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Abstract— The environment plays a crucial role in the
development of obesity. Obesity rates continue tosealate,
bringing into question the efficacy of prevention,intervention,
and treatment efforts. This paper identifies the pevious
research examining obesogenic environmental factond sets
out to determine whether physical, social, cultural and
economic environmental factors are associated withbesogenic
dietary behaviors. The study searched five databaseor full-
text English articles, of which 103 were included ni the
literature review. The selection was based on keywads
searching, peer-reviewed publications, stated resedn
methodology, strategic analysis, and substantial anements in
knowledge. One of the results showed an increasingace of
urbanization, media influence, and advertising emphsis on
unhealthy food are associated with obesogenic digya
behavior. The discussion focuses on the most sustble
factors for obesity and the implications for future research in
communities with a dense population. The objectiveof
addressing the obesity epidemic is to employ strajges to
curtail sugar use, restrict marketing efforts of urhealthy food,
and increase the availability of healthy food.
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distinct levels: individual (psychological, biol@gil, and
behavioral factors), interpersonal (family, frien@sd peer
networks), community (accessibility, school poliaypd local
facilities), and societal (mass media, advertisgagial and
cultural norms, production and distribution systerasd
pricing policies) [9] [30] [39].

Prior reviews of the obesogenic environment litaet
indicated that modern sedentary activities promtte
overconsumption of food, thus causing weight gdif] [
[22]. However, empirical study remains lacking @mhs of
an appropriately designed research investigatingcations
of environmental factors with individuals’ attitislegenetics,
and societal development. Insight probably candieegl by
improving theory and methods of research [8] [ZBhis
study focuses on the measurement and evaluatiotieof
obesogenic environment. Obesogenic food envirorsnamet
considered to facilitate high energy intake by éasing
access to stores that promote unhealthy food choilce

Section 2, three research questions are discussdd a

systematic review method is adopted to identifyphevious
research in the literature in relation to obesity @ahe food
environment.

Il.  QUESTIONS ANDMETHODS

RQ.1 What is the previous research focus on the

environment affects population health [1] [2]. Ciolesable
studies have evidenced that population obesityaya®duct
of the environment 30 years ago, and environmehtahges
are associated with epidemic obesity rates ingal groups
[3] [4]. The influence of environmental stimuli abesity

prevalence must be affected to some extent by peopl

dietary and physical activity behavior, which ulsitaly leads
to an imbalance in energy intake and thus to op§sif6].
The obesogenic environment
environment that influences or promotes obesity
individuals or populations, which constitutes
surroundings, opportunities, or life conditions ttiead to
obesity [7]. The problem of the dramatic increaselesity
is complex, and may involve factors related
socioeconomic status, personal preferences, fahalits,

RQ2. What risk factors, such as the physical, $ocia
cultural, and economic environment, are associatét
obesogenic dietary behaviors?

RQ3. How to use obesity prevention and intervent@mn
decrease obesity?

Systematic review is a method often used to ingestia
broad set of literature related to environmentkdih to
obesity study [20] [21] [24]. The coding categoryasw

is defined as arpdopted from previous studies and included theigatidn
invear, author(s), affiliated organization, counstydy design,
all main environmental determinants, scale of the gruigcal

study, postulated relationship of specific risktéas (i.e.,
physical, social, cultural, and economic environtnen

toindividual, interpersonal, population, and globavdl), and

analysis between the environment and weight stfggRp

framework from the consumer socialization perspecti the followings section.

suggests that factors influencing food choice dpeaa four
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Inclusion criteria background. These studies suggest that physiologica

A comprehensive scholarly and multi-disciplinaryll fu reactions may not merely increase in response ésitybbut
text databases including Academic Search Compktg [ may also have a direct causal role in obesity dalbdical
Health Reference Center [52], Medline [6] [24], Bger  resistance. Another four research methods sucloatert
Link[53], and Proquest Medical Library [22] [32] v& analysis, interview, observation, and focus grogseaused
searched for studies published from 2004 onwarfdliftext  with a relatively low percentage in obesogenic \mvinent
English articles. This study included only peerieexed study. We also discovered that a large proportioarticles
articles that present advances in assessment nsethodmitted crucial information on their methodology £n13,
analytical result, up-to-date research studiesutrstaintial  13%), population description (n = 14, 14%), and [gansize
increments in  knowledge examining  obesogenign = 31, 30%).
environmental factors and evidence. A systematidystvas
recommended to assess at Ieast one environmemar.fa TABLE 1 RESEARCHMETHOD USED FOR THELO3STUDIES RELATED TO
The search terms such as “diet StUdy” and either OBESOGENIC ENVIRONMENT DETERMINANTS OF DIET

