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Abstract

Background: Socio-ecological models of behaviour suggest that dietary behaviours are potentially shaped by
exposure to the food environment (‘foodscape’). Research on associations between the foodscape and diet and
health has largely focussed on foodscapes around the home, despite recognition that non-home environments are
likely to be important in a more complete assessment of foodscape exposure. This paper characterises and
describes foodscape exposure of different types, at home, at work, and along commuting routes for a sample of
working adults in Cambridgeshire, UK.

Methods: Home and work locations, and transport habits for 2,696 adults aged 29–60 were drawn from the
Fenland Study, UK. Food outlet locations were obtained from local councils and classified by type - we focus on
convenience stores, restaurants, supermarkets and takeaway food outlets. Density of and proximity to food outlets
was characterised at home and work. Commuting routes were modelled based on the shortest street network
distance between home and work, with exposure (counts of food outlets) that accounted for travel mode and
frequency. We describe these three domains of food environment exposure using descriptive and inferential
statistics.

Results: For all types of food outlet, we found very different foodscapes around homes and workplaces
(with overall outlet exposure at work 125% higher), as well as a potentially substantial exposure contribution from
commuting routes. On average, work and commuting environments each contributed to foodscape exposure at
least equally to residential neighbourhoods, which only accounted for roughly 30% of total exposure. Furthermore,
for participants with highest overall exposure to takeaway food outlets, workplaces accounted for most of the
exposure. Levels of relative exposure between home, work and commuting environments were poorly correlated.

Conclusions: Relying solely on residential neighbourhood characterisation greatly underestimated total foodscape
exposure in this sample, with levels of home exposure unrelated to levels of away from home exposure. Such
mis-estimation is likely to be expressed in analyses as attenuated parameter estimates, suggesting a minimal
‘environmental’ contribution to outcomes of interest. Future work should aim to assess exposure more completely
through characterising environments beyond the residential neighbourhood, where behaviours related to food
consumption are likely to occur.
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Background
Socio-ecological models of behaviour suggest that dietary
behaviours are potentially shaped by exposure to the food
environment (‘foodscape’) [1,2]. The foodscape, composed
of a mix of retail food outlets such as supermarkets and
restaurants, can promote either healthy or unhealthy diet-
ary choices, mediated through and modified by individual
and household sociodemographic, economic and psycho-
logical factors [3,4]. However, despite recent theoretical,
methodological and analytical advances [5-10], the re-
search on neighbourhood associations with diet and health
has largely focused on foodscapes around the home. The
significance of non-home environments to diet and health
has been recognised [11-13], with the assessment of these
environments likely to be especially important for under-
standing dietary behaviours in working age adults [14,15].
Recent studies have suggested that non-home foodscape

exposures could contribute substantially to ‘exposure truth’
[16]. One study found that 49% of participants in Seattle
had greater supermarket exposure when outside of the
home neighbourhood [17], whilst another observed that
fast food outlet exposure around workplaces was more
than two-fold higher than around residences [18]; similar
results have been found elsewhere [19,20]. Considering su-
permarkets as ‘enablers’ of a healthy diet [21,22], and the
relative unhealthiness of fast foods consumed away from
the home [23], these non-home exposures may be particu-
larly important for food intake and health. In one study,
fast food density around work but not around the home
was associated with BMI [18], attesting to the importance
of workplace exposure. Had foodscape exposure been
based on residential exposures only, the exposure classifi-
cation of study participants would have been biased [9],
limiting the ability to accurately detect associations be-
tween environment and BMI. Importantly, relative levels
of foodscape exposure in home and non-home environ-
ments need to be more fully explored. Exposure to
relatively different levels of exposure in distinct environ-
mental domains may be particularly problematic in ensu-
ing analyses. For example, associations between relatively
low home food outlet exposures and diet may be substan-
tially confounded by relatively high exposures in non-
home domains.
Travel or commuting routes are another foodscape

