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1 | INTRODUCTION
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| Stanley Ulijaszek® ® |

| Line Hillersdal*® | Astrid P. Jespersen?

Summary

The recent rise of computation-based methods in social science has opened new
opportunities for exploring qualitative questions through analysis of large amounts
of text. This article uses a mixed-methods design that incorporates machine reading,
network analysis, semantic analysis, and qualitative analysis of 414 highly cited pub-
lications on obesogenic environments between 2001 and 2015. The method pro-
duces an elaborate network map exhibiting five distinct notions of environment, all
of which are currently active in the field of obesity research. The five notions are
institutional, built, food, family, and bodily environments. The network map is pro-
posed as a navigational tool both for policy actors who wish to coordinate efforts
between a variety of stakeholders and for researchers who wish to understand their
own research and research plans in light of different positions in the field. The final
part of the article explores how the network map may also initiate a broader set of
reflections on the configuration, differentiation, and coherence of the field of

obesity research.
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Obesogenic environment, semantic analysis, visual network analysis

Swinburn's notion of obesogenic environments has inspired sig-

nificant research into obesity ecology, and it has turned attention to

In the past two decades, obesity research has increasingly moved from
studying isolated factors to adopting ecological views of the coherent
complex of factors that may condition obesity.> A key role in this
development was played by Swinburn et al?> who in 1999 introduced
the notion of obesogenic environments, which they defined in their
words as “the sum of influences that the surroundings, opportunities,
or conditions of life have on promoting obesity in individuals or popu-
lations.” In addition to this encompassing definition, Swinburn et al
proposed the ANGELO framework (analysis grid for environments
linked to obesity)—a 4 x 2 grid that “dissects” the obesogenic environ-
ment into a number of factors. Along one dimension, the environment
is split into four types: the physical, the economic, the political, and
the socio-cultural. Along the other dimension, environments are dis-

sected into two sizes: micro and macro.

combinations of environmental factors such as the preponderance of
motorized transport, sedentary occupation, and cheap and energy-
dense food.® Among policymakers, especially in the United Kingdom,
the concept of obesogenic environments has been used to frame obe-
sity as a societal challenge requiring a broad coordinated effort.*” In
this context, the notion of obesogenic environment has become a
vehicle for joining up government and research for collective effort.?
In the wider world, the notion of obesogenic environment has also
caught on as a way of grasping that the current rise in obesity rates
is rooted in ways of life broadly rather, than with any particular factor.”
In obesity research, Swinburn et al's notion of obesogenic environments
is widely cited, and many authors define their work as contributing to a
growing number of studies of obesogenic environments. Recently,

Swinburn's notion and, more specifically, the ANGELO grid have been
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used to review the field of obesity studies.® This particular review talks
of an “explosion of obesogenic environment research” and identifies no
less than 146 primary studies. But despite of this, it concludes that sev-
eral cells in the ANGELO grid are sparsely covered.

The rise of ecological thinking in relation to obesity, as exempli-
fied by the notion of obesogenic environments, may be indicative of
a general willingness to collaborate and combine knowledge. But this
does not mean that coherence and coordination are within easy
reach. To the contrary, policy approaches to control or regulate
aspects of such environments appear to be highly difficult to coordi-
nate, since they involve a wide range of stakeholders.**” It is not
unlikely that policy actors and other stakeholders have very different
ideas about the issue of obesity, despite common adherence to the
idea of making a coordinated effort to make environments less
obesogenic.

The recent review of obesity studies®® also shows the coordina-
tion challenges that the field is facing; its basic finding is that the last
decade of obesity research does not add up to a full coverage of the
4 x 2 types of environment in the ANGELO grid. So despite the rela-
tively wide adoption of the term obesogenic environment, the growing
field of obesogenic environment research field seems to have moved
in modes and directions that cannot be summed up by Swinburn's
original grid.

It is this situation that we take as our starting point. A good
deal of obesity research has an ecological perspective, and some
of it is directly inspired by the Swinburnian notion of obesogenic
environment. But there is little reason to presume that all of the
research on obesity and environment will adhere in a strict sense
to Swinburn's original definition of an environment nor that it will
conduct itself within types and levels proposed by the ANGELO
grid. To understand how environment is dealt with in obesity
research—and the degree to which this effort can be understood
as coherent or coordinated—we therefore suggest a renewed
empirical effort. The aim of the effort presented here is to explore
systematically, qualitatively, and with a fine grain of detail what
notions of environment are actually used by key actors in field of
obesity research.

Our approach is as follows: From the abundant scientific litera-
ture on obesity-related issues, we collect a large number of highly
cited articles that specifically address obesity and environments.
Within this corpus of articles, we systematically explore the different
ways in which the notion of environment is used, by developing and
applying a mixed-methods design®® that involves machine reading
and semantic analysis of an extensive literature on obesogenic envi-
ronments using a terms-extraction algorithm, visual network analysis
of co-occurring terms, and qualitative analysis of the resultant
network map.