“obesogenic,” “intervention,” “prevention,” “obegit “food

marketing,” “food advertising,” or “mass communioat Method Frequency | Percentage
campaign” were included. The researchers screerfe2b 3 experiment 36 35%
de-duplicated records, of which 103 met the incdsind -

exclusion criteria. Inter-rater percentage agree¢rbetween Questionnaire 19 18%
reviewers and Cohen'’s kappa coefficients were tztied: systematic review 10 10%
Academic Search Complete, 90% and 0.213; Health _ .

Reference Center, 92% and 0.392; Medline, 95% a42{10 scoping review 9 9%
Springer Link, 89% and 0.316; and Proquest Medical mixed method 12 12%

Library, 91% and 0.396, respectively. All disagresamin
coding was discussed and consensus was reachedeby t content analysis 2 2%
coders and authors. In Section 3, the researclinfiadare

X . Ob t 1 1%
reported by answering the three research questions. SEValon >
Interview 1 1%

Ill.  RESEARCHFINDINGS
focus group 0 0%

A total of 99 journal articles and 4 book chapteese
included in this study. The distribution of the pohtion Unclear 13 13%
year for the obesogenic environmental studies heenb
increased steady. Two articles wepablished in the year of

2004 and 20 publications were found in 2014. The Table 2 f14 sel d studib
publication of obesogenic environmental studies has able 2 presents a summary 0 selected stucias w
increased and the prolific years were 2014 (n = 1), advances in assessment methods that specifiesaggks,

followed by the years of 2010 (n = 14, 14%), 20a3=(12, Such as physical, social, cultural, and economwrenment,

12%), and 2006 (n = 12, 12%). assomat_ed with obesogenic _dletary be_hawors. Tlme_st m
susceptible factors for obesity according to obesay

studies confirm the importance of the societal tgyment

Subtotal 103 100%

Examining the authors’ nationality of affiliated
organization indicates the diversity of journal tdutors. o L N
Augthors’ affiliated organization fr)(;m IJEuropean ctrigs of urbanization, media '”f'“e'“?‘?’ and marketmgv;tc&s (n
were the main source of evidence (n = 58, 52%pald by - 11, 38%), followed by specific cultural food digt = 9,
America (n = 33, 29%), Oceania (n = 10, 9%), antAs = 31%), physical activity and habit (n = 7, 24%),_411_dduct-
8, 7%). Specifically, the nationaliies of the arsi related factors (n = 2, 7%). The effects of eatiapits and

affiliated organization were mostly American (n ¢, 26%), preferenges_ have beef.‘ investigated at.several_sIeNHgIh
followed by British (n = 20, 18%) and Finnish, Negian, substantial increments in knowledge by five studised in

Swedish, and Australian with the same number ofefgap TablebZ|[1§] [15] [17]. [18] [;14]' luti . o
published (n = 8, 6%). Table 3 summarizes the solutions to increasing igbes

Table 1 illustrates the research methods used Her t proposed by eight studies. The method of diet vetgtion

previous research published related to obesogen@nd policy restriction for television advertising shown.

environment determinants of diet. The most freqyeaiged ntervention (n = 6, 75%) and prevention (n = 2/@#fforts

survey method was experiment (n = 36, 35%). fold such as diet an_d physical activity are indicatedilewh
questi)nnaire (n =19, 1p8%)' reviéw (systematiz: m:ﬁg regulation of food industry and treatment of obgspulation

n = 19, 19%), and mixed qualitative and quantitativethod lacks equal research attention. In Section 4, fheudsion
(n= 12” 12%)'. The previous 19 review studies oatyuited VoS extracted from the included studies emphasitiay

publications with human as the subject of researct{OOd environment, marketing efforts, and preventamd

