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eighborhood Deprivation and Access to Fast-
ood Retailing
National Study

amie Pearce, PhD, Tony Blakely, PhD, Karen Witten, PhD, Phil Bartie, MSc

ackground: Obesogenic environments may be an important contextual explanation for the growing
obesity epidemic, including its unequal social distribution. The objective of this study was
to determine whether geographic access to fast-food outlets varied by neighborhood
deprivation and school socioeconomic ranking, and whether any such associations differed
to those for access to healthier food outlets.

ethods: Data were collected on the location of fast-food outlets, supermarkets, and convenience
stores across New Zealand. The data were geocoded and geographic information systems
used to calculate travel distances from each census meshblock (i.e., neighborhood), and
each school, to the closest fast-food outlet. Median travel distances are reported by a
census-based index of socioeconomic deprivation for each neighborhood, and by a
Ministry of Education measure of socioeconomic circumstances for each school. Analyses
were repeated for outlets selling healthy food to allow comparisons.

esults: At the national level, statistically significant negative associations were found between
neighborhood access to the nearest fast-food outlet and neighborhood deprivation
(p�0.001) for both multinational fast-food outlets and locally operated outlets. The travel
distances to both types of fast food outlet were at least twice as far in the least socially
deprived neighborhoods compared to the most deprived neighborhoods. A similar pattern
was found for outlets selling healthy food such as supermarkets and smaller food outlets
(p�0.001). These relationships were broadly linear with travel distances tending to be
shorter in more-deprived neighborhoods.

onclusions: There is a strong association between neighborhood deprivation and geographic access to
fast food outlets in New Zealand, which may contribute to the understanding of
environmental causes of obesity. However, outlets potentially selling healthy food (e.g.,
supermarkets) are patterned by deprivation in a similar way. These findings highlight the
importance of considering all aspects of the food environment (healthy and unhealthy)
when developing environmental strategies to address the obesity epidemic.
(Am J Prev Med 2007;32(5):375–382) © 2007 American Journal of Preventive Medicine
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he increasing prevalence of obesity in many coun-
tries has generated considerable concern about
health burdens. For example, it has been esti-

ated that 64% of Americans are overweight (34%) or
bese (30%),1 causing somewhere between about
00,0002 and 300,0003 deaths per year, rivaling smoking
s a public health issue.4 The emergence of this “obesity
pidemic” has been linked to a range of health outcomes
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ncluding rising rates of heart disease, hypertension, var-
ous types of cancer, and non–insulin-dependent diabe-
es.5 Further, a strong and growing social gradient in
besity has been noted, with higher rates among lower
ocioeconomic groups and for those living in areas of
ocial disadvantage.6–8 New Zealand is no exception to
hese trends, as the prevalence of obesity has doubled
ver the past 25 years.9 Rates of obesity are twice as high

n the most-deprived quintile of neighborhoods in New
ealand compared to the least-deprived quintile,10 prob-
bly contributing to increasing social and geographic
nequalities in health status.11–14 While not an estimate of
he independent contribution of overweight and obesity,
t has been estimated that two of every five deaths in New
ealand are attributable to nutrition-related factors.15 As a
esult, improving nutrition and reducing obesity are two
f 13 priority objectives in the New Zealand Health

trategy.16
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Explanations for increasing rates of obesity in areas
f greater socioeconomic disadvantage are likely to be
ultifaceted and to include characteristics relating to

ndividuals (composition) and those associated with the
nvironment or neighborhood in which people live
context).17,18 It has been suggested that contextual
rivers may be more prevalent in deprived neighbor-
oods, resulting in neighborhoods that support un-
ealthy eating, or so-called “obeseogenic environ-
ents.”18,19 One possible contextual driver is a higher

ensity of fast-food outlets in socially deprived neigh-
orhoods.20 For example, a cross-sectional analysis of
he mean number of McDonald’s restaurants per 1000
eople in England and Wales demonstrated that there
as greater outlet density in deprived neighborhoods.21

imilarly, people living in the lowest-income communi-
ies in Melbourne, Australia, had 2.5 times the expo-
ure to fast-food outlets than people living in the
ighest-income communities.22 Other studies have fo-
used on specific at-risk groups, particularly the young,
s there is strong evidence that exposure to key risk
actors early in life is a strong predictor of obesity
atterns in adulthood.23,24 Researchers have noted, for
xample, that fast-food outlets are often concentrated
ithin short walking distances of primary and second-
ry schools.25,26