exposure that has not been well characterised, perhaps
due to the challenges of accurately capturing individual
mobility patterns [9]. One study focussed on locations
(other than the home) visited throughout the day, and
found elevated exposure to restaurants [11] across this
home/non-home divide, but did not study potential
foodscape exposure whilst travelling per se. Another
study found elevated fast food outlet exposure whilst
travelling throughout the day, but did not allow poten-
tial exposure to vary according to travel preferences
[24]. Despite debate over the accuracy of doing so [25],
recent studies of children’s environments have largely
used imputed (shortest) routes between homes and
schools to examine foodscape exposure [19,26,27]. Again,
these studies have not accounted for transport mode
preferences of participants or the frequency of use of
different transport modes, which are likely to impact dir-
ectly upon both route taken and degree of potential ex-
posure along a given route, however they represent an
important attempt to include a new dimension to a more
complete estimate of environmental exposure.
This study examines foodscape exposure in common and

salient foodscape domains – homes, workplaces and home-
work commuting routes (accounting for travel preferen-
ces) – using a sample of working adults in Cambridgeshire,
UK. Our aims were: 1) to detail the data sources and
methods used to derive estimates of foodscape exposure,
which extend beyond the residential address, and include
travel mode and frequency; 2) to describe and test for sig-
nificant differences in the distributions of food outlets by
type (using a number of exposure metrics) in each domain,
and to examine domain specific contributions to total
foodscape exposure, and; 3) to assess whether relative levels
of food environment exposure across the three domains
were similar on a per-person basis.

Methods
Sample characteristics
The Fenland Study began in 2005 and is a population-
based investigation into lifestyle and health, conducted
by the Medical Research Council Epidemiology Unit in
Cambridgeshire, UK. At the time of this study, the full
Fenland study sample included 6,379 adults aged 29 to
60, recruited from general practice lists throughout
Cambridgeshire. Participants attended one of three study
centres (based in Ely, Wisbech and Cambridge), where
anthropometric and body composition measures, amongst
others, were collected by trained researchers [28]. For this
study, home and work addresses for 2,696 working age
adults were drawn from the full Fenland Study sample. Ex-
clusions from the full sample were based on incomplete
home/work address data (n = 3,475), or living/working very
far outside Cambridgeshire (n = 208). Home and work ad-
dresses were geocoded based on recorded postcodes and
mapped using ArcGIS 10 (ESRI Inc., Redlands, CA). UK
postcodes allow for relatively precise geocoding, with each
postcode area containing on average only 15 addresses [29].
Fenland study volunteers gave written informed consent
and the study was approved by the Cambridge local re-
search ethics committee.

Food outlet data
After determining the spatial extent of the study partici-
pants' home and work postcodes, food outlet locations



