the articles (Lytle

et al., 2017). Hence, geographical approaches, mostly based
on the measurement of accessibility to food stores, still
remain one of the most frequent (McKinnon et al., 2009), in
spite of the criticism of some researchers (Caspi et al., 2012;
Lytle, 2009, Minaker et al., 2013).
In the two last decades, attention has been increasingly
paid to food access solutions (Shannon, 2014; Walker
et al., 2010). According to Andreyeva et al. (2008, p. 1387):
“… access to healthful food is a critical domain of securing
high-quality nutrition”. Not surprisingly, access to food is
increasingly considered as one of the main attributes of lifequality research, as low food accessibility is frequently closely
related to phenomena of social inequalities, marginality
or transport disadvantages (see, e.g. Hendrickson et
al., 2006, or Raja et al., 2008). For geographers, research
on the spatial distribution of food sources (and food stores,
specifically) is routinely applied, but this approach invites
challenges concerning the methodology and data sources
leading to proper results and correct interpretations.
Similarly, the identification of food deserts is a relatively
new phenomenon in geography. Especially in the transitive
societies of post-communist Europe, this was not an issue
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until a short time ago. Only a few studies have examined
the issue of food access and food deserts in Slovak conditions
(see for instance, Križan et al., 2015).
Measuring access to food sources generates multiple
questions: Jaskiewicz et al. (2016) warn that most of the
methods used to measure food accessibility have certain
limitations. Various approaches bring different results
and limitations, and are therefore often not comparable.
The development of GIS (Geographic Information System)
tools more generally, has brought revolutionary progress in
visualisation as well as analytical research methods utilised
in food accessibility mapping.
An assessment of the two most frequently used GIS
approaches to distance measurement of food accessibility in
a post-socialist urban environment is the main aim of this
paper. First, Euclidean distance applications are utilised,
and then the shortest network distance is evaluated. Specific
attention was paid to a comparison of the application of both
measures to assess food accessibility in Bratislava-Petržalka.
In this paper, the authors compare the results generated by
food environment accessibility measurement in BratislavaPetržalka, which is the largest residential neighbourhood
from the communist period in Central Europe, with a specific
post-communist urban structure different from the urban
environment typical for Canadian or U.S. cities.

2. Food deserts as a subject of geographical
research
As a consequence of expert discussions, the term “food
deserts” was introduced and used for the very first time in
the mid-1990s (Cummins and Macintyre, 1999; Reisig and
Hobbiss, 2000; Wrigley, 2002).
The phenomenon known as food deserts is broadly and
generally defined, but particular definitions might differ
in their context according to the scientific focus of their
authors. A food desert can be defined as an “… area, where
foods are expensive and relatively unavailable” (Cummins
and Macintyre, 2002, p. 2115). As noted by McEntee and
Agyeman (2010, p. 165), the literature has agreed on a
general definition of food deserts, defining them as “areas
of relative exclusion where people experience physical
and economic barriers to accessing healthy food”. For
the purposes of this paper, a food desert is perceived as a
territory where (respecting relevant criteria) consumers
have no access to large-scale retail units offering cheap and
healthy food compared to local small-scale retail units.
Guy and David (2004, p. 223) describe the main attributes
of food deserts and their residents as follows:
•

the residents may be physically disadvantaged in terms
of mobility and accessibility;

•

the residents may also be economically disadvantaged
due to low incomes;

•

such residents will probably have poor nutrition since
they eat cheaper foodstuffs of lower quality;

•

they will be geographically disadvantaged because of
poor choice of food stores in their living environment;
and

•

local small-scale food-stores supply only limited selection
of foods at higher prices compared to large-scale stores.

