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Summary

The frequent consumption of energy-dense fast food is associated with increased
body mass index. This systematic review aims to examine the methodology and
current evidence on fast food access and its associations with outcomes. Six
databases were searched using terms relating to fast food. Only peer-reviewed
studies published in English during a 10-year period, with data collection and
analysis regarding fast food access were included. Forty articles met the afore-
mentioned criteria. Nearly half of the studies (7= 16) used their own set of
features to define fast food. Studies predominantly examined the relationship
between fast food access and socioeconomic factors (7 = 21) and 76% indicated
fast food restaurants were more prevalent in low-income areas compared with
middle- to higher-income areas. Ten of 12 studies found fast food restaurants were
more prevalent in areas with higher concentrations of ethnic minority groups in
comparison with Caucasians. Six adult studies found higher body mass index was
associated with living in areas with increased exposure to fast food; four studies,
however, did not find associations. Further work is needed to understand if and
how fast food access impacts dietary intake and health outcomes; and if fast food
access has disparate socioeconomic, race/ethnicity and age associations.
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Introduction

restaurants in a community. Policy makers have been
making decisions related to fast food availability; for

Frequent consumption of fast food has been associated with
increased body mass index (BMI) (1). In the USA, the diets of
children and adults increasingly includes fast food (2).
Eating fast food has been associated with higher intakes of
energy, fat, sodium, added sugars and sugar-sweetened bev-
erages, and lower intakes of fruits, vegetables, fibre and milk
in children (3), adolescents (4) and adults (5). Fast food also
tends to have higher energy densities and poorer nutritional
quality than foods prepared at home and in comparison with
dietary recommendations (2). A recent review on US neigh-
bourhood environments reported fast food restaurants are
more prevalent in low-income and ethnic minority areas,
possibly contributing to economic and ethnic obesity dis-
parities (6). The authors of this review proposed requiring
fast food restaurants locate a minimum distance from
schools and limiting the total number of per capita fast food
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example, Los Angeles enacted a fast food ban (7).

Evidence-based environmental and policy approaches to
obesity are important, because interventions primarily tar-
geting individual-level behaviours, such as eating more
fruits and vegetables, have had generally modest, mixed or
null effects on sustaining weight loss (8,9). Recognizing
these shortcomings and the complexity of eating and activ-
ity behaviours, obesity research and interventions are
increasingly using ecological approaches that link multi-
level factors (e.g. individual food choices with environmen-
tal and policy influences) (10). To effectively investigate the
food environment and shape-effective strategies to improve
access to healthy foods, valid and reliable measures are
needed (11).

In light of these limitations and given the interest in using
ecological approaches, this systematic review aims to
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examine the methodology and current evidence on fast
food access and its associations with outcomes. The end
goal of the review is to identify gaps with data collection
and measurement, understand the limitations of previous
research and designs and focus future research on areas in
most need of attention.

Methods

A systematic review was conducted to identify all published
literature relating to fast food access. For our purposes, a
fast food restaurant refers to food service outlets quickly
serving inexpensive foods with minimal preparation and
table service. The literature review was conducted by search-
ing the following databases: PubMed (Medline), Web of
Science, ScienceDirect, Cumulated Index to Nursing and
Allied Health Literature (CINAHL), Education Resources
Information Center (ERIC) and SPORTDiscus, along with
the Robert Wood Johnson Foundation’s Active Living
Research and Healthy Eating Research resources. We also
reviewed the references cited in each of the identified studies.

Peer-reviewed studies were considered for review if they
included human subjects and were published in English
between 1998 and 2008. This 10-year period spanned the
majority of environmental fast food assessments, particu-
larly studies using spatial data. Medical Subject Heading
(MeSH) terms, along with key words extracted from rel-
evant reviews and articles, guided the search terms.
Searches were conducted using the following key words in
a study’s title or abstract: ‘fast food’, “fast-food’, “fast food
retailing’, ‘fast food restaurant’, ‘fast food outlet’, ‘food
outlet’, ‘quick service restaurant’, ‘open campus’, ‘closed
campus’, ‘full-service restaurant’, ‘family restaurant’,
‘limited service restaurant’, ‘food environment’, ‘school
environment’, ‘local environment’, ‘neighborhood environ-
ment’ and ‘food environment health.’