Burgoine and Monsivais International Journal of Behavioral Nutrition and Physical Activity 2013, 10:85 Page 3 of 11
http://www.ijbnpa.org/content/10/1/85
were obtained from the necessary local councils (n=10)
under Freedom of Information requests in November
and December 2011 (for more details, see http://www.
legislation.gov.uk/ukpga/2000/36/data.pdf ). This source
of food outlet data is believed to be the most accurate in
the UK [30,31]. Food outlets were classified as one of
seven food outlet types, derived from Lake et al. [30].
The internet, Google Street View, phone calls, some
ground truthing and local knowledge were used to
define food retailers as either: ‘cafés/coffee shops’, ‘con-
venience stores’, ‘entertainment, health and leisure’, ‘res-
taurants’, ‘specialist stores’, ‘supermarkets’ or ‘takeaways’
(includes fast food). In this study we focus on arguably
the most salient sources of food within the environment,
making up 68% of the foodscape overall: restaurants,
takeaways, supermarkets and convenience stores (al-
though the metrics of ‘All Food’ do include food outlets
of all types). In the UK, consumption of food in venues
such as takeaways and restaurants has increased 29%
over the last ten years [32], with these food outlets now
constituting over 42% of the eating out market [33].
Meanwhile, 77% of retail food shopping for preparation
at home is conducted in large chain supermarkets,
whilst the use of convenience stores remains noteworthy
(16% of retail food purchasing) [34]. These four types of
food outlet have also been the foci of much previous re-
search in the field, and therefore need to be better
understood in terms of differential exposure in home
and non-home environments.
Home and work food environment exposure measures
Home and work food outlet density by type was defined
as counts of outlets within two definitions of ‘neighbour-
hood’, both of which were believed to relate to food
purchasing behaviours in a previous sample of UK adults
[35]. Neighbourhoods were defined: 1) using a 1km street
network buffer, matching some working age residents
perceptions of ‘neighbourhood’ in the UK [35]; 2) using a
1 mile Euclidean buffer, a distance shown to capture 96%
of usual walking destinations from the home in previous
work [35]. These definitions of neighbourhood replicate
those used in previous studies examining neighbourhood
food environment exposure [18,36-38]. Food outlet prox-
imity was defined as the street network distance to the
nearest outlet of each type, from home and work addresses
[6,7,39]. Street network data were provided by Ordnance
Survey as part of their Integrated Transport Network
(ITN). Both density and proximity measures have been
described elsewhere [7,36,39,40]. Previous research has also
suggested that both density and proximity measures are
necessary, with weak to moderate correlations observed
between these metrics [36], and differential associations
with socio-economic status [36] and diet [41].
Travel route exposure estimation
Fenland Study participants recorded their travel prefer-
ences for commuting to work, both a) by mode – walk,
cycle, car, public transport; and b) by frequency – ‘always’,
‘usually’, ‘occasionally’, ‘rarely/never’. Routes for commut-
ing journeys on foot and by bike/car were modelled as
the shortest street network distance between homes and
workplaces. Exposure along this route was allowed to vary
by mode: 100m euclidean buffer around this route for
walking/cycling [19,26,27], 500m euclidean buffer around
this route for driving. These distances were designed to
reflect potential food environment exposure proximal to
the route taken. Routes for commuting journeys by public
transport were modelled as the shortest street network
distance from home to the nearest bus stop, and from the
bus stop nearest to work, to work, using public transport
node data from the National Public Transport Data
Repository (NPTDR) [42]. We assumed these two walking
elements of the journey to be made on foot, with route
exposure buffered accordingly at 100m. Exposure whilst
on the bus was assumed to be null [11]. Figure 1 illustrates
the variety of feature-by-feature route and exposure met-
rics developed for this study [9]. Numbers of food outlets
by type were counted within buffered routes; these counts
were then expressed per 100m, complementing raw
counts. For those individuals who reported multi-modal
journeys to work, or reported a single mode but not ‘al-
ways’, route exposures were weighted (‘always’=1, ‘usu-
ally’= 0.75, ‘occasionally’= 0.25, ‘rarely/never’= 0) [43] and
averaged across reported travel modes.

Statistical analyses
Analysis of variance (ANOVA) was used to test for sig-
nificant differences in mean density and proximity expos-
ure estimates between homes and workplaces. We also
present medians and IQRs for these metrics, at home
and work, in Additional file 1: Table S1. Spearman’s Rank
correlation co-efficients describe the relative relation-
ships between food environment exposures at home, at
work, and whilst commuting. Analyses were conducted
using PASW Statistics 18 (PASW Statistics Inc., Chicago,
2009).

Results
Beyond travel preferences, this paper does not focus
on the characteristics of the Fenland Study partici-
pants. However, our study sample was representative
of the full sample in terms of age (full: mean 46.7 yrs
(SD 7.3); study: 46.3 yrs (SD 7.2)), sex (full: 46.1%
men, 53.9% women; study: 48.8% men, 51.2% women)
and body mass index distributions (full: 26.9 (SD 4.9);
study: 26.7 (SD 4.6)), and modal household income,
which was more than £40,000 in both the study and
overall samples.