Scientific literature on food deserts may be classified
according to various factors. Settlement-spatial aspect is
surely one of them. Based on this, we may distinguish (i)
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urban and (ii) rural food deserts. The issue of food deserts
was initially researched in British cities which explains
why most of the relevant literature on urban food deserts
covers British urban environments. The issue was generally
received in academic periodicals, however, later covering
rural environments as well.
Numerous interdisciplinary studies have been published
on this issue in the last twenty years (Walker et al., 2010).
Essentially, the following three approaches within food
deserts research may be distinguished: (i) the medical
approach (Budzynska et al., 2013; Glanz et al., 2012);
(ii) the spatial approach (Widener et al., 2015; Chen
and Clark, 2015); and (iii) the economic-social approach
(Hendrickson et al., 2006; Raja et al., 2008). Each particular
approach is based on different input data and methods
applied to analyse them (black population, obesity, low
income, pregnant women, etc.). All approaches are united in
measuring the distance, which stems from the elementary
definition of food deserts. Authors do differ, however, in
their approaches aimed at the identification and mapping of
accessibility (Shaw, 2006). As McEntee and Agyeman (2010)
indicate, an easily applied universal method for the
identification of food deserts has yet to be developed.
With numerous concepts developed on food deserts issues
and their criticism, a new concept named ‘food oases’ has
appeared, contributing a somewhat more complex and
critical view upon food deserts (Walker et al., 2011). The
term ‘food oasis’ was implicitly described for the first time
in the study by Short et al. (2007) depicting the impact of
small-scale stores on food safety. Although the text of the
study does not define a food oasis as a phenomenon, it is
perceived as an antonym to food deserts. Thus, food oases
represent a concentration of food stores highly accessible for
low-income communities (cf. Walker et al., 2011, 2012).

3. Methods and data
The analysis was carried out in a GIS environment.
Geographic information systems were originally
developed as a tool to assess and visualise information
of a geographical nature. The evolution of regional
sciences and related scientific disciplines using GIS as an
interdisciplinary analytical instrument has engendered a
significant integration of spatial analysis and information
systems (see Goodchild, 1987). GIS have been increasingly
applied in economics, too (Cliquet, 2006). As Cromley and
McLafferty (2002, p. 234) underline: “GIS necessarily
emphasise accessibility, the geographical dimension of
access.” Recent research on food deserts primarily makes
use of an approach based on Geographic Information
Systems (GIS)-based analysis (Shannon, 2015). GIS-based
spatial analysis has become an essential tool for food
system research, and the proximity of residences to large
supermarkets or supercentres is a commonly-used proxy for
access (Mulrooney et al., 2017).
Since healthy and inexpensive foods are usually offered by
large-scale retail units (as reported by Andreyeva et al., 2008,
or Križan et al., 2015), the analysis presented here is focused
on mapping accessibility to supermarkets. Accessibility may
be effectively examined by various accessibility measures
(Handy and Niemeier, 1997; Vale et al., 2015). Many recent
studies assess accessibility of services via the perceptions
of respondents, which allows researchers to become more
sensitive to various accessibility aspects perceived by
residents (see for instance, Vojnovic et al., 2014). In this
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distance (straight-line distance), Manhattan distance (distance
along two sides of a right-angled triangle opposed to the
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time (Fig. 1). In this paper we compare two of them: a)
Euclidean distance and b) shortest network distance.

A selection of appropriate territorial units representing the
residential areas was necessary for the application of all the
above-mentioned accessibility measures. Our ambition was to
respect the specific urban structure of Petržalka, consisting
of urban blocks of various sizes and ground shapes. Unlike
most modern planned towns, Petržalka's ground plan is far
from a grid pattern with square or rectangular shapes. In the
territory of Petržalka, 143 residential areas (or residential
localities) were identified, each clearly delimited by the street
network as a particular block of residential buildings. The
accessibilities were measured from the centroids of individual
blocks in a GIS environment. Individual residential blocks
are of various shapes, areas and population sizes. This was
not an issue in this paper, however, as our aim was to examine
the application of various accessibility measures rather than
any detailed geographical interpretation of food deserts in
the study area.
Data on the location of retail units and their attributes
come from an extensive field survey supported by a VEGA
project (contract No. 1/1143/12). There were 4,089 retail
units located in the city in 2011. Their location corresponds
well with the population distribution and daily routines of
consumers (Križan et al., 2014).

was designed as one of the most ambitious projects of the
former communist regime and represents one of the the
largest prefabricated housing estate in Central Europe.

In the last 25 years Bratislava has witnessed a
considerable transformation, as demonstrated by vast
suburbanisation processes unprecedented in Slovakia
(Novotný, 2016; Tóth, 2012; Šveda and Podolák, 2014),
although this transformation has not been accompanied by
proper transformation of the urban transport infrastructure
and capacities (Seidenglanz et al., 2016). As in other postcommunist cities (see Maryáš et al., 2014), these changes have
certainly had huge effects on the urban retail environment
(Križan et al., 2014).
The retail sector is one of the most transformed sectors
of economic activity (Križan et al., 2016). The formation
of Petržalka has had its own specific pattern. According
to the 1970s and 1980s planning practices, there was a
discrepancy between living spaces and the structures where
food stores were supposed to operate. First, these facilities
were mainly localised in the middle of residential blocks as
small supermarkets, and a long time after that some extra
retail facilities without conceptions of planning were opened.
Generally, by the beginning of the 1990s, retail capacity was
not sufficient to meet the growing demands of the area’s
inhabitants (Spišiak, 1994).
As noted by Mládek (1994), like other similar urban
structures, Petržalka suffered from a general lack of services
for its residents. One of the reasons was the fact that the
97
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Fig. 2: Study area. Source: authors´elaboration