We included only research articles examining fast food
access with data collection and analysis. Studies examining
fast food restaurants on school campuses rather than near
school campuses were excluded, as the school lunch policy
implications for competitive foods differ significantly from
the environmental and policy implications of off-school
campus venues. When possible, the following information
was extracted from each study: year of publication, year of
data collection, sample age, sample size used for final
analyses, sample location, study design, data sources, fast
food definition, psychometric properties, outcomes, cova-
riates and results.

Results

Forty articles met the aforementioned criteria (12-51). The
following sections summarize: (i) Methodology and (ii)
Association of fast food exposures to the outcomes studied
most often.

Methodology

Our methodology findings focus on (i) Study design and
samples; (ii) Participant or context information; (iii) Neigh-
bourhood or geographical location of interest and (iv) Fast
food definition, characterization, data sources and psycho-
metric properties and inclusions.

Study design and samples (Table 1)

One study was longitudinal (25) while the remaining 39
were cross-sectional. Five cross-sectional studies explicitly
stated employing an ecological approach (14,21,22,31,48).
The majority of the fast food access studies (7 =25, 62%)
were conducted in the USA. Twenty-four of the 40 studies
(60%) were based in urban settings. Eight of the 11 (73%)
urban/rural mixed studies were in the USA, but only Liu
et al. (36) focused on a specific setting while the other seven
used nationally representative samples. Based in Australia,
Simmons et al. (26) was the only exclusively rural study. If
urban/rural comparisons were discussed, studies tended to
note urban areas were more exposed to fast food restau-
rants than rural areas.

Participant or context information (Table 1)

Children were the focus of about one-third of the articles,
either as individuals (z=35), or as students in schools
(n =7), with only seven studies focused on adults (7 = 7).
All seven school studies reported fast food restaurants are
near schools. Five of the seven school studies also examined
the proximity of convenience stores to schools, and all five
studies reported convenient stores were located near
schools (24,35,45-47).

Neighbourhood or geographical location of

interest (Table 2)

Sixteen different geographies (e.g. zip code) or contexts
(e.g. home) were used to define neighbourhood or the geo-
graphical location of interest to determine fast food access.
Twenty-four studies (60%) used geographical information
systems software (e.g. GIS). Eight studies (20%) examined
area commercial activity, noting generally higher commer-
cial areas increased residents’ exposure to fast food restau-
rants. Fourteen studies (35%) adjusted for population or
population density for their fast food access analyses.

Fast food definitions, characterizations, data sources

and psychometric properties and inclusions (Table 3)

Close to half of the studies (7 = 16, 40%) used their own
set of features to define the fast food restaurants included in
their studies. These features generally captured the time
taken to serve food (e.g. a few minutes), the type of service
provided (e.g. counter service only) and the type of foods
served (e.g. ready to eat, with limited preparation). Sixteen
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studies also used the North American Industry Classifica-
tion System (NAICS) or the Standard Industrial Classifica-
tion (SIC) system or modified versions of these two coding
systems to identify limited service restaurants and, if pos-
sible, franchised fast food restaurants. Chains commonly
noted in the studies focused on specific fast food restau-
rants were: McDonald’s (7 = 13), Burger King (7 = 9), Ken-
tucky Fried Chicken (KFC) (2=9), Pizza Hut (n=7),
Wendy’s (n=135), Subway (n=35) and Taco Bell (n=235).
Twenty-nine other chains were specifically named and
studied. All studies used mutually exclusive coding by
which a food outlet could only fall into one classification
category. When uncertain of how to categorize a food
outlet, investigators generally relied on name recognition
(e.g. Morland et al. (13)) or categorizations given by: the
telephone directory (e.g. Morland et al. (13)), the store
owner (e.g. Wang et al. (39)), long-term neighbourhood
residents (e.g. Block et al. (16)), the media (e.g. Block et al.
(16)) or prior studies (e.g. Liu et al. (36) and Mehta and
Chang (43)).