The network map, we propose, is a navigational tool for
researchers who want to understand their own research and research
plans in light of a clear picture of the different positions in the field.
We also believe the map will be of use to policy actors who wish to
overview and coordinate efforts between a variety of differently posi-
tioned stakeholders. Finally, the map may be a starting point for
broader reflections on the configuration, differentiation, and coher-

ence of the field of obesity research.

2 | METHODOLOGY: A
COMPUTATION-BASED MIXED-METHODS
DESIGN

The mixed-methods design used to produce a map of discursive
regions of obesogenic environment involved three specific goals. First,
the method was designed to investigate the practices of the most
influential authors in this scientific field. We therefore build on a
dataset of recent and highly cited articles in the most widely recog-
nized interdisciplinary publication databases. A second goal was to
articulate the less visible qualitative differences among the influential
authors in the field. We therefore used a quantitative word extraction
algorithm that prioritizes differences rather than commonalities. Third,
we aimed to explicate different notions of environment within this
body of literature. We therefore investigated each of the discursive
regions qualitatively to identify their underlying assumptions, and to
determine the relationships between the clusters.

Our division of labour was as follows: Elgaard Jensen and Kleberg
Hansen were responsible for the data preparation work (assessment of
article relevance). Munk and Madsen were responsible for the quantita-
tive data analysis and production of the network map. Elgaard Jensen,
Kleberg Hansen, Ulijaszek, Hillersdal, and Jespersen were responsible for

the qualitative analysis. All authors read and contributed to the final text.

2.1 | Building the dataset

The literature corpus comprised 500 highly cited papers on
obesogenic environments between 2001 and 2015. The starting point
of the interval, 2001, was chosen because the publication that coined
the term obesogenic environments? began to play a role in the litera-
ture around this time. The end point of the interval, 2015, was chosen
because publications in later years would not yet have gathered a suf-
ficient number of citations. We settled for 500 papers because they
represent, in our estimation (see below), roughly a third of the total
volume of papers on obesogenic environments from that time period.
We deemed it a reasonable assumption that the most cited third of
this total volume would be able to provide us with an overview of
the main themes in the field and how they have changed. The articles
were sourced from Web of Science (WoS) and Scopus, which are by
far the two largest and most widely recognized cross-disciplinary
research publication databases in the English-speaking world. The
two databases were chosen because we expected them to offer the
best reflection of the practices of the dominant and most institution-
ally recognized actors in the field of obesity research.

We fully recognize that Scopus and WoS have a significant bias
toward English-language literature and toward the fields of biomedical
science, natural science, and engineering.19 Despite these biases, the
databases do in fact contain a large number of journals from social sci-
ence and humanities, which also appear in our sample of highly cited
articles. But again, we wish to emphasize that the “bias” of the data-
bases should not merely be viewed as a source of error; the particular
selection of articles in these prestigious databases is a resource that
helps us discover the prevailing discourses among powerful actors in
the field.2°
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In a similar way, our choice of selecting highly cited articles, rather
than randomly sampled articles or a fixed number of articles from each
year, reflects our intention of identifying a broad spectrum of the most
influential and broadly recognized notions of obesogenic environment.
We fully recognize that this sampling strategy works to the disadvan-
tage of relatively small disciplines that have little influence on the field
in general.

On a more pragmatic level, our data sampling had to take account
of the differences in coverage between Scopus and WoS. Studies have
shown that while both WoS and Scopus are stable enough in volume
across journals and over time for cross-disciplinary and longitudinal
comparisons,?! their coverage has also been found to diverge, with
Scopus generally covering more journals and disciplines in a less sys-
tematic way than Wo0S.222% We therefore built the text corpus from
a search of both databases in order to be as exhaustive as possible.

The search was carried out in February 2016. From WoS, we pro-
duced a ranked list of 1044 papers by querying the “topic” as obesity
and the “title” as environment and restricting the search to articles. From
Scopus, we produced a ranked list of 891 papers published between
2001 and 2015 by querying “article title, abstract or keywords” as obes*,
“article title” as environment, and “document type” as article. Since
Scopus and WoS do not offer the same search interface, it was neces-
sary to use different search strings to approximate the search results on
the two platforms. As Scopus has a tendency to estimate a higher num-
ber of citations than WoS for the same article, we could not simply
merge the two lists to retrieve the 500 most cited papers without
skewing the selection in favour of Scopus results. Since we wanted
full-text copies of the articles, we also had to work within the bound-
aries of the access granted by our library (Aalborg University Library).
We therefore decided to retrieve the most cited fully accessible papers
from each of the two lists, checking for and eliminating duplicates as we
went along, until reaching a total of 500 papers.

Figure 1 shows the distribution of papers by year of publication.
As expected, recently published papers were not yet widely cited
and were therefore less prevalent in the set. The scarcity of papers
between 2001 and 2005, however, can be both due to a lack of pub-
lished material on the topic of obesogenic environments and a result
of papers not being cited very much in that period. To ensure that
all papers were on topic, we assessed them manually, reducing the
corpus from 500 to 414 papers. This reduction of the set did not sig-
nificantly alter the distribution of papers over time (Figure 1). In the

100 = Raw set

= Cleaned set

2002 2004 2006 2008 2010 2012 2014

FIGURE 1 Distribution of papers before and after manual cleaning

final sample, the number of citations to each paper ranged between
17 and 800. A full list of the 414 articles included in our sample can

be found in the Supporting Information for this article.