However, in this study, the result found 15 studidspted 'Ntervention efforts from communication and markgti
mice or white swine for experiment to examine angrove perspectives regarding an unhealthy food envirotmen

the potential interactive effects of diet, exercaed genetic
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TABLE 2 SUMMARY OF EXISTING STUDIES SPECIFYING RISK FACTOSF PHYSICAL SOCIAL, CULTURAL, AND ECONOMIC ENVIRONMENT

=~

o

<

of

BI'S,

Author (Year) Objective/Aim Population Sample Conclusion related to risk factors
description description

Murphy, M. & The aim of this review is to bring n/a n/a Assembled from study of preclinical
Mercer, J. G. together existing knowledge of how models of diet challenge from gestation t
(2013)[44] food components affect anxiety at adult life, supports the role of dieting as an

various stages of development, whilg important connection between psycholog

highlighting some major gaps in our physiology, and behaviour. Analogous

current understanding. processes in the human population in ou
current obesogenic environment are likel
to contribute to individual and societal
challenges in this area.

Hoek, J. & To examine an alternative means of| n/a n/a In addressing obesity, policymakers have
Gendall, P. (2006) | framing the debate and explore the directed their efforts primarily at creating
[25] role advertising plays in reinforcing more informed individuals, without first

behavior patterns. having created a regulatory environment
that will support social marketing and
education programs.
Jaaskelainen A. et| To study prevalence of stress-related n/a 3,598 girls | Stress-related eating is highly prevalent
al. (2014)[5] eating and its association with and 3,347 among 16-year-old girls and is associate
overweight, obesity, abdominal boys with obesity as well as adverse dietary and
obesity, dietary and other health other health behaviors among both gend
behaviors at the age of 16. but intrauterine conditions are seemingly
uninvolved.

Feng, J., et al. The aim is to give an overview of thg n/a 87 papers There was very little similarityriethods
(2010)[20] wider environmental determinants and approaches which prevented estimation

of diet such as the national food of pooled effects. The great heterogeneit:
supply, food availability and across studies limits what can be learned
accessibility in different settings and from this body of evidence.

economic food environment in

relation to socio-economic status.

Firk, S. F. L., This presents a major challenge n/a 146 primary | Gaps in the literature were clearly
Penney, T. L., & towards our understanding of studies identified at the level of the macro-
McHugh, T. L. F. | environmental research for obesity, environment, and the political and
(2009)[21] and the development of a desperately economic micro-environments,

needed contextualized evidence base highlighting key areas where further
to support action and policies for research is warranted if we are to more
curbing this epidemic. fully understand the role of the obesogen
environment
Giskes, K., et al. This study examined whether n/a 28 papers Associations between the environareht
(2011)[22] physical, social, cultural and weight status are more consistent than that
economic environmental factors are seen between the environment and dieta
associated with obesogenic dietary behaviour. The environment may play an
behaviors and overweight/obesity important role in the development of
among adults. overweight/obesity, however the dietary
mechanisms that contribute to this remain
unclear and the physical activity
environment may also play an important
role in weight gain and obesity.
Adair, L. S. & To examine the extent to which child Nationally or 25,247 This research suggests that globalization
Popkin, B. M. dietary patterns and trends are regionally Participants | the fast food and nutrition transition.
(2005)[18] changing globally. representative data| from USA, However, the contribution of fast food and
from 4 countries 4,253 from | soft drinks to the diet of children remains
Philippines, | relatively small in China, Russia, and
4,758 from | Philippines. Other modern food sectors afe
Russia, and | beginning to affect child eating patterns i
7,417 from | several countries undergoing.
China
Ambler, T. (2006) | This paper reviews previous research n/a Hasting's The paper's first conclusion is that
[37] on the extent and nature of food study considering the effect of branded food and

promotion to children and the effect
and promotion has on children’s foo
knowledge, preferences and
behaviour. It intends to ascertain
reliability that appear to have been
drawn by the UK Food Standards

Agency for national policy making.

drink promotions outside their socio-
economic and cultural context is unreliab
Second, while there are promotional effe
at the brand level, these do not extend to
product category level, still less overall
diet, where the evidence is thin at best.