http://www.legislation.gov.uk/ukpga/2000/36/data.pdf
http://www.legislation.gov.uk/ukpga/2000/36/data.pdf
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Figure 1 Exposure metrics created around home address and modelled route to work. © Crown Copyright/database right 2012.
An Ordnance Survey/EDINA supplied service.
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Densities of all food outlet types, using a 1 mile Euclid-
ean or 1km street network buffer, were greater in work
than home neighbourhoods (p < 0.05). Using street net-
work buffers, the density of all food outlets was 125%
higher at work (Table 1). However, due to the larger size
of Euclidean neighbourhoods, actual estimates of expos-
ure using this metric were systematically greater than
when using street network neighbourhoods. Among the
four outlet types evaluated, percentage differences were
greatest for restaurants (155%) and takeaways (80%) in
1km street network buffers. Figure 2 shows density
curves for the number of outlets by type at home and
work, based on the 1km street network buffer approach.
Work distributions are broader and shifted to the right
compared to those for the home, for all four outlet
types, showing that more people had greater densities of
these outlets within their work than their home environ-
ments. These differential home-work distributions are
supported by medians and IQRs presented in Additional
file 1: Table S1.
Table 1 also shows that proximity to the majority of

food outlet types was also significantly greater (shorter
distances) around workplaces than homes (p < 0.05).
Supermarkets showed the largest difference, 26% closer
(approximately 1km) to the workplace than to home.
Other differences in proximity were less marked (outlets
around work 6-8% closer than those outlets around
home). Proximity to convenience stores was not signifi-
cantly different at work relative to home.
Average commuting route exposures varied by food

outlet type (Table 1). Participants were exposed to a max-
imum of 627 food outlets of all types along their journey
to work, an effective availability of up to 32.6 outlets for
every 100 metres travelled. Exposure to all types of food
outlet was also substantial along these routes, as illustrated
by the distributions in Figure 3. Route exposure to over 20
takeaway food outlets, for example, was not uncommon,
with one individual potentially exposed to 95 takeaway
food outlets. Participants were exposed to seven times
more convenience stores per 100m than supermarkets
when making this journey, on average. Finally, matching
the particularly elevated availability of restaurants around
workplaces relative to the home, participants would be
most highly exposed to this type of food outlet whilst
commuting, too (mean, 17.9 outlets).
Building upon these descriptive statistics, it is also im-

portant to understand the percentage contribution made
by each exposure domain to overall food outlet exposure.
The contribution to food outlet exposure from home,
work and commuting route environments varied greatly
on a person-to-person basis. Figure 4 shows average per-
centage contribution by domain (home, work, journey), to
combined home/work/journey takeaway food outlet envir-
onmental exposure, stratified by quintiles of combined
exposure. The percentage contributions to exposure from
the home remain relatively stable across quintiles, varying
from 35% to 27% of total exposure. These percentage con-
tributions are similar to those from commuting routes,
which themselves tend to decline in contribution as work-
place exposure increases in quintile five. Overall, percent-
age contributions from workplace food environments to
takeaway foodscape exposure increase as total foodscape
exposure increases from 40% to 45% (contributing as little
as 35% in quintile 2). These findings are largely consistent
by outlet type (similar figures for supermarkets, conveni-
ence stores and restaurants, shown in Additional file 2:
Figure S1).
To examine the degree of agreement between relative

foodscape exposure at home, at work, and whilst com-
muting, we used rank correlations. Spearman’s rank cor-
relations of foodscape exposure (by outlet type) across
home, commuting and work domains are presented in
Table 2, using 1 mile Euclidean home and work defini-
tions of neighbourhood. Throughout, correlations of the
home environment with commuting, of the home envir-
onment with work, and of the commuting environment
with work, are weak or null, across all types of food out-
let exposure. These findings were highly consistent
across other measures of street network food outlet
density, and proximity (results not presented), and sug-
gest that there was little relationship at the individual
level between relative food environment exposure at
home and relative food environment exposures in work
and commuting domains.