Measures used to characterize fast food access included
density, count, proximity or ratio. Density refers to the
number of fast food restaurants within a certain unit
measure, like a census tract or neighbourhood (11,52).
Proximity means how close or near a fast food restaurant is
to something else, such as a school or low-income neigh-
bourhood. Count means the number of fast food outlets
within a specific distance. Ratio refers to the number of fast
food restaurants in comparison with something else, such
as full-service restaurants. Density was the most common
measure (7=25, 62%), but the denominator, such as
number of restaurants per a certain number of individuals
or population size, varied. Studies using density tended to
not discuss if and how population adjustments were made.
Fourteen studies (35%) used a count measure, including
studies (15,27,35) using density to describe their measure.
Proximity was used for only eight studies (20%), of which
five focused on children (15,17,36,40,51). Ratio was only
used by four studies. Eight studies used two types of mea-
sures (15,25,32,39,45,47,48,50), and two other studies
used three types of measures (40,51).

About a third of the data sources used to identify fast
food restaurants (35%) were from the Internet, and
another third of the sources came from the government
(32%). Four of the 12 studies published in 2008 used
private sources. Only seven studies (18%) directly observed
the restaurants’ physical locations. Fourteen studies (35%)
used multiple data sources.

Overall, studies did not document their fast food envi-
ronment data for any psychometric properties. This could
include assessment for evidence of inter-rater reliability
(e.g. comparing between raters when making decisions
about whether to identify a restaurant as fast food) or
validity (e.g. documenting the agreement between direct

observations of fast food restaurants compared with Inter-
net or government sources of fast food restaurants). Studies
using multiple databases to create a comprehensive fast
food listing or studies using direct observations generally
did not include any information comparing or contrasting
these sources or approaches. The following three studies
provided some detail on how they compared their fast food
environment data. First, Pearce et al. (38) verified health
inspection data of fast food listings by comparing with an
online telephone directory. When data were incomplete or
missing, the master list was updated, but no comparison
statistics were provided. Although a restaurant by restau-
rant match was not reported, Simon et al. (44) compared
two data sources and found 30% more restaurants in the
food inspection database (7 =2468) than in the commer-
cial database (7 =1848). The third study, Maddock (18),
compared two data sources (Yellow Pages and restaurant
chain locator engine) for five states in the USA and reported
a perfect match.

Only 11 studies reported data exclusively on fast food
restaurants. The remaining 29 studies, while having sepa-
rate restaurant analyses, examined a variety of associations
using other food (e.g. grocery stores or convenience stores)
or non-food outlets (e.g. exercise facilities or bus stops).

Fast food access associations

This section summarizes fast food access associations with
(i) Socioeconomic status (SES); (ii) Race/ethnicity; (iii)
Obesity and (iv) Other health behaviours or health out-
comes. We focused on associations derived from final
adjusted analyses in each study.

Socioeconomic status (Table 4)

Studies predominantly examined the relationship between
fast food access and SES factors (7 =21). The majority
(n=16, 76%) indicated fast food restaurants were more
prevalent in low-income areas compared with middle- to
higher-income areas. Only three non-US studies did not
find significant associations when exploring the association
of fast food access with SES (20,23,48). A variety of
approaches were used to measure SES. Non-US studies
(n=35) frequently used deprivation scores or a SES index.
For 11 of the 18 studies where data collection dates could
be determined, the difference between the year of food
environment data collection and the year of SES data col-
lection exceeded 3 years, indicating temporal mismatch of
data sources.

Race/ethnicity (Table 5)

Ten of 12 studies reported fast food restaurants were more
prevalent in areas with higher concentrations of ethnic
minority groups in comparison with Caucasians. One study
in the USA found the opposite: fast food restaurants were
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Table 5 Summary of race/ethnicity associations reported in fast food access studies (12 of 40) published between 1998 and 2008

Statistical adjustments

Data collection timing

Measures

Other findings

No association

Association

Geographical (e.g. population density or size,

Census data to describe Race/ethnicity data and food

(13): Twice as common in

(n=1)(12)

Increased fast food

regional differences, spatial dependence or

clustering, urbanization or rurality and

commercialization) (n

environment data were collected

=9)

racial composition (n

® by census tract:

Caucasian and racially

restaurants more likely to
be in areas with higher
concentrations of ethnic
minority groups in
comparison with

-3)

roughly in the same year (n

(25,32,47)
2-5 years between the collection of

mixed neighbourhoods than

African—-American
neighbourhoods

=8)

(13,16,30,47)
e by zip code: (22,32)
® by census block: (34)

e by Canadian

(13,22,30,32,34,46,47,50)