@
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9 Chang, A. (2013) | This study conducted a comparative| n/a 46 brands Preschool children can demonstrate an
[15] analysis of the media and food with 489 understanding of cultural dietary rules.

environment in China to determine a| television Young children, even at three years of ag

method to combat childhood obesity| commercials| can recognize and implement cultural rulg
regarding appropriate food choices for
meals. Although children of all ages are
affected by advertising, those between
seven and eleven years of age are most
likely to be targeted and persuaded by
advertising.

10 | Chandon, P. & The review begins with an n/a Updating To summarize how food marketing has
Wansink, B. examination of the multiple ways in two existing | made us fat, it is most likely through
(2012)[13] which 1) food pricing strategies and reviews increased access to continuously cheape

2) marketing communication bigger, and tastier calorie-dense food.
(including branding and food claims) Throughout, this review underscores the
bias food consumption. It then promising opportunities that food
describes the effects of newer and lgss manufacturers and retailers have to makg
conspicuous marketing actions, profitable “win-win” adjustments to help
focusing on 3) packaging (including consumers eat better.

the effects of package design and

package-based claims) and 4) the

eating environment (including the

availability, salience, and convenieng¢e

of food).

11 | Drewnowski, A., | To compare the associations betwegnn/a 7,290 Lower SES was linked to higher obesity

et al. (2014)15] food environment at the individual participants | risk in both Paris and Seattle, despite
level, socioeconomic status (SES) and differences in urban form, the food
obesity rates in two cities: Seattle and environments and in the respective syste
Paris. of health care. Cross-country comparisori
can provide new insights into the social
determinants of weight and health.

12 | Edwards, J., The purpose of this paper is to n/a n/a The causes of overweight and obesity a
Engstrom, K. & consider the facts from a food servicge multifactorial, complex and in many areag
Hartwell, J. H. perspective, the role and relevance ¢f not particularly well researched. In many
(2005)[17] portion size, product bundling and al instances it seems almost as if the

you can eat buffets in the current consumer and food service operator,

debate on overweight and obesity. through the media and government, are
blaming each other for the current
situation, and then expecting the other to
somehow find a solution.

13 | McMullan, J. & This article reviews the previously | Studies published | n/a Obesity levels are on the increase in
Keeney, S. (2014) | published literature on the social and between 1995-2013 today’s society and habits are being pass

environmental factors which influence on childhood from parents to children, with family
children (aged 3-5 years) to be obesity and lifestyle choices often influencing this
obese/overweight and the accuracy pfenvironment, and health condition. The results confirm the
parental perceptions. socioeconomic available research does not allow robust
status. identification of ways in which that
physical environment influences adult
weight status.
14 | Goris, J. M. et al., | To estimate the contribution of Data of 6-11-year- | n/a The contribution of TV advertising of

(2009)[23]

television (TV) food advertising to th
prevalence of obesity among 6-11-
year-old children in Australia, Great
Britain (England and Scotland only),
Italy, The Netherlands, Sweden and

e old children in six
Western countries.

the United States.

foods and drinks to the prevalence of
childhood obesity differs distinctly by
country.
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TABLE 3 SUMMARY OF STUDIES IN PROVIDING SOLUTIONS TO INCRESING OBESITY THROUGH PREVENTION AND INTERVENTION