Although the relationship between area deprivation
nd the geographic access to fast-food outlets has
eceived some attention, previous studies have often
elied on definitions of neighborhoods predefined as
dministrative areas (often the census unit) for which
ata are easily available, and analyses have usually been
ocused on the presence or absence of an outlet in
hese arbitrary units.27 Further, due to the difficulties of
ata collection, studies have usually been limited in
cope and confined to small geographic areas such as
ities rather than, for example, considering accessibility
t a national level.27 In this study, these previous
imitations were addressed by adopting a geographic
nformation systems (GIS) approach to provide a mea-
ure of location accessibility to fast food outlets in small
reas throughout New Zealand. Access was calculated
or both residential neighborhoods and for schools
cross the country. For comparison, and to examine the
verall neighborhood “foodscape,” access to other
ypes of food outlets that potentially sell “healthier
ood” (including supermarkets and locally operated
ood shops) was also calculated. This is the first study in
ew Zealand and one of the first national studies

nywhere to use GIS methods to examine accessibility
o fast-food retailing by neighborhood socioeconomic
tatus (SES).

ethods

ata on fast-food outlets were obtained from all 74 local

erritorial Authorities (TAs) across New Zealand during the s

76 American Journal of Preventive Medicine, Volume 32, Num
atter part of 2005. TAs have regulatory responsibility for
afety inspections of all premises in respective regions used in
he manufacture, preparation, and/or storage of food for
ale. For each outlet, information was requested on the street
ddress as well as its name. The data were verified using the
nline telephone directory (i.e., Yellow Pages)28; in cases of
issing data or incomplete records, the data were supple-
ented with additional address information. The data were

oded into two groups: multinational fast-food outlets
McDonald’s, Burger King, Kentucky Fried Chicken, Pizza
ut, Subway, Domino’s Pizzas, and Dunkin’ Donuts), and the

emaining locally operated outlets. A total of 2930 fast-food
utlets in New Zealand were registered, of which 474 were
ultinational outlets. In addition, data on all outlets poten-

ially selling healthier food were collected from the TAs.
ealthier-food outlets included all supermarkets as well as

ocally operated convenience stores and service stations sell-
ng fresh food. All outlets were geocoded to provide a precise
eographic coordinate of its location. Neighborhood access
o outlets was linked to neighborhood and school-based

easures of socioeconomic deprivation through the mesh-
lock (i.e., neighborhood) geographic unit. Meshblocks com-
ose the smallest unit of dissemination of census data in the
ew Zealand census; there are 38,350 meshblocks across the

ountry, each representing approximately 100 people.
In the first stage of the analysis, GIS was used to calculate

he distance (in meters) from each meshblock centroid to the
losest fast-food facility. Each meshblock was represented by
ts population-weighted centroid (the center of population in
he area rather than the geometric centroid), and the travel
ime taken to each community resource along the road
etwork was calculated using GIS network functionality. In
rder to more accurately represent accessibility, it is impor-
ant to use the distance between each meshblock and the
ocation of each community resource through the road
etwork to calculate total travel time rather than the Euclid-
an (straight-line) distance.29 GIS has the advantage of not
estricting the neighborhood measure of access to outlets in
he immediate vicinity.21,30 A full explanation of the adopted
IS methods is reported elsewhere.31 The analysis was re-
eated independently for both multinational outlets and

ocal vendors. The distance measure was used to calculate the
edian travel distances in neighborhoods stratified by neigh-

orhood deprivation. Deprivation was measured by the 2001
ew Zealand Deprivation Index (NZDep) calculated from

ensus data on nine socioeconomic characteristics (car ac-
ess, tenure, benefit receipt, unemployment, low income,
elephone access, single-parent families, education, and living
pace).32 All meshblocks in New Zealand were then assigned
o a decile rank by this deprivation measure. In the second
tage of the analysis, accessibility to fast-food restaurants was
easured around each of the 2652 schools across the coun-