Fig. 3: Accessibility of large grocery stores in Petržalka
Source: authors´elaboration based on field research
location of most of these facilities had been planned for the
main urban axis of the neighbourhood, which, however,
was never completed. In 1993, there were 207 food stores
in Petržalka, representing 50% of all retail capacities
with an area reaching over 14 thousand square metres
(Spišiak, 1994).
Later, this under-developed food environment witnessed
a severe retail atomisation process. By now, the food
environment has gradually been concentrated into largescale retail units. This process is largely followed by consumer
behaviour adaptation (Bilková et al., 2016).
Today, over 31% of the overall food store capacity of
Bratislava is located in Petržalka (75 stores in total), which
seems to be sufficient. Petržalka is home to more than 50%
of all retail capacities of the city (28,295 m2), with several
98

large-scale shopping centres and numerous smaller food
stores located there. The study area comprises 18 largescale stores (hypermarkets, supermarkets) and 58 smallscale stores (Fig. 3). The floor areas of the retail units vary
between 10 m2 and 5,800 m2 (Križan et al., 2015).

5. Results
Most consumers use passenger cars to reach food stores
in Bratislava (Bilková et al., 2016). In Petržalka, nearly 70%
of consumers prefer passenger cars or walking. This is one
of the arguments for our selection of relevant accessibility
measures and types of distances.
When assessing food environment accessibility, one
might discuss consumer perceptions and food environment
on the one hand (cf. Moore et al., 2008), or consumer

2017, 25(2):
25(2) 95–103
satisfaction with food stores accessibility on the other
(Bilková et al., 2016). The question is whether consumer
perceptions are really linked with accessibility values to
various food stores as indicated by various accessibility
measures. Though we respect the fact that distance to food
outlets is a significant predictor of healthy food perceptions
(Barnes et al., 2016), we are not able to simply compare the
food stores accessibility measurement results with consumer
perceptions, since our data on consumer perceptions do not
cover all residential blocks in the study area.
The following part of the paper presents the application
of the three above-mentioned accessibility measures to the
examination of the accessibility to large-scale retail units in
Petržalka. The first case covers the application of Euclidean
distance measures, the second one applies the street network

MORAVIAN GEOGRAPHICAL REPORTS
distance method. The Euclidean distance approach utilises
buffer tools, while the latter method rests on service areas
in a network analyst tool. The general picture of the largescale stores accessibility in Petržalka is shown in Figure 3.
Not surprisingly, the Euclidean distance approach brings
somewhat less accurate results, finding most of the inhabited
area as food oases, generally defined as opposed to food
deserts (represented by residential blocks located over 1 km
from the nearest large-scale unit: see Križan et al., 2015).
The nearest supermarket accessibility measure (Acc1) is
the first of the proposed accessibility measures employed in
our study (see Fig. 4). Application of the Euclidean distance
approach reveals residential blocks which might be identified
as potential food oases, with accessibility below 1 km. More
realistic results have been shown by applying the street-

Fig. 4: Accessibility of large grocery stores (metres) accessible within 1 km (Acc1)
Source: authors´ elaboration based on field research

Fig. 5: Number of large grocery stores accessible within 1 km (Acc2)
Source: authors´ elaboration based on field research
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network distance approach (similar to the approach used by
Sadler et al., 2013). Based on this measure, nearly one-half
of the 143 surveyed residential blocks may be considered
as potential food deserts. While the first approach reveals
potential food deserts only in the marginal areas of Petržalka,
the latter detects some areas also in its central part as a
consequence of the complicated access road network. The
average Euclidean distance to the nearest large-scale retail
unit is 667 m, while the average street-network distance is
higher at 1,054 m. There is a significant positive relationship
between the Euclidean distance and street network distance
measures: r = 0.83 (p < .0001).
The second accessibility measure (Acc2) applied in this
study basically detects the number of large-scale retail
units accessible within 1 km distance (Fig. 5).
The Euclidean distance application has shown that no
large-scale store is accessible from 14.7% of the residential
blocks identified in northern parts of Petržalka and in
its peripheral western and eastern neighbourhoods. On
the other hand, one fifth of the blocks demonstrate good
accessibility (within 1 km) to three or more large stores.
The street network distance method, however, shows such
accessibility of three large stores only for 1 locality. On
average, the Euclidean distance measure results in 1.8 large
stores within 1 km distance, while only 0.7 stores have been
identified by using the street-network distance approach
Acc

N

Mean (m)

S.D.