2.2 | Semantic analysis of the corpus

We first used the open-source software CorTexT22 to obtain a ranked
list of multi-terms from the corpus through successive stages of
semantic analysis. The first of these stages is known as part-of-speech
(PoS) tagging. PoS tagging analyses the sentence structure to attribute
a word class to each of the terms found in a sentence (noun, verb,
adjective, adverb, etc). Having performed PoS on the corpus, we were
able to build a list of all noun phrases (combinations of nouns and
adjectives) found in the corpus (this process is known as chunking).
After automatically correcting orthographical errors and lemmatizing
each term to its stem, we merged noun phrases that are identical on

» o«

the stem level. For instance, the phrases “diet quality,” “quality diet,”
and “quality of the diet” were merged as “diet quality.” If a shorter
multi-term was nested in a longer multi-term, the longer multi-term
was prioritized. For instance, if choosing between “diet quality” and
“high diet quality” as a phrase, the latter would be prioritized. We
set the maximum multi-term length at 4. This was a qualitative deci-
sion taken after reviewing the results of setting the length at 2 and
3, which turned out to force artificial cuts in many of the multi-terms,
for example, “quality of the diet.” We then proceeded with a ranking
procedure aimed at prioritizing the terms that carry the most specific
information about the research question. By specificity, we mean
terms that appear with a high frequency in a small part of the sam-
ple—as opposed to generic terms that are used evenly in all parts of
the sample. As we explain the following, the ranking according to
specificity was based on the calculation of a so-called specificity score.
The procedure was as follows: we first counted the frequency of each
multi-term in the corpus and set a minimum frequency to reduce the
list. Because we were interested in the discourse that is particular to
a specific subset of papers on obesogenic environments rather than
the discourse that is generic to all papers on obesogenic environ-
ments, we set the minimum frequency to three documents, indicating
that a multi-term must be present in at least three different papers in
order to be considered. We then calculated the specificity score of the
remaining multi-terms.2® Specificity presumes that terms generic to all
papers will exhibit an unbiased distribution across the corpus and are
therefore irrelevant while, conversely, the terms that are interesting
to analyse are the ones that have a tendency to always occur in spe-
cific parts of the corpus. For instance, if “diet quality” occurs fre-
quently in 50 papers but is never found in the rest of the corpus, it
will receive a high specificity score, whereas if it occurs with equal fre-
quency in all the papers, it receives the lowest specificity score. In this
way, we calculated how much the distribution of each multi-term
across the corpus deviated from its unbiased distribution (chi-squared)
and ranked the multi-terms according to how much they deviated—
that is, according to their specificity.

Finally, we produced a list of the top 500 most specific multi-
terms. The size of the terms list (500 items) was chosen on the basis

of several iterations in CorTexT with smaller and larger lists. The
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number 500 was a pragmatic choice between shorter lists that
appeared to leave out several relevant multi-terms (eg, “ecological
models” and “food outlet density”) and longer lists that appeared to
include large amounts of superfluous terms (eg, “high levels” and
“age and gender”). CorTexT allows the terms list, including the ways
in which terms are stemmed and merged, to be edited. One significant
artefact of our dataset was the names of authors and journals that fig-
ured prominently in the extracted list of high-specificity multi-terms.
Given that this information is already contained as metadata associ-
ated with each paper and tells us little about the ways in which the
topic of obesogenic environments is framed, we decided to filter out
author and journal names from the terms list. We also manually
cleaned out a small number of overly generic terms that were not cap-

» o«

tured by CorTexT's specificity filter (eg, “corresponding author,” “email

address,” and “research agenda”).

2.3 | Visual network analysis

To identify discursive patterns in the corpus (ie, specific styles in the
way obesogenic environments are talked about), we produced a net-
work of co-occurring multi-terms. Co-occurrence was defined as co-
occurrence in the same article; if two different multi-terms were used
in the same article, they would be connected by an edge (or a line, in
everyday usage) in the network. The more frequently two terms co-
occur, the heavier the edge becomes. A heavier edge is visually repre-
sented as a thicker line in the network. We filtered out the weakest
edges to improve the clarity of the visualization. CorTexT facilitates
this by a distributional measure that normalizes the weight of an edge
on the global connections of its two nodes. Edges between nodes with
a high likelihood of being connected (because they are already globally
well connected) must thus be more heavy to be taken into account
than are edges between nodes with a low likelihood of being
connected.

The visual layout of the network (Figure 2) was obtained by
spatializing the nodes with a spring-based (or force vector) algo-
rithm.?* This introduces a repulsive force between all nodes and
allows the edges to act as springs holding connected nodes together.
Heavier edges act as stronger springs, causing frequently co-occurring
terms to be held more closely together than less heavy edges. Visual
proximity between nodes can therefore be interpreted as their ten-
dency to be used in the same contexts (in our case papers). Con-
versely, distance between nodes can be interpreted as the extent to
which they are rarely (or never) used in the same context. Clusters
of closely connected terms can be interpreted as a subset of papers
with a tendency to frame discussion of the notion of obesogenic envi-
ronments in the same way. These clusters are what we refer to as dis-
cursive patterns, because the presence of a cluster shows a recurrent
practice of using particular terms together that are distinctive to a cer-
tain subset of papers in the dataset.