ry. The distance from each school to the closest fast-food
utlet as well as distances to multinational and local outlets
ere calculated. The median travel distance for schools
rouped by the Ministry of Education’s school socioeconomic
ecile rating is reported. (School decile ratings run in the
everse direction to NZDep ratings, that is, a decile-one
chool is located in an area of high deprivation, whereas a
ecile-one NZDep rating signifies a low-deprivation mesh-
lock. For clarity in the interpretation of findings in this

tudy, the school decile rating was reversed when reported in

ber 5 www.ajpm-online.net
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he paper.) A school’s decile rating reflects the socio-
conomic characteristics of the neighborhoods from which its
upils are drawn. The rating is based on census data
ertaining to those neighborhoods on household income,
ccupation, household overcrowding, education, and in-
ome support in households with children.33 Lunches are
ot provided in New Zealand schools. Pupils bring lunch

rom home, purchase food from food outlets in the vicinity
f the school, or in some circumstances, from a food shop

n the school.
For both sets of measures (neighborhood deprivation and

chool decile rating), results were also disaggregated by
rban/rural status using Statistic New Zealand’s New Zealand
rban–Rural Profile classification.34 The index groups all
eshblocks across the country into one of seven urban/rural

ategories ranging from major urban centre to highly rural
reas, using the workplace address relative to the home
ddress, which allows for economic and social ties between
rban and rural areas to be incorporated into the classifica-
ion. In this analysis, a dichotomous categorization was used
hat divided all neighborhoods into urban (highly urban,
atellite urban, or independent urban) or rural (highly rural
nd rural areas with varying degrees of urban influence). To
xamine whether the results were explained by systematic
ifferences in population density between deprived and non-
eprived neighborhoods across the country, the analysis of
he urban meshblocks was further stratified into areas of high,

edium, and low population density. The relationship be-
ween access to fast-food outlets and neighborhood depriva-
ion was examined separately for each population density
roup. In the final stage, a comparative analysis was under-

igure 1. Median travel distance to closest fast-food outlet for N

ultinational, 2827 m; locally operated, 1025 m (analysis of varian

ay 2007
aken for shops potentially selling healthy food (e.g., super-
arkets and convenience stores). Again the distances from

ach meshblock centroid and school to the nearest facility
ere calculated using a GIS. For each of these analyses, results
ere reported for deprivation/school deciles with the na-

ional median value and the one-way analysis of variance
esult presented.

esults

edian travel distance to the nearest fast-food outlet
aried by neighborhood deprivation (p�0.001), with
ravel distance being at least twice as far (i.e., worse
ccess) in the least-deprived compared to the most-
eprived areas (Figure 1). The median distance to all
ypes of fast-food outlets peaks in deprivation Decile 2
1870 m), and then gradually decreases to its lowest
alue in Decile 9 (714 m), followed by a slight rise in
ecile 10 (742 m). A similar trend can be noted for
oth multinational and locally operated outlets with a
tatistically significant (p�0.001) negative association
ith decile of deprivation (better access in more-
eprived neighborhoods), although in each decile the
bsolute travel distance to the less numerous multina-
ional outlets is more than twice that of the locally
perated outlets. When the analysis is disaggregated by
rban/rural status, a similar statistically significant
p�0.001) pattern is noted in urban areas that numer-
cally dominate the combined analysis (Table 1). How-

ealand deprivation deciles. Median travel distances: all, 99 m;
ew Z

ce, p�0.000).

Am J Prev Med 2007;32(5) 377
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ver, in rural areas (23% of all meshblocks) there is a
tatistically significant (p�0.001) positive pattern of
ccess with greater distances to fast-food outlets in
ore-deprived areas, that is, the converse of the pattern

ound in urban areas. The results are not explained by
ystematic variations in population density between
eprived and nondeprived neighborhoods. When the
rban meshblocks are stratified by population density,
he association between access to fast food outlets and

able 1. Median travel distance (meters) to closest fast-food
tatus

All fast food
(n�37,760 neighborhoods) (

ecile All Multinational Local All

(low) 1545 3498 1576 121
1870 4422 1950 102
1629 4459 1661 98
1274 3978 1301 80
1046 3076 1083 79
892 2617 919 70
806 2161 823 68
735 1926 762 64
714 1894 734 64

0 (high) 742 2259 753 65
edian 999 2827 1025 77
value (ANOVA) 0.000* 0.000* 0.000* 0.00

p�0.000 (bolded).
NOVA, analysis of variance.

igure 2. Median travel distance to closest fast-food outlet

opulation density.