(see Tab. 1). There is not a significant relationship between
the Euclidean distance and street network distance
measures in this case: r = 0.47 (Tab. 2).
The third approach applied in this study is based on
accessibility of three supermarkets operated by three
different companies (Acc3) within various radiuses from the
residential blocks. In this case, the variability in distance
measurement was most evident (see Fig. 6). For the radius
up to 3,000 m, the Euclidean distance method application
shows the cumulative share of such blocks reaching 54%,
while it is only 20% if the street network distance approach
is applied. With the radius up to 5,000 m, the cumulative
shares of the residential blocks rise up to 94.4%, and 78%,
respectively. The average Euclidean distance to three large
stores in Petržalka is 3,006 m, while the average streetAccessibility measure

A

B

Acc1

.83

.86

Acc2

.47

–

Acc3

.84

.85

Tab: 2: Pearson correlations (A) and Spearman rank
correlations (B) between alternative types of distance
Note: All coefficient values are significant at the
p < 0.0001 level. Source: authors´ elaboration
Median (m)

Minimum (m)

Maximum (m)

Acc1a*

143

667.4

362.28

604.0

70.5

2,301.9

Acc1b**

143

1,053.6

535.58

990.2

89.4

2,633.8

Acc2a

143

1.8

1.34

2.0

0

6

Acc2b

143

0.79

1.0

0

3

Acc3a

143

3,005.8

1,067.72

2,876.6

1,113.8

7,685.5

Acc3b

143

4,722.1

1,458.99

4,885.2

1,637.2

9,856.0

0.72

Tab. 1: Descriptive statistics of food access measures (Acc)
Notes: *a refers to Euclidean distance; ** b refers to street-network distance. Source: authors´elaboration

Fig. 6: Accessibility (in metres) of three large grocery stores operated by different companies (Acc3)
Source: authors´elaboration based on field research
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network distance is 4,722 m. There is a significant positive
relationship between the Euclidean distance and streetnetwork distance measures: r = 0.84 (Tab. 2).