In order to aid the visual identification of clusters, community
detection (ie, the search for interconnected clusters of co-occurring
themes) was performed using the Louvain method.?> This method
explores different ways of partitioning the network until it finds the
solution with the highest modularity score. A higher modularity score

is obtained by minimizing the number of edges that cross between

partitions. The nodes are coloured on the basis of this partition, and
nodes of the same colour can thus be interpreted as belonging to
the same community of frequently co-occurring terms.

The Supporting Information contains a zoomable overview map as

well as magnified pictures of each of the clusters in the map.

2.4 | Qualitative analysis of the map

Each cluster in Figure 2 represents what we have termed a discursive
region: a particular way of framing obesity as indicated by a tendency
to use particular sets of terms. The aim of the qualitative analysis was
to explicate these “ways” or more precisely the underlying notions of
obesogenic environment—the figures of thought that appear to guide
the researcher's choice of how to frame and speak about their
research objects.

To structure our qualitative analysis, we posited that any particu-
lar notion of obesogenic environment could be characterized by
describing three key elements: (a) the kinds of elements and processes
that constitutes the environment, (b) the kind of “obesity object” that
is believed to be contained and influenced by that environment, and
(c) the presumed mechanisms of interaction between object and envi-
ronment. This simple conceptualization was used both to guide our
qualitative analysis and to summarize its results.

The qualitative analysis was conducted as a three-step-process.
First, we assessed the terms in each cluster as they appeared on the
map in order to generate preliminary descriptions of the environment,
object, and mechanism of interaction specific to each cluster. Those
preliminary descriptions were then checked against the underlying
article corpus typical for each cluster. If confirmed, illustrative articles
were searched for, to serve as examples in the description of clusters.
Second, we compared the identified environment, object, and mecha-
nism of each cluster with those of other clusters, clarifying how they
differed from and/or were related to each other. In this comparison,
the edges connecting the different clusters on the map were used as
indications of the differing degrees of shared notions between the
clusters. In some cases, the second step called for an iteration of step
one. Third, the qualitative analysis was condensed into short descrip-
tions focused on the notion of environment, the “obesity object,”
and the mechanism of interaction for each cluster.

In general, the qualitative analysis pursued an iterative approach
in which the starting point was always the map and its clusters, terms,
colours, and edges. Whenever the map needed further interpretation,
or whenever preliminary assumptions needed to be substantiated, the
underlying corpus of articles was consulted.

3 | RESULTS

Five notions of obesogenic environment were identified: institutional,
built, food, family, and bodily (Figure 2 and Table 1).

3.1 | Institutional environment

The environment in this cluster consists of institutions—predominantly

schools and other organizations providing childcare. The obesity



ELGAARD JENSEN ET AL

WIS obesityreviews B

built environment

food industry
environmental Imawas food emgronment
les
mm. Sensiy  teaticod s mmpu»&] ;
estauranl  greateraccess
ral greas food rm.lor: wnhod environment
neighbourhood fead smirgAment - supermarkets and gmcﬂeﬁﬁ&gwmm food system healtrgfoods
'mﬂwllmpnma retail outiets type of fapd stores
fs ronment ull location of food stores
B ) food enronment mieasurespublc Heallh Nyt Yood products
neight envi availabiity food ggcess food categories
Multi-Ethnic Stu naien na ldbcl mmye::d S '°%"’ food  fruits enusgelaues
i-Ethnic Atherosclerosis G Halabilty o s
o e accessibility mua:um;m T %% Emmmnc tesearch Servi
athooncaroes Tk i com o its and
food nts umuh-dma:‘ fod nvicement s “ﬁn-h - schocloprooment
tast urants s ea choices physical education " middle schools
m-am«Md greater availability Diseasa Danl.'nd Preventgn . Deparimentof Education
e e servings of frit ton DC school physical activity
aqua ralle Canters for ﬁahmcg\ - T “'w scroglovel
Fae e prevenlion programs Moo Rl Foundation i
o lolnson
School of Rublic Health Mmm National Center rl.llzlﬁwlumlalds
Chronic Di P s ey % %’”‘nmhw
I A food €osts Dauman.wwnu
mutievepanalysis - Health and Hinan Services slementary sehool children s vendi nes
neighborhood sa rﬂu%‘m m Studen
th
i Dietary Guidelines
neighborhood depriv: ::?:h R policy anges o agilability foods.
ic heailth reseat secon s
home mmﬁw MI dietary @§ihaviors mm frult sehoablunch
neighborhoad walkabity 7]
Dl omironmigin and obosty foofflyms
o "‘2’;3 oo elrited States North Caralina at Chape! Hil ok iy, L
buit em‘nmr'amngnm nslgrmmuommmmucs Nationeal C“'V for Health Stalistics. fi
Association of thesbuilt environment  cansus bleck grou
momsaymlamﬂshuwﬂhmmumy dwgn buil emieonmen a E...,.E G '8 'G'WW"%W“ i il
fruit and vefffjable intake
m@sm Relationship between urban -m madian househod environment measures
o i " ool agwork _ nelghbornood it sm:num e —
|mdmu|ehumnmnnmt o jpndarea |gm e magl mption  increased oensumplion
o et o e S st iy Tot) 90 i Ecaansion Sy -
. A iataaction cans densi s gf foods ehop
s Banavior air qually uoan isign mg:ieelm and obes physical agiviy levels frut and vegerp consu
walkal oy Active Living Research
built environment vuziaﬁg' ring fteratures environmentalicharacteristics 'incroase physical actiity Mo g
ir ““' Research Boa ‘adolescent physical aclivity food
health banefits hysu sdlrlg s s e oo
built erméonmenlbr nhwcal m ranmsnlﬂ correlates. of activity perceived enviconmant food praeparation
‘San Francisco vigorous.
public transporiation  active w-al-ani; index _crime safc res %.n avior und Health Education
easures