78 American Journal of Preventive Medicine, Volume 32, Num
eighborhood deprivation persists for low, medium,
nd high urban areas, although the strength of the
elationship is stronger in low-density neighborhoods
Figure 2).

When distance is calculated to fast-food outlets from
ach school across the country, access similarly tends to
e better around more-deprived schools (Deciles 7 to
0), for both multinational and local fast-food outlets
Figure 3). However, access to multinational fast-food

t by neighborhood deprivation, stratified by urban/rural

food, urban areas
,992 neighborhoods)

Fast food, rural areas
(n�8832 neighborhoods)

Multinational Local All Multinational Local

2726 1240 10,778 21,578 10,844
2564 1052 11,933 26,126 11,958
2483 1006 11,314 27,175 11,314
2112 821 12,300 32,958 12,321
1965 813 13,028 32,225 13,033
1797 717 12,576 33,647 12,606
1739 707 14,775 38,775 14,775
1590 670 10,995 36,184 11,024
1622 664 16,462 35,168 16,462
1870 665 21,630 43,987 21,630
2004 795 12,594 31,310 12,617
0.000* 0.000* 0.000* 0.000* 0.000*

ew Zealand Deprivation Index (2001) deciles grouped by
outle

Fast
n�28

7
9
2
3
4
1
7
4
0
3
6
0*
for N
ber 5 www.ajpm-online.net
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utlets is also high in Decile 1 (lowest deprivation), but
istance to the nearest outlet increases markedly in
eciles 2 and 3 followed by a gradual decrease in
istances through to Decile 10 (high deprivation). The
attern for all outlets and locally operated outlets,
hile significant (p�0.001), is less pronounced with
ore equal median distances in Deciles 5 to 10. An

xamination of the pattern of access in urban and rural
reas (Table 2) shows that in urban areas, travel dis-
ances tend to be slightly shorter in the more-deprived
reas (p�0.001) for all types of outlets but that in

All outlets Multinationa

Sch
Low deprivation

M
ed

ia
n

 d
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ta
n

ce
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m
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igure 3. Median travel distance to closest fast-food outlet for
850 m; locally operated, 1002 m (analysis of variance, p�0.0

able 2. Median travel distance (meters) to closest fast-food

All fast food

ecile All Multinational Local All

(low) 923 2744 925 747
3688 7417 3688 766
2061 9911 2061 593
1302 9200 1308 637
970 6523 981 663
788 6378 804 559
871 3245 890 677
719 2724 720 603
822 3633 872 567

0 (high) 694 2960 713 597
edian 976 3850 1002 637
value (ANOVA) 0.000* 0.000* 0.000* 0.00
p�0.000 (bolded).
NOVA, analysis of variance.

ay 2007
ecile 10 (most deprived) median travel distances to
ultinational fast-food outlets is considerably higher

2208 m) than in Deciles 5 to 9 (all �2000 m). In rural
reas, however, median travel distances were the lowest
or the schools in less-deprived neighborhoods, with
istance tending to increase from Deciles 1 to 10 for all
ypes of fast-food outlets.

The pattern of geographic access to food outlets
otentially selling healthier food (supermarkets and
ther locally operated outlets) by neighborhood depri-
ation and school decile rating showed similar trends to

ets Locally-operated outlets

decile
High deprivation

6 7 8 9 10

ol deciles. Median travel distances: all, 976 m; multinational,

t by school socioeconomic decile ranking

food (urban areas) Fast food (rural areas)