Discussion
Our study was motivated by the question of how food
environments differed between homes, workplaces and
along commuting routes between home and work. We
used data from a sample of working residents in the
East of England to apply methods for characterising
foodscapes in these three exposure domains, which im-
portantly accounted for both travel mode and frequency.
Our paper goes beyond most of the published food
environment literature through demonstrating very dif-
ferent foodscapes around homes and workplaces, as well
as a potentially substantial exposure contribution from
commuting routes. On average, work and commuting
domains contributed to total foodscape exposure at least
equally to the residential contribution. Moreover, levels
of relative exposure between home, work and commut-
ing route environments were poorly correlated.
On average, density of and proximity to all food outlet

types was significantly greater at work than at home,
regardless of the neighbourhood definition on which
density was based. Similar results have been found else-
where [11,18]. The greatest difference in outlet density
between home and work was found for restaurants and



Table 1 Descriptive statistics for home, work and commuting routea exposures

1km street network density % difference
at work

1mile Euclidean density % difference
at work

Street network proximity (m) % difference
at work

Commuting route
outlet count

Home Work Home Work Home Work n per 100 metres

All food outlets Mean (sd) 12.7 (21.9) 28.6 (41.2) +125* 68.5 (93.7) 101.7 (126.5) +48* 631.8 (764.8) 504.7 (738.5) −20* 61.6 (71.8) 0.9 (1.4)

Range 161 196 442 444 6849.0 5828.0 627 32.6

Convenience stores Mean (sd) 2.3 (3.0) 3.8 (5.4) +66* 10.6 (11.7) 14.3 (15.2) +35* 1001.3 (1186.5) 953.7 (1119.0) −5 10.3 (11.7) 0.1 (0.3)

Range 23 52 48 129 8010.3 9506.3 136 9.00 0.3 (6.8)

Restaurants Mean (sd) 3.6 (6.8) 9.1 (14.6) +155* 19.3 (31.0) 31.4 (45.1) +63* 926.4 (941.1) 849.9 (963.2) −8* 17.9 (22.8) 0.3 (0.4)

Range 67 70 155 159 6892.1 6773.6 195 7.87

Supermarkets Mean (sd) 0.5 (0.7) 0.8 (1.0) +71* 2.2 (2.9) 3.1 (3.4) +40* 3040.5 (3122.3) 2237.6 (2653.0) −26* 1.9 (2.2) 0.02 (0.05)

Range 4 5 14 13 14371.8 15442.4 15 1.69

Takeaways Mean (sd) 2.0 (3.3) 3.6 (5.4) +80* 9.5 (10.8) 13.0 (13.0) +36* 1353.3 (1508.8) 1265.3 (1478.7) −7* 8.8 (10.2) 0.1 (0.2)

Range 21 34 47 62 10054.3 10486.3 95 6.18

Sample size (n) 2696 2696 2696 2696 2696 2696 2351 2351

* Significant difference (ANOVA, p<0.05) between home and work locations.
a Commuting routes were defined according to the shortest street network distance between home and workplace, accounting for travel mode.

Burgoine
and

M
onsivais

InternationalJournalof
BehavioralN

utrition
and

PhysicalA
ctivity

2013,10:85
Page

6
of

11
http://w

w
w
.ijbnpa.org/content/10/1/85



Figure 3 Histograms showing commuting route exposure by food ou
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Density of…

Supermarkets at Home

Supermarkets at Work
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Takeaways at Work
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Convenience Stores at Work

Restaurants at Home
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Figure 2 Home and work food outlet distributions by food
outlet type. Note that work distributions for convenience stores
and takeaways overlap.
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takeaways. Workplace environments also provided par-
ticipants with significantly greater proximity (shorter
distances) to these outlets. Considering the general un-
healthiness of foods consumed away from the home
[23], increased exposure to these particular types of food
outlets at work might be considered a public health con-
cern. These differences between homes and work place
exposures were even more pronounced in a sub-sample
of Fenland participants who lived in rural but worked in
urban areas throughout the study region (data not
shown). Whilst adult commuting route exposures have
not been directly addressed in the literature, previous
small scale studies investigating wider activity space
exposures have largely found them at least equal to
those experienced in the neighbourhood of residence,
consistent with our results [17,24].
Supermarket density and supermarket proximity were

also significantly increased at work, suggesting greater
exposure to a wide range of nutritious foods at a variety
of price points in this particular setting [21,22,44]. In
line with previous findings [17], 77% of this sample had
tlet type.