env-'o el variables

Univoray sfWat hmmu";mamm mmmms
niversity of Washington ience ph

walking@istance iic in physical Sclencein
logistic regression model e publc opan' o ecomaia mails

p“ nd E: rdsu physical activity recommendations
Physia e relationship between physical activity
-ww ourﬂg‘ims Reliability and validity

physical

dietar
@ foodsavailability

home food gvironment

data food fraquency questionnaire
th ‘school ghildren diet @ality z
recrea "'L'm’. mimwmu moderata-10-vigorous. pmlm\ activity !'0; Dht‘iva;n e ')'.m fackrs o Survey eatingsh
riges i physical activy Bk ealing pattems

World Hnﬂtm

tions of the environment
rocreation Coners

physical activity behaviors
g breves sharacieristics
ronbieport

Obesity Research " scree o S Atiratan i
Prevalence.and trands ’"" o '“‘a.:‘:), et

Institutional @eview Board

main effects

interaction term

trition mt-eaunmnm,« prima
jpreschog

rysschools
children School-aged children
e ekemd day P2l gducation ealing behaviour
oplions. " aider Gdgen "o = AEk00, an Bursau of Statistics
ildren youngenchildren influencechildren
olascants @m Nationah Healtn Medical Ressarch Council
owcone regression analyses

i Parental influences
oys @ gits NGl baavious
Ethics. ittee

nutrienpintake
peasion analysla i <O
"Young ghidren >
energydensity
age and gender portio@sizes

child weight status
uﬁng.am

fat imtake

height aid weight

rogressigfy modeis

Togistic rlgrﬂuinn

besity fil@valence
® .' ollrenoried Ralgir and wane

id abesity
.

distary anergy dansity

o
overweight
Pediatrio Obesity

a«iun.besiny

total energy

group differences.

boffjjrat

weightghange

ge and sex
P values. BMI @ange
longitudfiel study

smoking status
interactian
obesity nek factors
sociabolass
significantdnteraction
Obesity relationships
alcohol consumption

ral population childhood ai
!d\.ll henllh increased risk of obesity
fion between

imalld

orbstudy o
adul

adullhmd

irogmierance
genaﬁc \lﬂuennea
Relat Metab Dlw?

obesity  twin airs
tion

excess weight gain

caling orders il

mahnsk obesity treatment

ce
ies 8
time period

increased risk gy,
Iifestylesfactors epidemiological
i tudies

genome-wide association st
coronary h-ﬂ disease alshemunal\ms

ndidaie genes gestations!
peroxisome prolferalor-activated nupmr metaboli
i
energy expendiurg

fatty@cids

obesity ag Giab pofyessen

bt woight obese
ovelopmal of obesity
o Prnthay. ot ot

Diabstes c--a’

sl
obsu

lels.
g o Pk ‘ =
ipid metabolism diet-induoed ub.sn;.gl‘ i

individuols “Individual differences
National Institutes of Health

in

W highdevels
ooesn.uem

ywan reguiaion N

energyfalan loss.
-fat foods.

changes in body weight
significant increase

ance

FIGURE 2 Network map of the discursive patterns in 414 articles related to environment and obesity research

object is institutional food services as these appear in regulated food
environments, and the mechanism of interaction is policies and their
implementation. The centre of concern and regulation is school lunches
and to some extent other meals. Many of these studies originate in
countries with state-funded or state-subsidized school meals (eg,

Turner and Chaloupka®). Studies can examine both existent supply
of and interventions into institutional food services.

Articles typical to this cluster contain a number of terms that

specify the environment or the obesity object. The object is specified

with terms such as “school meals,” “vending machines,” “sugar
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TABLE 1 Five obesogenic environments, including their obesity objects and key mechanisms of interaction

Type of Environment Obesity Object

Institutional environment Institutional food services

Built environment Population obesity
Food environment Population obesity
Family environment Population obesity in children and adolescents.

