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Exposure to a poor-quality food environment is hypothesized to
amplify individual-level risk factors for an unhealthy diet. Inequal-
ities in exposure to these poor-quality food environments are there-
fore thought to be one of the mechanisms that drive the production
of inequalities in diet and therefore obesity. This is the basic premise
of Mazidi and Speakman’s article (1) in this issue of the Journal,
which explores associations between densities of fast-food and
full-service restaurants and obesity in an ecological study that uses
national secondary data in the United States. The authors report
that the density of fast-food and full-service restaurants is not
associated with county-level obesity prevalence, after adjustment
for a number of socioeconomic factors. The authors also report that
the proportion of total energy intake attributed to the consump-
tion of foods purchased from these establishments is estimated to
be 15.9%. They conclude with the suggestion that policymakers
should consider shifting their focus to the purchase and consump-
tion of food outside of these facilities. The authors do a good job of
presenting an interesting national study and discussing its strengths
and weaknesses. However, there remain a number of limitations,
which means that we should be cautious about the results presented
in this study and therefore the conclusions drawn from them. In
this editorial we focus on limitations that are present within the
current article, but that are not necessarily unique to it, and that
continue to affect much of the epidemiologic work in the field.

First, a key issue is the correct specification of the environments
to which people are exposed, variously described as the “local” trap
(2) or the uncertain geographic context problem (3). If the spec-
ification of context for the outcome and population of interest
differs from the true causally relevant context for that outcome
and population, then this can lead to inferential errors by misclas-
sifying and underestimating an individual’s true exposure (4). As
a result, there is now a consensus that the utility of using routine
administrative units as proxies for contextual exposure in this area
of work is limited and instead we should be moving to “activity-
space” approaches (5). Activity-space approaches seek to move us
away from the notion of routine administrative units (e.g., counties
used in the study by Mazidi and Speakman) as the true causally
relevant context for the assessment of environmental risks because
they do not give a true representation of the environments to which
people are exposed and the environments that might matter most,

such as neighborhood, home, or school. This misspecification
therefore weakens the ability to detect potential associations
(4). Recent research has shown the utility of the use of activity
space—based approaches in identifying positive associations be-
tween exposure to the fast-food environment and diet by providing
a more accurate assessment of true environmental exposures by
including both home and work (6).

Second, in addition to correctly specifying the relevant context,
how we characterize exposures with the use of routine secondary
data is also increasingly important. Recent work has suggested that
the use of absolute measures of density as proxies for single envi-
ronmental risks, such as fast-food outlets or full-service restaurants,
may not be the best way to characterize exposure. Increasingly, re-
lative measures of exposure—where single environmental risks
such as exposure to fast-food outlets are expressed as a ratio or
proportion of all food retail outlets—have been found to more
consistently predict dietary behavior (7). The use of relative mea-
sures simultaneously accounts for exposure to competing oppor-
tunities to consume both healthy and unhealthy food, by expressly
capturing the diversity of the local retail environment. A study that
used the same underlying data as used in Mazidi and Speakman’s
study showed that associations are complex and that the relative
number of fast-food restaurants to full-service restaurants is asso-
ciated with weight status, indicating that local retail mix is poten-
tially more important than absolute measures (8). Similar findings
have been reported for other components of diet (9).

Third, the use of global regression models in studies of the en-
vironmental determinants of diet relies on the assumption that a sta-
tionary relation exists—that is, parameter estimates describe an
invariant relation between exposure and outcome across space.
However, studies have emerged that challenge this stationarity as-
sumption. Spatial regression modeling techniques that allow for
spatial variations in parameter estimates have highlighted spatial
variations in associations between a range of environmental expo-
sures and outcomes such as diet (10) and obesity (11) and in the
magnitude and direction of effects (7). In addition, spatial regres-
sion modeling, when compared with global modeling, has shown
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better performance in terms of improved goodness-of-fit, increased
R?, and decreased spatial autocorrelation in regression residuals
(7). This promotes the idea that environmental factors may be
important for diet; however, this may not be a global phenom-
enon, but rather, exposure-outcome relations may be present in
some places and not others.

Finally, studies that investigate the environmental anteced-
ents of outcomes that are more distant from the exposure are
prone to residual confounding. This is particularly problematic
in studies that investigate relatively distal outcomes such as
obesity instead of more proximal outcomes such as diet. Be-
cause obesity is a function of a variety of health behaviors (diet,
physical activity, and sedentary behavior), the omission of
a measure of physical activity as a key confounding variable,
as is the case here, may lead to the erroneous interpretation of
estimated effects.

All of the above are potential sources of error in the estimation of
the association between the fast-food and full-service restaurant en-
vironment and diet. Overall, although this study usefully contrib-
utes to the evidence base, it does not provide convincing evidence
for the need to shift policy attention away from the potential influ-
ence of the fast-food and restaurant environment on obesity.

All of the authors read and independently evaluated the manuscript upon
which this editorial is based, then discussed it and agreed to a structure for the
editorial. SC wrote the first draft of the editorial, and CC and MS commented
on and added to it. It was then discussed by the authors and edited to create an
agreed-upon final version. The authors had no conflicts of interest.

EDITORIAL

REFERENCES

1.

10.

11.

Mazidi M, Speakman JR. Higher densities of fast-food and full-service
restaurants are not associated with obesity prevalence. Am J Clin Nutr
2017;106:603-13.

. Cummins S. Investigating neighbourhood effects on health—avoiding

the local trap. Int J Epidemiol 2007;36:355-7.

. Kwan M-P. The uncertain geographic context problem. Ann Assoc Am

Geogr 2012;102:958-68.

. Spielman SE, Yoo EH. The spatial dimensions of neighbourhood effects.

Soc Sci Med 2009;68:1098-105.

. Perchoux C, Chaix B, Cummins S, Kestens Y. Conceptualization and

measurement of environmental exposure in epidemiology: accounting for
activity space related to daily mobility. Health Place 2013;21:86-93.

. Burgoine T, Forouhi NG, Griffin S, Wareham P, Monsivais P. Associa-

tions between exposure to takeaway food outlets, takeaway food con-
sumption, and body weight in Cambridgeshire, UK: population based,
cross sectional study. BMJ 2014;348:g1464.

. Clary C, Lewis D, Flint E, Smith NR, Kestens Y, Cummins S. The local

food environment and fruit and vegetable intake: a geographically weighted
regression approach in the ORIiEL study. Am J Epidemiol 2016;184:
837-46.

. Mehta NK, Chang VW. Weight status and restaurant availability: a

multilevel analysis. Am J Prev Med 2008;34:127-33.

. Clary CM, Ramos Y, Shareck M, Kestens Y. Should we use absolute or

relative measures when assessing foodscape exposure in relation to fruit
and vegetable intake? Evidence from a wide-scale Canadian study. Prev
Med 2015;71:83-7.

Fraser LK, Clarke GP, Cade JE, Edwards KL. Fast food and obesity:
a spatial analysis in a large United Kingdom population of children aged
13-15. Am J Prev Med 2012;42:¢77-85.

Chi S-H, Grigsby-Toussaint DS, Bradford N, Choi J. Can geographically
weighted regression improve our contextual understanding of obesity in
the US? Findings from the USDA Food Atlas. Appl Geogr 2013;44:
134-42.

8102 JoqWIBAON G| U0 1s8NnB AQ 269/ GG H/St1/2/90 L AoBISqR-ajollE/Udle/Woo" dNo"olIWapeoe//: SRy Wolj pepeojumoq