Area income (n
Education (n

7) (12,16,32,34,41,47,50)

race/ethnicity data and food

environment data (n

(16,30,34,46,50)
4-6-year difference (n

3) (12,25,41)

=5)

Caucasians (n=10)

School size and grade level (n=1) (47)

neighbourhood: (41,50)

Self-reported (n

(16,22,25,30,32,34,

41,46,47,50)

Environmental variables (e.g. alcohol outlet density)

1) (12)

2) (12,25)

(n=1) (16)

Percent eligible for title 1 (n

About a 9-year difference (n=1) (13)

National Center for

1) (46)

Unemployment, renters and immigrants (n

Difficult to determine data collection

Educational Statistics

1) (41)

=2) (22,41)

Common Core Data (n=1) years (n

(46)

Birth weight, baseline body mass index, gender and

family income (n= 1) (25)

twice as common in Caucasian and racially mixed neigh-
bourhoods than African—-American neighbourhoods (13).
No significant racial differences were reported by Morland
et al. (12), but the African~American and Caucasian par-
ticipants in this study came from different geographical
areas and Caucasians had three times greater access to
private transportation than African—Americans living in
similar areas. Only two of the 12 studies (17%) examining
race/ethnicity were outside the USA (41,50). Six studies
compared predominantly African-American areas to pre-
dominantly Caucasian areas, while the other American
studies noted Latino findings (12,13,16,22,30,32).

Obesity (Table 6)

Fifteen studies (38 %) examined BMI or obesity prevalence
associations with the fast food environment. Seven studies
(47%) found higher obesity prevalence was associated with
living in areas with higher access to fast food restaurants
while eight studies (53%) did not find any significant asso-
ciations. In children, only one of five studies found an
association between BMI and the fast food environment.
Four of the five studies on children used measured height
and weight data to calculate BMI. In contrast, the majority
of the adult studies (70%) relied on self-reported data.
Among adults, six studies found an association, while four
did not find an association. Most adult studies (7 = 7, 70%)
relied on self-reported height and weight.

Other health behaviours and health outcomes

The relationship between fast food access was explored
with other health behaviours (e.g. dietary intake and phy-
sical activity) or health outcomes (e.g. mortality and
admissions for acute coronary syndromes). Specifically, six
studies investigated dietary intake associations with the fast
food environment (12,26,27,39,42,51).

Using a telephone survey, Jeffery et al. (27) found eating
at fast food restaurants was positively associated with a
high-fat diet, having children and a high BMI, and was
negatively associated with vegetable consumption and
physical activity. In this study, proximity to fast food res-
taurants from home or work was not associated with eating
at fast food restaurants or BMI. Simmons et al. (26) also
used self-reported frequency of takeaway consumption and
found increased takeaway consumption was associated
with increased consumption of higher fat preparations of
dairy and meat. BMI, however, was unrelated to takeaway
consumption. Over a 9-year period, Wang et al. (39)
reported increased trends in eating healthy and unhealthy
foods as the neighbourhood access to fast food increased.
Morland et al. (12) found African—-American adults living
in neighbourhoods with full-service restaurants consumed
less saturated fat. Li et al. (42) used fruit and vegetable
intake to control for dietary intake and did not report any
dietary associations with fast food proximity. In children,

© 2010 The Authors
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Table 6 Obesity associations with fast food access (reported in 15 out of 40 fast food access studies published between 1998 and 2008)

Increased fast food access No association
associated with higher BMI or

likelihood of obesity

Statistical adjustments

Children (n=1) Children (n=4)
Measured height and weight Measured height and weight
(36) (17,25,40)
Self-reported measures (45)

Individual or household income (n=4) (17,25,36,45); area income (n=3)
(36,40,45); race/ethnicity (n=3) (17,25,36); gender (n=3) (17,25,45); parental
education (n=2) (25,40); individual physical activity (n=2) (40,45); age (n=2)
(36,45); baseline BMI and birth weight (n= 1) (25); area race/ethnicity,

urbanization and employment status (n= 1) (45)

Adult (n=6) Adult (n=4)
Measured height and weight Measured height and weight
(39,42) (26)

Self-reported measures
(27,37,40)

Self-reported measures
(18,19,43,49)