Bodily environment Fat deposition in human or rodent organisms

sweetened beverages,” whereas the environment appears in the form
of institutions and regulatory bodies such as “Department of Agricul-
ture,” “Department of Health,” or “school districts,” which are stake-
holders in the making of institutional food policies. Specific policies
(the mechanism of interaction) are also mentioned—for instance, “die-
tary guidelines.”

The foods named are often calorie-dense highly processed prod-

o«

ucts such as “french fries,” “snack bars,” and “ice cream,” making them
easy to single out as risk foods and targets for intervention. A smaller,
less pronounced theme is that of “physical education,” which also
appears in this cluster. In all, the cluster points to policy efforts
towards making schools and institutions into sites for obesity

prevention.

3.2 | Built environment

The built environment cluster is concerned with the physical sur-
roundings of humans—especially as designed and built and how this
influences energy expenditure, which in turn influences population
health (eg, Feng et al®’). It differs from the institutional environment,
which largely describes the regulatory context in which schools pro-
vide food for children. The key obesity object of the built environment
cluster is population obesity, which is predominantly defined and mea-
sured by body mass index (BMI) and sometimes by other anthropo-
metric measures such as skinfold thickness (eg, Lovasi et al?®). The
key mechanism of interaction is energy expenditure through physical
activity.

The primary focus of this cluster is to define, measure, and test a
number of different aspects of the built environment that might influ-
ence the level of physical activity of people in it. Studies included in
this analysis either examine the existing outlay of environments or
report from interventions into it. A common background assumption
is that the current infrastructure planning has favoured passive modes
of transport, such as cars, trains, and escalators (eg, Franklin®®). This
tendency to support sedentary behaviours may be counteracted if
infrastructural features of neighbourhoods promote the integration
of physical activity into everyday life activities—such as walking to
the grocery store instead of driving. The articles featured in this clus-
ter place emphasize on relationships between place and obesity as
well as on place and health behaviours that might lead to obesity.
An often-used research design is to compare “neighbourhood
walkability” of cities as measured by built environment features such

» o«

as “street connectivity,” “recreation facilities,” the availability of “green

Colour of Cluster

Mechanism of Interaction on Figure 2
Policies and their implementation Red

Energy expenditure Light green
Energy intake Light blue
Energy expenditure and intake Purple

Physiological processes, gene-environment interaction Dark green

spaces,” and the “air quality” or the “physical activity” of its residents
(eg, Feng et al?’, Sigmundova et al®, Saelens et al®Y). Other features
of the urban environment, such as “traffic safety” and “crime safety,”
are also used as bases for comparative studies and as potential medi-

ators of physical activity behaviour.

3.3 | Food environment

Articles typical to this cluster focus on themes related to the food envi-
ronment, which differs from the institutional environment in that it is
concerned with the general availability of food in noninstitutional con-
texts. It is assumed to interact with population obesity—the obesity
object—through the interaction mechanism of energy uptake. Food
environment is often measured in terms of the immediate availability
of food in the near neighbourhood, as signified by terms such as
“neighbourhood food environment” or “local food environment.” Obe-
sity is typically measured by BMI (eg, Stark et al®?). These articles
examine a broad range of phenomena, which are presumed to influ-
ence energy uptake. Calorie uptake is often not measured directly
but rather indirectly assessed through studies of the availability, con-
tent, and quality of the food in the immediate neighbourhood environ-
ments, or by measuring the spatial accessibility to “fast food

» o«

restaurants,” “full service restaurants,” types of “grocery stores,” “con-
venience stores,” and others (eg, Wang et al®3). Other studies examine
the availability of particular food items such as “fresh fruit and vegeta-
bles” (eg, Farley et al**). Neighbourhoods with notably poor availability
of healthy foods or food outlets are sometimes described as “food
deserts” with detrimental health outcomes (eg, Bridle-Fitzpatrick®).
The food environment cluster includes a more predominant focus on
socioeconomic status than the other clusters, which is indicated by

»u

terms such as “health disparity,
|36)

neighbourhood poverty,” and “social
cohesion” (eg, Zachary et al*°). In general, the interaction mechanism
of energy uptake plays a key role in most of the articles typical of this

cluster.

3.4 | Family environment

This cluster is concerned with the environmental features defined by
parental regulation and the family home. In this case, the obesity
object is population obesity in children and adolescents, which is typi-
cally measured by BMI. The key mechanism of interaction is energy
expenditure and intake, which is influenced by family practices such

as eating habits, diet, physical activity, and sedentary behaviour. These
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practices are indicated by terms such as “screen time,” “home food

» o«

environment,” “parental influences,” “food choice,” and “fruit and veg-
etable intake.” “Maternal education” maps alongside “parental educa-
tion,” there being no independent mapping for fathers. The cluster
focuses on both supply and demand sides of energy balance, setting
it apart from the clusters that only focus on supply (food environment)
or demand (built environment). It shares a similar focus on children and
youth as the institutional environment.