Figure 4 Percentage contribution by domain (home, work, journey), to daily takeaway food outlet environmental exposure, stratified
by quintiles of daily takeaway outlet exposurea. aMean numbers (per person) of takeaway food outlets per domain, per quintile of combined
home, work and journey takeaway food outlet exposure, also presented alongside bars.
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greater supermarket density within 1 mile of their work-
place, than within 1 mile of their home. However, higher
supermarket exposure around work places might not be
associated with utilisation of these outlets if individuals
did not have a car at work (e.g., those who commuted by
bus). Other studies have found that car use plays a piv-
otal role in perceived supermarket access [34]. Particular
types of food outlet may be especially important then, in
particular settings. Increased density and proximity of
takeaway food outlets at work may prove particularly
influential on behaviour. For example, during a lunch
period at work, an individual might need to purchase
food, but time constraints might restrict how far he/she
may travel to acquire it [45], thereby strengthening the
link between the proximal foodscape and utilisation.
Similarly, when commuting home from work, individuals
may place a high priority on convenient, ready prepared
meals, therefore strengthening the exposure to restaurants
and takeaways in this setting. These spatio-temporal
imperatives may be less pressing, and hence these expo-
sures less pertinent in the residential setting, particularly
for individuals who have use of a car. Understanding that
Table 2 Spearman’s rank correlations of food outlet counts (b

Food outlet type Home density x commuting densitya Hom

All Outlets −0.010

Convenience Stores −0.088*

Restaurants 0.023

Supermarkets −0.001

Takeaways −0.002

*P<0.001.
a1 mile Euclidean density presented; results consistent across street network densit
behaviours are likely to vary between settings, and that
meanwhile, food environment exposures also differ dra-
matically along the same lines, will be critical in deter-
mining accurate individual-environment associations in
future work.

Implications for research
Overall it is clear that focussing solely on home loca-
tions would have resulted in a severe mis-estimation of
foodscape exposure. We presented evidence that per-
centage contributions to food environment exposure (of
all types) were similar if not greater in non-home set-
tings, compared to around the home. Furthermore, evi-
dent in terms of takeaway food outlet density, was the
trend for those with the greatest exposure to takeaway
food outlets to be mostly exposed at work. This is an
important point as it means that relying solely on resi-
dential takeaway food outlet exposure would particularly
underestimate total exposure for those most exposed to
total takeaway outlet numbers. The ability to detect ac-
curate associations between environmental exposures
and health outcomes would therefore be compromised.
y type) across exposure domains

e density x work densitya Commuting density x work densitya

0.340* 0.201*

0.341* 0.150*

0.355* 0.232*

0.355* 0.206*

0.291* 0.209*

y and proximity metrics.
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Furthermore, this exploratory work provides little evi-
dence that those with relatively low home exposure also
experienced relatively low commuting and work expo-
sures. In actuality, the low correlation between the do-
mains would suggest that the levels of exposure across
the three domains varied randomly on a person-to-per-
son basis. This finding corroborates results elsewhere in
relation to alcohol retailers [46] and fast food outlets
[24], with exposure assessed to the latter using GPS, but
in a small sample. These different levels of relative ex-
posure across environmental settings would be particu-
larly problematic if only residential exposure were to be
assessed [17]. The findings suggest that relying solely on
residential foodscape exposures would likely lead to mis-
classification of total foodscape exposure and therefore
attenuated associations between exposures and diet or
health outcomes. In light of this, the reporting of null
associations between foodscapes and diet or health out-
comes in the literature might be attributed to underesti-
mation of total exposure and a neglect of particularly
salient domains of exposure [47,48].
Whilst the secondary datasets upon which the field

often relies usually do not contain data on both home
and work locations of participants, accounting addition-
ally for non-residential exposures in order to address the
‘neighbourhoods, mobility, and health triad’ [9], and to
avoid the ‘residential trap’ [10], is surely one direction in
which the field of obesogenic environment studies needs
to progress. Such weaknesses can begin to be resolved
early in the research process, through collecting data
that will help us better address our research questions.