6. Discussion and conclusions
Two approaches to measuring accessibility to
supermarkets in an urban environment have been evaluated
in this paper, applying methods developed with the use
of Geographical Information Systems. When evaluating
spatial accessibility, the choice of distance type is likely to
generate different results, potentially leading to significant
measurement errors.
As noted by Glanz et al. (2016, p. 286), the science and art
of measuring retail food store environments has expanded
and matured significantly in the past decade, although
standardised measures are not used routinely and there is
much work to be done. We realise that food accessibility might
affect food consumption, but there are many more factors
acting in this. Moreover, selection of food store is not always
linked with its distance (Ledoux and Vojnovic, 2013). In spite
of that, research on accessibility measures concerning the
food deserts issue can be considered as highly relevant (cf.
Barnes et al., 2016).
This research contributes to a better understanding of
accessibility, especially due to the fact that it represents
one of the first attempts to investigate quantitatively, food
deserts on a town-wide scale in Slovakia. So far, food deserts
research has been mainly case-based and often descriptive
rather than analytical. More specifically, this research is the
first to deliver a comprehensive analysis of the distances that
may possibly influence the results perceived by retail chains'
marketing experts.
The quality of food access in Petržalka, as a typical postcommunist housing estate, is surprisingly comparable with
conditions observable in U. S. or Canadian cities (Apparicio
et al., 2007; Leete et al., 2012; Sparks et al., 2011; Jaskiewicz
et al., 2016). In the case of Euclidean distance measures, the
mean distance to a large grocery store is below 1 km, but
ranges from 0.07 to 2.3 km (Tab. 1). There are only 1.8 large
grocery stores within a 1-km buffer radius around a building
centroid, and the mean distance to the nearest three different
large grocery stores is 3 km. In the case of street-network
distance, the results are less favourable: the mean distance
to a large grocery store hardly exceeds 1 km, the number
of large grocery stores within a 1-km service area around a
building centroid reaches only to 0.7, and the distance to the
nearest three different large grocery stores is 4.7 km. Related
to this, we should emphasise that the geography of access
to retail units is highly dependent on the selection of tools
used to measure accessibility, specifically when transit travel
costs are regarded (Widener, 2016). Which of the accessibility
measures is the most appropriate, then? There is no simple
answer, as every argument may be rooted in different research
goals. It is one of the reasons why this paper has focussed on a
comparison of various accessibility measures.
Despite a significant positive correlation between the
Euclidean and street-network distances (cf. Apparicio
et al., 2008; Sparks et al., 2011), spatial and empirical
perspectives suggest that more realistic results are derived
from the shortest network distance method compared to
the Euclidean distance approach. Therefore, the shortest
network distance application seems to be more appropriate
for investigating accessibility to food stores in urban
environments.
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Retail markets are highly saturated, which emphasises
the need for managers to understand the existing
competitive structure for putting in place strategies which
will allow retail chains to survive (Križan et al., 2014;
Sinha, 2000). Of course, this study has some limitations
in terms of measuring any results of place marketing and
the geographic extension of the research, and this may
give direction to possible future research. GIS represents
a helpful visualisation and analytical instrument useful for
identification and assessment of food accessibility (Charreire
et al., 2010; McEntee and Agyeman, 2010; Shannon, 2015).
In addition, this type of analysis could provide a useful tool
to retailers in terms of their strategies.
The conclusions of this study cover only one of the numerous
aspects of food environment research focused on accessibility
measures and distance types. Surely, further detailed
research on how accessibility affects consumer behaviours is
necessary. Apart from distance, the temporal aspects of the
food environment and its dynamics are important (Farber
et al., 2014; Widener and Shannon, 2014). Recently, more
attention has been paid to research on temporal changes in
the food environment (Widener et al., 2017).
Further research on the accessibility to food stores and the
utility of types of distance measures could also cover the less
urbanised post-communist environments (e.g. small towns)
of Central Europe, as well as rural environments. Due to
the low density of existing over-ground communication
networks in rural areas, however, this will probably call for
more specific approaches.

Acknowledgement
This work was supported by the APVV project named:
Consumer Society and Consumer Regions. Stratification
of Post-Communist Society (No. APVV-16-0232), the VEGA
project named Specifics of time-space human behaviour
under the impact of socio-economic changes (No. 1/0082/15)
and by the VEGA project (No 1/0246/17).

References:
ANDREYEVA, T., BLUMENTHAL, D. M., SCHWARTZ,
M. B., LONG, M. W., BROWNELL, K. D. (2008):
Availability and prices of foods across stores and
neighbourhoods: the case of New Haven, Connecticut.
Health Affairs, 27(5): 1381–1388.
APPARICIO,
P.,
ABDELMAJID,
M.,
RIVA,
M.,
SHEARMUR, R. (2008): Comparing alternative approaches
to measuring the geographical accessibility of urban health
services: Distance types and aggregation-error issues.
International Journal of Health Geographics, 7(1): 7.
APPARICIO, P., CLOUTIER, M. S., SHEARMUR, R. (2007):
The case of Montréal's missing food deserts: Evaluation
of accessibility to food supermarkets. International
Journal of Health Geographics, 6(1): 4.
BARNES, T. L., FREEDMAN, D. A., BELL, B. A.,
COLABIANCHI, N., LIESE, A. D. (2016): Geographic
measures of retail food outlets and perceived availability
of healthy foods in neighbourhoods. Public Health
Nutrition, 19(8): 1368–1374.
BILKOVÁ, K., KRIŽAN, F., BARLÍK, P. (2016): Consumers
preferences of shopping centers in Bratislava (Slovakia).
Human Geographies – Journal of Studies and Research
in Human Geography, 10(1): 23–37.
101