Within this cluster, there is an additional research interest in the
long-term effects of early life on health outcomes in adulthood and
old age. This life course perspective often informs obesity prevention
policies that target family environments (Salsberry and Reagan®”).

In sum, the articles typical of this cluster explore a broad range of
family environment features that are assumed to influence energy
uptake and expenditure, and consequently the production of obesity
among the younger generation. As this particular subset of the popu-
lation also comprises the future adult population, this cluster is con-
cerned with interventions directed at existing obesity levels in

children and adolescents as well as with long-term obesity prevention.

3.5 | Bodily environment

In this cluster, the environment is an internal physiological one, unlike
all the other clusters. The obesity object is deposition of fat in the
human or rodent organism, a process that can potentially lead to obe-
sity. Fat deposition is influenced by several types of interactional
mechanisms, including inner physiological processes and gene expres-
sion, which in turn may be influenced by a further set of environmental
factors. The bodily environment is considered in both its normal and
pathological functioning (eg, Schmidt et al.%8).

A theme present in this cluster is the study of how the expression
of particular genes increases the likelihood of obesity (eg, Koch and
Britton®?). The appearance of the terms “obese women” and “maternal
obesity” in this cluster without any male, paternal, or parental counter-
parts points to a specific interest in the inner bodily environments of
women and possible intrauterine effects on health (for an article from
the sample discussing effects of heredity, intrauterine conditions, and
post-natal environments, see Salsberry and Reagan®’). Although it
might seem as if this cluster shares an interest in long-term effects
of nutrition on obesity with the food environment cluster, this similar-
ity masks a vast difference in approach. While studies of food environ-
ment focus on large-scale food availability and population BMI, the
studies in this cluster invariably address detailed processes in the inner
bodily environment. Thus, the kinds of environment-gene interaction
studied here point towards a configuration of environment less
focused on how the environment impacts calorie input and output
and more on how environmental factors might influence the expres-
sion of genes or the regulation of inner bodily mechanisms. In this
sense, articles typical of this cluster draw on a notion of environment,
which is significantly different from the other clusters.

When nutrition is of concern in this cluster, the focus is often on
the risk of chronic disease. This focus on risky diets is indicated by
terms such as “fatty acids” and “high-fat diets.” Similarly, attention is

paid to inner bodily mechanisms like “lipid metabolism” and “glucose

intolerance.” Chronic conditions often or normally associated with
obesity appear prominently in the bodily environment cluster as indi-

cated by terms such as “cardiovascular disease,” “coronary heart dis-

ease,” “diabetes,” and “metabolic syndrome.”

4 | DISCUSSION

The mixed-methods design in this study is able to identify clear discur-
sive regions/notions of environment within the field of obesity
research. The research field, as determined by the present analysis,
currently works with five different notions of environment, namely
institutional, built, food, family, and bodily environments. Each of
these entails a different obesity object and a different set of mecha-
nisms of interaction between object and environment. This observa-
tion raises a broader set of questions about the configuration of the
field of obesity research. In what follows, we consider three possible
interpretations of the network pattern identified here. These are as a
pattern of simultaneous integration and disintegration, a partially
coherent hierarchy, and/or a pattern of selective simplification and

complexification.

4.1 | Interpretation 1: A pattern of simultaneous
integration and disintegration

The first of these possible interpretations fastens attention on some of
the physical properties of the map (Figure 2). While the five clusters
are the most significant features of the map, and the clusters repre-
sent a large number of terms that relate closely to each other, some
terms are related to more than one cluster. Where several terms are
shared between two clusters, the individual clusters appear less tightly
knit and the two clusters are drawn more closely together. If, on the
other hand, a cluster is composed almost exclusively of its own terms,
that cluster will appear more tightly knit and at a distance from the
other clusters.

The question of strict separation vs rapprochement between clus-
ters of research can be related to overall visions or normative ideas
about how the field should do its work. The rise of ecological models
of obesity? as well as broad-scale systemically oriented policy efforts
such as the UK Foresight Report* are both indicative of ambitions to
make the field as coherent and coordinated as possible. In this view,
more shared terms between the clusters read as a (positive) sign of
greater integration, while tightly knit clusters might well be seen as
reflecting more isolation. The map produced by our study shows evi-
dence of both integration and isolation. For example, at the bottom of
Figure 2, the bodily environment cluster is relatively tightly knit and
disconnected from the others. In contrast, at the top of the map, the
four other clusters (institutional, food, built, and family environments)

are more interconnected and less tightly knit.

4.2 | Interpretation 2: A partially coherent hierarchy

Although all of the clusters define different objects, we could also
attempt to look for more systematic connections between the obesity

objects. One might note, for instance, that the sizes of these objects
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may be fitted into a micro-to-macro series of levels ranging from mat-
ters that are physically small, such as adipose cells within an organism,
to matters of a much larger magnitude, such as a nationwide system
for the provision of school lunches. Pursuing this idea of levels, we
might try to arrange these obesogenic environments by size. We
might argue, for instance, that level 1 consists of minute processes
within the individual organism (bodily environment), that level 2 is
the family environment, and that level 3 consists of the food environ-
ments and the built environments that encompass entire
neighbourhoods. Finally, we could argue that institutional environ-
ments, which often operate on a nationwide level, constitute a level
4, containing all of the previously mentioned objects.