Age (n=6) (26,27,37,39,42,43); race/ethnicity (n=5) (19,37,39,42,43); education
(n=>5) (19,27,37,39,43); individual or household income (n=5) (19,37,39,42,43);
geographical (e.g. population density or size, regional differences, spatial
dependence or clustering, urbanization or rurality and commercialization) (n=5)
(18,39,42,43,49); gender (n=>5) (26,27,37,42,43); area income (n=>5)

(18,40,42,43,49); martial status (n=2) (19,39); area race/ethnicity (n=2) (18,42);
smoking (n = 2) (37,43); individual physical activity levels (n=2) (40,43); male
per female, age of state residents, percentage of people regularly active, and
percentage of people eating five or more fruits and vegetables a day (n=1)
(18); employment status, home ownership, health status, individual fruit and
vegetable intake and individual fried food consumption (n= 1) (42); area
education (n= 1) (43); self-reported height and weight adjustments (n= 1) (19)

BMI, body mass index.

Timperio et al. (51) reported living near more fast food
restaurants decreases the likelihood of eating recommended
fruit and vegetable intakes. Three studies examined the
foods offered at fast food restaurants and reported high
exposures to unhealthy items and limited selection of
healthier items (22,24,30). One study (19) evaluated the
price of fast food meals between 1984 and 1999 and noted
a reduction in fast food prices over time.

Thirteen studies included measures relating to physical
activity to investigate other environmental associations
with physical activity (e.g. playground or gym facilities
access) or to control for physical activity levels in the
fast food obesity assessments (17,18,25-27,35-
37,39,40,42,44,48). Only Jeffery efal. (27) investigated
and reported a negative association between physical activ-
ity levels and access to fast food restaurants. In regards to
health outcomes, one Canadian study reported mortality
and admissions for acute coronary syndromes were higher
in regions with greater numbers of fast food restaurants
(20).

Discussion

The aim of this review is to examine the methodology and
current evidence of associations with fast food access. The
following sections summarize our findings in these two
areas.

Methodology
Only one of the 40 studies reviewed did not use a cross-

sectional design. Cross-sectional studies cannot address

© 2010 The Authors

causality nor track ongoing dynamic processes. The evalu-
ation of a natural experiment, such as examining the intro-
duction of a new fast food restaurant into a community,
may help prospectively monitor the effects of fast food
access (53). The use of longitudinal studies could examine
how the construction of new restaurants or the closure of
grocery stores affects individual weight changes over time.
No studies compared US with non-US settings, except
McDonald et al. (28) Further work could explore the dif-
ferences between geographical settings. Only one Austra-
lian study (26) focused exclusively on a rural setting.
Studies focused on rural food environments require giving
special attention to fast food located within convenience
stores, as 53% of the fast food opportunities identified in a
rural Texas study were within convenience stores (54).
None of the school studies examined open/closed lunch
policies, even though students at schools with open campus
policies were significantly more likely to eat lunch at a
fast food restaurant than students at schools with closed
campus policies (55). Future school-based studies could
also collect more student-level data to gather information
on whether or not the students attending the studied
schools actually eat at the restaurants near their schools.
A variety of approaches were used to define neighbour-
hood boundaries. Formative research may help determine
neighbourhood boundaries, as community members tend
to define their neighbourhoods more broadly than a census
block group (56). GIS has emerged as a useful method to
model fast food access within an area; yet, the tool has its
limitations. Future initiatives could work on developing
best practices regarding the software, statistics, sample size
and the size and range of the buffers. Researchers might

Journal compilation © 2010 International Association for the Study of Obesity. obesity reviews
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also incorporate measures to limit errors in the processing
and matching of addresses to spatial areas, including
reporting matching accuracy rates (6,57).

Most of the studies (40%) used their own set of features
to define fast food. Building consensus on what constitutes
fast food could potentially reduce inconsistent fast food
access findings (6). Similarly, future efforts might work on
building consensus on what data sources should be used to
determine the location of fast food restaurants. Studies
exploring the psychometric properties of fast food data
sources and measurements can help determine the most
accurate sources, and how the use of multiple sources
affects the quality of the data (6). Field-based validation
should strengthen the accuracy of the fast food environ-
ment data (58).