Multinational Local All Multinational Local

1923 766 11,650 17,833 11,736
2228 889 13,466 23,789 13,489
2128 622 14,041 28,135 14,041
2055 692 13,740 31,744 13,740
1931 667 9,386 25,360 9,386
1662 570 14,610 34,488 14,610
1906 726 13,732 27,246 14,144
1796 614 13,340 25,659 13,340
1608 620 21,912 44,048 21,912
2208 599 24,100 39,155 24,100
1918 661 14,178 29,115 14,178
0.000* 0.000* 0.000* 0.000* 0.000*
l outl

ool 

scho
outle

Fast

0*
Am J Prev Med 2007;32(5) 379
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hose of the fast food outlets (Table 3). There was a
ignificant negative relationship between neighbor-
ood deprivation (p�0.001) and median distance to
upermarkets and locally operated outlets, decreasing
rom 2313 m and 1343 m, respectively, in Decile 1, to
368 m and 624 m, respectively, in Decile 10, with the
ighest value in Decile 2 (2772 m and 1442 m) and

owest in Decile 9 (1275 m and 587 m). Similar to the
esults for fast-food outlets, the results stratified by
chool decile rating show that there is a significant
egative relationship with school decile (p�0.001);
ccess to potentially healthier foods was better around
he most-deprived schools with the exception of Decile

where the median distance was substantially lower
han for Decile 2.

iscussion

arlier studies have proposed environmental (contex-
ual) explanations, including access to fast food outlets,
or the rising rates and social gradient of obesity. The
ey finding of this study is that access to fast-food
utlets in New Zealand is patterned by deprivation. At
he national level, access to both multinational and
ocally operated fast-food outlets is better in more-
eprived neighborhoods and around more socio-
conomically disadvantaged schools, although the pat-
erns are not linear. In isolation, these findings would
upport a contextual contribution to the social gradient
n obesity rates. However, it was also found that geo-
raphic accessibility to other types of food outlets,
articularly those selling “healthier” food including
upermarkets and locally operated food shops, is pat-
erned by deprivation in a similar way as to fast-food
utlets. These findings highlight the importance of

able 3. Median travel distance(meters) to closest
healthier food” outlets for New Zealand Deprivation
2001) deciles and school deciles

NZDep 2001 decile School decile

ecile Supermarkets Other Supermarkets Other

(low) 2313 1343 1639 704
2772 1442 4417 1367
2410 1315 2660 1023
2129 1088 1805 761
1743 877 1786 678
1524 766 1327 603
1367 666 1280 573
1290 621 1413 559
1275 587 1575 508

0 (high) 1368 624 1491 544
edian 1696 834 1602 663
value
(ANOVA)

0.000* 0.000* 0.000* 0.000*

p�0.000 (bolded).
NOVA, analysis of variance; NZDep, New Zealand Deprivation

ndex.
onsidering all aspects of the food environment when p

80 American Journal of Preventive Medicine, Volume 32, Num
valuating environmental explanations for increasing
besity rates and before advocating environmental

nterventions.
These results are consistent with international evi-

ence highlighting that fast-food restaurants tend
o be more prevalent in more-deprived neighbor-
oods.20–22,35 Studies in the United States,35,36 United
ingdom,21 and Australia22 have consistently found
ccess to fast-food restaurants to be better in more-
eprived neighborhoods. The findings also support
tudies from a range of countries that have investi-
ated the presence (or absence) of so-called “food
eserts.”30,35,37 With the exception of a few local
tudies,38,39 there is little evidence outside of North
merica to suggest that more-deprived neighborhoods
ave less geographic access to shops selling healthy

ood.17,40,41 In fact, in New Zealand, the results at the
ational level suggest that access to supermarkets and
ther shops potentially selling healthy food is better in
ore-deprived neighborhoods.42

Three mechanisms might explain why access to fast-
ood (and healthier food) outlets is socially patterned
n New Zealand. First, it can be argued that consumer
emand is greater in more-deprived areas, so retailers
referentially locate in these communities. However, in
any urban areas higher- and lower-SES suburbs are

ocated in reasonable proximity to each other, so
ocating outlets in lower-decile suburbs will not greatly
reclude access by the highly mobile and affluent
esidents of adjacent suburbs. (An opposing element of
onsumer demand is likely civic resistance to the aes-
hetic and other impacts of fast-food outlets in more
ffluent suburbs, directly influencing the location of
ood outlets.) A second possible explanation is that
opulation density is associated with neighborhood
eprivation,43 which in part may explain why there is a
reater density of all types of food outlets (healthy and
nhealthy) in deprived neighborhoods—there are sim-
ly more customers to be served. However, it was found
hat the association of neighborhood deprivation with
ast-food access persisted in strata of population density
Figure 2).