MORAVIAN GEOGRAPHICAL REPORTS
BUČEK, J., KOREC, P. [eds.] (2013): Moderná humánna
geografia mesta Bratislava: priestorové štruktúry, siete a
procesy. Bratislava, Univerzita Komenského.
BUDZYNSKA, K., WEST, P., SAVOY-MOORE, R. T.,
LINDSEY, D., WINTER, M., NEWBY, P. K. (2013): A food
desert in Detroit: associations with food shopping and
eating behaviours, dietary intakes and obesity. Public
Health Nutrition, 16(12): 2114–2123.
CASPI, C. E., SORENSEN, G., SUBRAMANIAN, S. V.,
KAWACHI, I. (2012): The local food environment and diet:
a systematic review. Health & Place, 18(5): 1172–1187.
CLIQUET, G. (2006): Geomarketing: Methods and strategies
in spatial marketing. London, Wiley (ISTE).
CROMLEY, E., MCLAFFERTY, S. (2002): GIS and public
health. New York, Guilford Press.
CUMMINS, S., MACINTYRE, S. (1999): The location of food
stores in urban areas: A case study in Glasgow. British
Food Journal, 101(7): 545–553.
CUMMINS, S., MACINTYRE, S. (2002): A systematic study
of an urban foodscape: the price and availability of food
in Greater Glasgow. Urban Studies, 39(11): 2115–2130.
FARBER, S., MORANG, M. Z., WIDENER, M. J. (2014):
Temporal variability in transit-based accessibility to
supermarkets. Applied Geography, 53: 149–159.
GLANZ, K. (2009): Measuring food environments: a
historical perspective. American Journal of Preventive
Medicine, 36(4): S93–S98.
GLANZ, K., BADER, M., IYER, S. (2012): Retail grocery store
marketing strategies and obesity: an integrative review.
American Journal of Preventive Medicine, 42(5): 503–512.
GLANZ, K., JOHNSON, L., YAROCH, A. L., PHILLIPS, M.,
AYALA, G. X., DAVIS, E. L. (2016): Measures of
retail food store environments and sales: review and
implications for healthy eating initiatives. Journal of
Nutrition Education and Behavior, 48(4): 280–288.
GOODCHILD, M. (1987): A spatial analytical perspective on
geographical information systems. International Journal
of Geographical Information Systems, 1(4): 327–334.
GUSTAFSON, A, CHRISTIAN, J. W., LEWIS, S., MOORE, K.,
JILCOTT, S. (2013): Food venue choice, consumer food
environment, but not food venue availability within daily
travel patterns are associated with dietary intake among
adults, Lexington Kentucky 2011. Nutrition Journal,
12(1): 17.
GUY, C. M., DAVID, G. (2004): Measuring geographical
access to ‘healthy foods’ in areas of social deprivation: a
case study in Cardiff. International Journal of Consumer
Studies, 28(3): 222–224.
HANDY, S., NIEMEIER, D. (1997): Measuring accessibility:
an exploration of issues and alternatives. Environment
and Planning A, 29(7): 1175–1194.
HENDRICKSON, D., SMITH, C., EIKENBERRY, N. (2006):
Fruit and vegetable access in four low-income food
deserts communities in Minnesota. Agriculture and
Human Values, 23(3): 371–383.
CHARREIRE, H., CASEY, R., SALZE, P., SIMON, C.,
CHAIX, B., BANOS, A., BADARIOTTI, D., WEBER, C.,
OPPERT, J. M. (2010): Measuring the food environment
using geographical information systems: a methodological
review. Public Health Nutrition, 13(11): 1773–1785.