Studies characterized fast food access using a variety of
measures, each having advantages and disadvantages. For
example, the associations reported in studies using density
to describe fast food access with census tracts could be
confounded by the varying size of the census tract. In other
words, a high density of fast food restaurants may be the
result of a smaller census tract or a large number of stores
or both. Calculating the number of fast food restaurants
per capita or per a certain population size is subject to
similar errors. Future studies can appreciate the distinctions
between density, proximity, count and ratio and aim to use
language consistent with their measurement approach.
Studies measuring proximity can specify whether Euclidean
or network distances were used. Future research could help
establish the relevant distances to study the fast food envi-
ronment and the value of using multiple approaches to
characterize fast food access.

Less than a third of the studies reviewed focused exclu-
sively on fast food restaurants. Focusing only on fast food
could enable researchers to invest more time into system-
atically examining the association between fast food access
and diet and health outcomes. On the other hand, explor-
ing the broader food environment, including pertinent
transportation systems, seems logical and could provide a
more robust understanding of a community’s overall food
access. Future work could determine the appropriate
balance between more specific and broader food environ-
ment assessments.

Fast food access associations

Our findings related to SES support a recent review on
healthy food access disparities in the USA, which reported
fast food restaurants are more prevalent in low-income
areas (6). In our review, 16 out of 21 studies indicated fast
food restaurants were more prevalent in low-income areas
compared with middle- to higher-income areas. We identi-
fied some gaps with data collection and measurement; for
instance, varying approaches were used to describe SES and

account for potential confounding. Future studies focused
on SES disparities could explore how individual-level eco-
nomic changes (e.g. recently laid off) relate to individual
changes in fast food access (e.g. move to low-rent area), fast
food consumption and health outcomes. Studies could also
focus on how downturns in the economy impact fast food
restaurants (e.g. go out of business, reduce their number of
outlets in certain areas, reopen, increase their menu offer-
ings of cheaper, lower nutritional quality items or increase
their promotion of cheaper, energy-dense items).

Similarly, our race/ethnicity findings support a recent
review on healthy food access disparities in the USA (6).
Ethnic minority groups in comparison with Caucasians
were more likely to live in areas with higher access to fast
food restaurants. Similar to SES studies, we identified meth-
odology gaps, including inconsistent methods to character-
ize the racial composition of neighbourhoods, lack of
community input on ethnic/race and neighbourhood defi-
nitions and limited information on under-studied ethnic
groups, such as American Indians and Asian Americans. A
recent commentary discussed possible factors, such as eco-
nomic characteristics, physical infrastructure and social
processes, rationalizing why fast food restaurants locate
more frequently in African—~American communities (59).
This commentary noted cheaper land prices or reduced
political strength in some African—American communities
could potentially induce fast food corporations to invest in
these areas. Future studies could seek a broader under-
standing of the historical, political and cultural under-
pinnings to SES and racial segregation within a region.
Economists could explore how a region’s SES and race/
ethnicity interact with the region’s fast food restaurant
supply and demand.

Unlike SES and race/ethnicity, our BMI findings were too
uncertain to draw solid conclusions on the relationship
between fast food access and BMI. The lack of individual
BMI data based on measured values in this literature is a
significant limitation. Future research in this area could
include more qualitative and quantitative assessments of
fast food consumption, among other individual-level char-
acteristics (e.g. gender) and lifestyle behaviours.

Conclusion

The findings from 40 studies demonstrate fast food restau-
rants are prevalent in low-income and ethnic minority areas
and around school campuses. With over half of these
studies published in 2007 and 2008, fast food environment
researchers are continuing to build their capacity to incor-
porate stronger methodological approaches, focus on
specific research gaps and strengthen the utility of their
research to inform future environmental and policy strate-
gies. Establishing evidence-based policy regarding fast food
access is limited by the cross-sectional nature of the current

© 2010 The Authors
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studies and the lack of consensus on the definition of fast
food, the best databases to use to determine and verify the
location of fast food restaurants, the characterizations of
fast food access and whether or not to focus only on fast
food restaurants or include more robust food and non-food
outlet analyses. Further work is needed to understand (i) If
and how fast food access impacts dietary intakes and health
outcomes and (ii) If fast food access has disparate socio-
economic, race/ethnicity and age associations. A concep-
tual or theoretical framework for examining fast food
access and synthesizing the individual, social, environmen-
tal and policy influences could strengthen the fast food
environment evidence base and improve the linkages
between research and effective interventions and policy
initiatives.
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