While the idea of levels might work to some extent, the levels as
represented by the clusters identified in this analysis are not discrete.
For instance, a food environment is not perfectly contained within a
policy environment, as many things other than policy influence the
food environment (eg, climate change and cooking fashions). Similarly,
the bodily environment is not perfectly contained within the family
environment, as the bodies of children and adolescents are subject
to many other influences beyond their families' patterns of energy
intake and expenditure. In short, the five clusters do not add up to a
single well-defined and well-described system. The clusters do not
comply with the presumption of the ANGELO grid that obesogenic
environments can be dissected into four types and two levels, leaving
no residuals. Instead, the five clusters overlap, interpenetrate, and
leave gaps. To depict the field of obesity research as a kind of levelled
hierarchy would therefore require multiple caveats. At best, the field
might be depicted as a somewhat fragmented and partially coherent
hierarchy. Given this lack of unity, the field of obesity research resem-
bles a broader pattern of “disunity,” which has been described in sev-
eral other fields.***! One particularly well-described example is post-
Cold War physics where subfields have been shown to engage in a
complex pattern of interdisciplinary, mobile, and market-driven collab-
orations with a broad range of other sciences.*? In this way, modern
physics has moved beyond its earlier quest for positioning particle
physics as the inevitable building block of all things and all sciences.*?
In a similar way, the field of obesity research seems to have a
“disunited” character with its many simultaneous engagements rather

than a single starting point from which everything else can be derived.

4.3 | Interpretation 3: A pattern of selective
simplification and complexification

Rather than forcing the idea of a hierarchy based on the physical size
of the obesity objects, a third possibility would be to view the five
clusters on our map as a pattern of simultaneous simplification and
complexification. Any research project begins with a choice of focus,
and by implication, a choice of building on a number of pragmatically
simplified assumptions.*® In the present context, a study focusing on
the obesogenic effect of institutional environments on thousands of
school children might, for instance, build on the operational assump-
tions that obesity can be measured by BMI and that the food environ-
ment can be measured in terms of the prevalence of potentially

obesity-encouraging objects such as vending machines. Other studies

might draw on entirely different operational assumptions—for
instance, a study of the obesogenic effects of an adverse prenatal
environment might assume that these basic biological mechanisms
can be identified by experimentally manipulating the food consump-
tion of pregnant rats and their offspring and by measuring their blood
pressure and a range of metabolic parameters.** The chosen opera-
tional assumptions that end up being taken for granted (and thus sim-
plified) are not self-evident by any inherent quality but rather appear
so because certain methods, metrics, or concepts have been preferred
or agreed upon among a group of researchers, creating a path depen-
dency effect. This applies to all research, including this study.

On this interpretation, what Figure 2 shows is not a series of obe-
sity objects that more or less fit together; rather, it shows how the
deployment of particular simplifications, assumptions, or standards
has facilitated the development of complex understandings of particu-
lar obesity-related phenomena. In other words, what appears on the
map is a consequence of the tools available for simplification. For
example, researchers can learn more about the institutional environ-
ment because they can count the number of physical education les-
sons and soft drink vending machines in schools. They could
alternatively learn more about the bodily environment because they
can set up experiments with rodent models. They could also learn
more about the food environment because they can relate BMI statis-
tically with the average distance to the nearest fast food restaurants,
and so on. Every step along the way, and regardless of the type of
obesity object in question, a more complex understanding of obesity
is made possible by the availability and deployment of particular kinds
of simplification. The development and dynamism of the field are
therefore not only a question of the findings made by obesity
researchers but also a question of how they continually invent new
standards, devices, and measurements that allow them to define
new study objects. The five notions of environment in Figure 2 can
therefore be seen as an outcome of currently available productive

simplifications.

5 | CONCLUSION

Like other contemporary scientific fields, obesity research is character-
ized both by visions of unity and by practices of disunity. The mixed-
methods design employed here give a systematic empirical analysis of
the status and configuration of the field, as based on highly cited sci-
entific literature on obesogenic environments. We have identified five
distinct notions of environment (institutional, built, food, family, and
bodily environments) in a broadly sampled dataset of 414 highly cited
articles. We have also shown that these multiple notions of environ-
ments invite deeper inquiry into the status and the configuration of
the interdisciplinary field of obesity research. The field can be
interpreted variously as being simultaneously integrating and
disintegrating, a partially coherent hierarchy, and/or a pattern of sim-
plification and complexification. This study involved an analysis of
15 years of scientific publication in this field cross-sectionally; future
analyses incorporating larger datasets and a longitudinal comparison
should give further information on the merit of each of these three

interpretations. The database for analysis might also be expanded with
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government reports and other types of policy documents to explore
the degree to which the same or different notions of environment
inform policy and administrative discourses. Finally, we propose that
a time lapse version of this map be generated, which would allow us
to see how the field is changing, and aid the understanding of both
how the field is configured and how its practice might be strategically

altered to focus research where it might be most needed.
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