102

2017, 25(2):
2017,
95–103
25(2)
CHEN, X., CLARK, J. (2015): Measuring Space–Time Access
to Food Retailers: A Case of Temporal Access Disparity
in Franklin County, Ohio. The Professional Geographer,
68(2): 175–188.
JASKIEWICZ, L., BLOCK, D., CHAVEZ, N. (2016): Finding
Food Deserts A Comparison of Methods Measuring
Spatial Access to Food Stores. Health Promotion
Practice, 17(3): 400–407.
KRIŽAN, F., BILKOVÁ, K., KITA, P. (2014): Urban retail
market in Bratislava (Slovakia): Consumers perception
and classification of shopping centres. Management and
Marketing, 9(4): 483–500.
KRIŽAN, F., BILKOVÁ, K., KITA, P., HORŇÁK, M. (2015):
Potential food deserts and food oases in a post-communist
city: Access, quality, variability and price of food in
Bratislava-Petržalka. Applied Geography, 62: 8–18.
KRIŽAN, F., BILKOVÁ, K., KITA, P., SIVIČEK, T. (2016):
Transformation of retailing in post-communist Slovakia
in the context of globalization. E & M: Ekonomie a
Management, 19(1): 148–164.
LARSEN, K., GILLILAND, J. (2008): Mapping the evolution
of' food deserts' in a Canadian city: Supermarket
accessibility
in
London,
Ontario,
1961–2005.
International Journal of Health Geographics, 7(1): 16.
LEDOUX, T. F., VOJNOVIC, I. (2013): Going outside the
neighbourhood: The shopping patterns and adaptations
of disadvantaged consumers living in the lower eastside
neighbourhoods of Detroit, Michigan. Health & Place,
19: 1–14.
LEETE, L., BANIA, N., SPARKS-IBANGA, A. (2012): Congruence
and Coverage Alternative Approaches to Identifying Urban
Food Deserts and Food Hinterlands. Journal of Planning
Education and Research, 32(2): 204–218.
LYTLE, L. A. (2009): Measuring the food environment: state
of the science. American Journal of Preventive Medicine,
36(4): S134–S144.
LYTLE, L. A., SOKOL, R. L. (2017): Measures of the food
environment: A systematic review of the field, 2007–
2015. Health & Place, 44: 18–34.
MARYÁŠ, J., KUNC, J., TONEV, P., SZCZYRBA, Z. (2014):
Shopping and Services Related Travel in the Hinterland
of Brno: Changes from the Socialist Period to the Present.
Moravian Geographical Reports, 22(3): 18–28.
MCENTEE, J., AGYEMAN, J. (2010): Towards the
development of a GIS method for identifying rural food
deserts: Geographic access in Vermont, USA. Applied
Geography, 30: 165–176.
MCKINNON, R. A., REEDY, J., MORRISSETTE, M. A.,
LYTLE, L. A., YAROCH, A. L. (2009): Measures of
the food environment: a compilation of the literature,
1990–2007. American Journal of Preventive Medicine,
36(4): S124–S133.
MINAKER, L. M., RAINE, K. D., WILD, T. C., NYKIFORUK,
C. I., THOMPSON, M. E., FRANK, L. D. (2013): Objective
food environments and health outcomes. American
Journal of Preventive Medicine, 45(3): 289–296.
MLÁDEK, J. (1994): Trade utilities and its perception
by Petržalka inhibitants. Acta Facultatis Rerum
Naturalium Universitatis Comenianae, Geographica,
34(1): 95–110.

2017, 25(2):
25(2) 95–103
MOORE, L. V., ROUX, A. V. D., BRINES, S. (2008):
Comparing perception-based and geographic information
system (GIS)-based characterizations of the local food
environment. Journal of Urban Health, 85(2): 206–216.
MULROONEY, T., BERATAN, K., MCGINN, C.,
BRANCH, B. (2017): A comparison of raster-based travel
time surfaces against vector-based network calculations
as applied in the study of rural food deserts. Applied
Geography, 78: 12–21.
NOVOTNÝ, L. (2016): Urban development and migration
processes in the urban region of Bratislava from the postsocialist transformation until the global economic crisis.
Urban Geography, 37(7): 1009–1029.
PINARD, C. A., SHANKS, C. B., HARDEN, S. M., YAROCH,
A. L. (2016): An integrative literature review of small
food store research across urban and rural communities
in the US. Preventive Medicine Reports, 3: 324–332.
RAJA, S., MA, C., YADAV, P. (2008): Beyond food
deserts: measuring and mapping racial disparities in
neighbourhood food environments. Journal of Planning
Education and Research, 27(4): 469–482.
REISIG, V., HOBBISS, A. (2000): Food deserts and how
to tackle them: a study of one city’s approach. Health
Education Journal, 59(2): 137–149.
SADLER, R., GILLILAND, J., ARKU, G. (2013): Community
development and the influence of new food retail sources
on the price and availability of nutritious food. Journal of
Urban Affairs, 35(4): 471–491.
SADLER, R., GILLILAND, J., ARKU, G. (2016): Theoretical
issues in the ‘food desert’ debate and ways forward.
GeoJournal, 81(3): 443–455.
SEIDENGLANZ, D., KVIZDA, M., NIGRIN, T., TOMEŠ, Z.,
DUJKA, J. (2016): Czechoslovak light rail—Legacy of
socialist urbanism or opportunity for the future? Journal
of Transport Geography, 54: 414–429.
SHANNON, J. (2014): Food deserts Governing obesity in the
neoliberal city. Progress in Human Geography, 38(2): 248–266.
SHANNON, J. (2015): Rethinking Food Deserts Using
Mixed-Methods GIS. Cityscape: A Journal of Policy
Development and Research, 17(1): 85–96.
SHAW, H. (2006): Food Deserts: Towards the Development of
a Classification. Geografiska Annaler, Series B: Human
Geography, 88(2): 231–247.
SHORT, A., GUTHMAN, J., RASKIN, S. (2007): Food Deserts,
Oases, or Mirages?: Small Markets and Community
Food Security in the San Francisco Bay Area. Journal of
Planning Education and Research, 26(3): 352–364.
SINHA, A. (2000): Understanding supermarket competition
using choice maps. Marketing Letters, 11(1): 21–35.
SMOYER-TOMIC, K., SPENCE, J., AMRHEIN, C. (2006):
Food deserts in the Prairies? Supermarket accessibility
and neighborhood need in Edmonton, Canada. The
Professional Geographer, 58(3): 307–326.
SPARKS, A., BANIA, N., LEETE, L. (2011): Comparative
Approaches to Measuring Food Access in Urban Areas The
Case of Portland, Oregon. Urban Studies, 48(8): 1715–1737.