Implications for policy
Whilst we acknowledge that access to food extends beyond
simply spatial concerns, including for example economic
considerations [44], current and emerging government
strategies to promote healthier eating in the USA and
the UK are heavily focussed on spatial access to food
outlets. At best however, such strategies are apparently
predicated on a limited evidence base that has concep-
tualised food environments primarily around residential
neighbourhoods. To justify the environmental changes
emerging from these policy initiatives, such as restricting
the locations of hot ‘fast food’ type retailers [49,50],
greater consensus for an individual-environment associ-
ation, based firmly on a more complete comprehension
of environmental exposure, needs to be achieved. Al-
though we do not examine associations between more
complete estimations of exposure and dietary outcomes/
body weight in this paper, based on the extent of these
exposures, such research is required. Furthermore, by
demonstrating domain specific associations with pertin-
ent dietary outcomes, it may be possible to better direct
policies with the aim of improving health. Work
environments, for example, might be particularly related
to the consumption of particular foods, but the evidence
base currently focussed on residential exposure is not
best placed to assess this association. Ultimately, we aim
for this study to contribute to a more comprehensive evi-
dence base that can inform public policy.

Methodological considerations and limitations
Limitations of this study include the uncertainty of mod-
elling commuting routes to work based on the shortest
street network distance. Although there is precedent for
this approach in the literature [19,26,27], there are
myriad reasons why participants may not have followed
these imputed routes, potentially resulting in actual
foodscape exposures different from those estimated here.
For example, to ‘trip chain’ a gym or some other visit
into the journey home from work, which is increasingly
likely for those commuting longer distances [34]. How-
ever, individuals may at least use these assumed routes
and experience their associated exposures on one leg of
their round trip to/from work, or for a segment of one
of these journeys. Routes produced by our GIS software
also align closely with those suggested by commercial
mapping tools, such as Google Maps, providing another
indication of their credibility. Furthermore, using as-
sumed routes may limit the effects of confounding, po-
tentially emerging from individuals’ selecting to travel
certain routes precisely because of preferential food ac-
cess [9]. GPS and/or travel diaries have the potential to
better capture the specifics (the precise route used to/
from work, for example, which may not follow the
shortest route) and extent of ‘activity spaces’ [11], in-
cluding for example foodscape exposure during leisure
time, which we are unable to account for. Although
there is some precedent in the literature for capturing
spatial polygamy [9] through the use of these approaches
[11,17,24,46,51], further work is required in this regard
to fully understand residential/non-residential, and do-
main specific food environment exposures.
Whilst dietary behaviours are theoretically intertwined

with foodscapes, exposure does not necessarily equate to
utilisation, with individuals not compelled to shop at
their most spatially convenient food outlet. Whilst sig-
nificant differences in food environments between home,
work and commuting routes have been demonstrated in
this paper, which should in turn translate into more real-
istic exposure estimates, associations between individ-
uals’ behaviours and their activity space environments
are yet to be examined. We also acknowledge that con-
siderations other than spatial (for example, economic)
are likely to be important behavioural determinants.
Whilst we note that the Fenland Study is not strictly a
representative sample of the study area population, its
characteristics are typical of those we might expect of
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this region of the UK (predominantly white British and
relatively affluent). Moreover, we consider our sub-
sample to be representative of the full Fenland Study
sample, and provide evidence for this assertion, however
we acknowledge that our sample was predominantly de-
rived based on the completeness of home and work ad-
dress data.

Conclusions
This study introduced a novel environmental exposure
case study, focussed on different sources of food, and
based on home, work and commuting route environ-
ments that were sensitive to travel preferences. Previous
studies have very much focussed on the home food en-
vironment only, despite the fact that behaviours related
to consumption occur outside this setting. Our findings
indicated that home and work foodscapes were very dif-
ferent and unsystematically different, that commuting
routes may constitute an important exposure, and that
cumulative daily exposure might far outweigh that experi-
enced in the residential neighbourhood alone, especially
for the most exposed. We suggest that the importance of
food outlets in determining behaviours may be both outlet
type and location specific. Future work will consider how
important these different foodscapes, and cumulative food
availability are in explaining the social patterning of diet
and health.
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