Third, land-use costs, neighborhood histories, and
lanning and control measures need to be examined.
or example, lower land prices and building rental
osts in lower-SES neighborhoods would also influence
he location choices made by international and local
roprietors. That is, there might be no deliberate or
referential targeting of unhealthy foods to lower so-
ioeconomic neighborhoods, but rather other consid-
rations that influence the location of both healthy and
nhealthy food outlets.
Regardless of the historical mechanisms by which

ood-outlet locations have come to be socioeconomi-
ally patterned, in New Zealand as elsewhere there is
otential for public health advocacy around land use

lanning to help tackle the “obesity epidemic.” Mair

ber 5 www.ajpm-online.net
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t al.44 identify a number of examples of zoning restric-
ions on fast-food outlets and drive-through services in
he U.S., although they observe that generally the
ationale for the adoption of restrictions has been
nrelated to obesity. Preserving and enhancing the
esthetic quality of communities, reducing congestion,
nd protecting the small business sector are among
he justifications identified. Land-use strategies that
ave related to obesity-based rationales include requir-

ng fast food outlets to locate a minimum distance from
outh-oriented facilities such as schools, limiting the
er capita number of fast-food restaurants in neighbor-
oods, especially in socially deprived neighborhoods,
nd limiting the proximity of fast-food restaurants to
ach other.45 In the New Zealand context, zoning
estrictions on fast-food outlets would need to be
ncorporated into the district plans of the TAs. If such
hanges occurred, a proposal to locate an outlet in a
estricted zone would then require notified resource
onsent, which would provide an avenue for public
ealth advocacy.
Location access is not the only way that fast-food

utlets may contribute to an obesogenic environment.
any fast-food outlets display strong visual branding

nd associated food advertising. Both the increased
vailability and point-of-sales fast-food product market-
ng are potential contributors to obesogenic environ-

ent in more-deprived New Zealand neighborhoods.
he 1990 Smoke Free Environments Act in New Zea-

and that regulated the marketing, advertising, and
romotion of tobacco products may provide a lead with
egard to public health action in this visual component
f obesogenic neighborhood environments.
This study is limited in that it lacks data on dietary

onsumption or rates of obesity in deprived and non-
eprived neighborhoods. The relationship between
ype of food outlet and products offered, and hence
onsumption pattern, is not fixed.36,46–48 Further re-
earch could usefully examine the relationship between
eighborhood access to fast-food outlets, fast-food con-
umption, and obesity in schoolchildren and general
opulation samples. Future studies should also simul-
aneously examine all aspects of the food environment
healthy and unhealthy) in order to disentangle the
arious contextual drivers of dietary intake. Nonethe-
ess, this study is unique in that it adopts a GIS
pproach that is not limited to the simple presence or
bsence of an outlet within each neighborhood but
ather uses the distance to the closest facility either
ithin or outside each area.
Research into dietary intake, and individual health-

elated behaviors more generally, has tended to empha-
ize individual choices and ignore the effects on per-
onal diets from the “complex social and physical
ontexts in which individual behavioral decisions are
ade.”17 This research adds to the growing body of
ecent research on “environmental” or “contextual”
2

ay 2007
xposures that affect dietary intake.49,50 Results show
hat geographic access to outlets selling fast food is
etter in more-deprived neighborhoods across New
ealand. The parallel finding that food outlets selling
otentially healthier food warns against knee-jerk blam-

ng of the fast-food industry for socioeconomic target-
ng. Nevertheless, and importantly, the findings still
uggest potential for, and add weight to, environmental
nterventions to reduce nutrition-related mortality and

orbidity as well as to reduce health inequalities. For
xample, policies in New Zealand such as the Ministry
f Health’s “Healthy Eating–Healthy Action” strategy
hould focus on environmental modification as well as
ndividual behavioral change.51
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