MORAVIAN GEOGRAPHICAL REPORTS
SPIŠIAK, P. (1994): Alimentary facilities of Petržalka. Acta
Facultatis Rerum Naturalium Universitatis Comenianae,
Geographica, 34(1): 23–32.
ŠVEDA, M., PODOLÁK, P. (2014): Fenomén neúplnej
evidencie migrácie v suburbánnej zóne (na príklade
zázemia Bratislavy). Geografický časopis, 66(2): 115–132.
TÓTH, V. (2012): Urban development of Bratislava:
Suburbanization in years 1995–2009. Revija za
geografijo-Journal for Geography, 7(2): 115–126.
VALE, D. S., SARAIVA, M., PEREIRA, M. (2015): Active
accessibility: A review of operational measures of walking
and cycling accessibility. Journal of Transport and Land
Use, 9(1): 1–27.
VOJNOVIC, I., KOTVAL, K. Z., LEE, J., YE, M., LEDOUX, T.,
VARNAKOVIDA, P., MESSINA, J. (2014): Urban built
environments, accessibility, and travel behaviour in
a declining urban core: The extreme conditions of
disinvestment and suburbanization in the Detroit region.
Journal of Urban Affairs, 36(2): 225–255.
WALKER, R. E., BLOCK, J., KAWACHI, I. (2012): Do
residents of food deserts express different food buying
preferences compared to residents of food oases? A mixedmethods analysis. International Journal of Behavioural
Nutrition and Physical Activity, 9(41): 1–13.
WALKER, R., FRYER, C. S., BUTLER, J., KEANE, C. R.,
KRISKA, A., BURKE, J. G. (2011): Factors influencing
food buying practices in residents of a low-income food
desert and a low-income food oasis. Journal of Mixed
Methods Research, 5(3): 247–267.
WALKER, R., KEANE, C., BURKE, J. (2010): Disparities and
access to healthy food in the United States: A review of
food deserts literature. Health & Place, 16(5): 876–884.
WIDENER, M. J. (2017): Comparing Measures of Accessibility
to Urban Supermarkets for Transit and Auto Users.
The Professional Geographer, 69(3): 362–371. DOI:
10.1080/00330124.2016.1237293
WIDENER, M. J., SHANNON, J. (2014): When are food
deserts? Integrating time into research on food
accessibility. Health & Place, 30: 1–3.
WIDENER, M. J., FARBER, S., NEUTENS, T., HORNER, M.
(2015): Spatiotemporal accessibility to supermarkets
using public transit: an interaction potential approach
in Cincinnati, Ohio. Journal of Transport Geography,
42: 72–83.
WIDENER, M. J., MINAKER, L., FARBER, S., ALLEN, J.,
VITALI, B., COLEMAN, P. C., COOK, B. (2017):
How do changes in the daily food and transportation
environments affect grocery store accessibility?. Applied
Geography, 83: 46–62.
WRIGLEY, N. (2002): 'Food deserts' in British cities:
policy context and research priorities. Urban Studies,
39(11): 2029–2040.
ZENK, S., SCHULZ, A. HOLLIS-NEELY, T. et al. (2005):
Fruit and vegetable intake in African Americans income
and store characteristics. American Journal of Preventive
Medicine, 29(1): 1–9.

Please cite this article as:
BILKOVÁ, K., KRIŽAN, F., HORŇÁK, M., BARLÍK, P., KITA, P. (2017): Comparing two distance measures in the spatial mapping
of food deserts: The case of Petržalka, Slovakia. Moravian Geographical Reports, 25(2): 95–103. Doi: 10.1515/mgr-2017-0009.

103