Author (Year) Objective/Aim Population Sample Conclusion of prevention and/or treatmept
description Size (n=)
Maynard, M., et This exploratory study assesses the n/a 44 children| The emergent findings suggestitde
al. (2009) feasibility, efficacy and cultural the school setting may be better for the
acceptability of child- and family- main implementation of healthy lifestyle
based interventions to reduce risk interventions, places of worship provide
factors for childhood and adolescen valuable opportunities for family and
obesity among ethnic minorities. culturally specific support for
implementation.
Brown, T. & To determine the effectiveness of | n/a 38 studies The finding suggests to combineatidt
Summerbell, C. school-based interventions that focus physical activity school-based
(2009) on changing dietary intake and interventions to help prevent children
physical activity levels to prevent becoming overweight in the long term.
childhood obesity.
Hammarstrm, A. | The aim of this study is to explore | Middle-aged to 24 women It is important to include drop-outs from
et al. (2014) barriers and facilitators to weight-logsolder women to a diet interventions in order to fully
experienced by participants in a die{ weight-lose understand barriers to weight-loss. A
intervention for middle-aged to older program gender-relational approach can bring ne:
women in the general population in insights into understanding experiences pf
Northern Sweden. barriers to weight-loss.
Garcia-Calzon, S.| The aim of this study is to assess the Women (60-80 521 The research suggests that TL is inversely
A. et al. (2014) relationship between telomere length years) & men (55— | participants| associated with changes in obesity
[48] (TL) and changes in adiposity indices80 years) with no parameters. The assessment of TL can
after a 5-year nutritional intervention). previously history provide further insights for biological
of cardiovascular pathways leading to adiposity.
disease, but at high
cardiovascular risk
Doyle-Baker, P. The biochemical evaluation of a Overweight and 25 children | The high-intensity exercise within a
K. et al. (2011) health intervention program obese male (M) and comprehensive health program includes
investigates the impact of progressiyefemale (F) nutrition education improves the lipid and
exercise intensity in overweight and| children (aged 5- physiological health profiles of obese
obese children. 10) in Canada children.
Zambrano E., This paper discusses whether female rats n/a Obesity involving women of reprdaolec
Mart'inez- maternal obesity-induced years is increasing dramatically in both
Samayoal, P. M., | programming outcomes are reversible developing and developed nations. This
Rodr’iguez- by altered dietary intake commencing study shows reversibility of adverse
Gonz’alezl, G. L.,| before conception. metabolic effects of maternal obesity on
& Nathanielsz, offspring metabolic phenotype.
P.W. (2010)
Birch L. L. & The article provides examples of n/a n/a This study uses a developmental
Anzman, B. L. learning paradigms— familiarization perspective and argues that this
(2010)[3] and associative and observational probabilistic outcome is not
learning—that present opportunities| predetermined. Effective early preventive
for parents and caregivers to interventions are urgently needed to
restructure children’s environments address the obesity epidemic among all
in early life, increasing the likelihood segments of the population, but especially
of healthy weight-status outcomes in among groups at highest risk of childhodd
the context of the current obesogenic obesity.
environment.
Edmond, S.(2006)| To ensure that the public policy n/a n/a Government's report on obesity is
[164] objectives are met without important in leading healthier and more
unnecessarily and unjustifiably active lifestyles. The advertising industry|
damaging the broadcast and wants to work in partnership with the
advertising industries. government, and other stakeholders, to
ensure that it gets the balance right
between consumer concerns and busingss
needs.
Copyright (c) IARIA, 2015. ISBN: 978-1-61208-424-4
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IV. DISCUSSION

With an estimated 2.1 billion people overweightigiiy,
tackling obesity is one of the most serious chaken
requiring a societal and systems change in ouroagpr to
food, lifestyle, and the environments [41].

A. Food Environments

British researchers concluded that food retail s€de
urban areas does not have a profound or prolonfiect en
dietary patterns [19]. However, for the Chinese camity,
vending machines, mini grocery shops, convenietoes
and supermarkets were all found to sell large dqtiestof
sweetened beverages, snacks, or high-calorie, fatgtand
low-nutrient food [28] [38]. This food supply led tthe
association of unhealthy food products and obeditye
patterns of food product types lacked the elemenits

solution. The portrayal of family togetherness graents’
role is effective for promoting a healthy eatingyieonment,
and also helps in regulating children from overaagigg in
sedentary activities. For example, a survey [28&licated
that Chinese parental influence, especially thbefss role
modelling, is significantly related to attractioroward
physical activity in overweight children. For boysth the
father's and mother’s influence is strong. Parentstyle
such as role modelling and encouragement can ypelgiti
influence an overweight child’'s physical activity
involvement.

Furthermore, modifying the larger context and the
microenvironment associated with health education f
knowledge of nutrient dense diets is crucial. laigued that
school environments should provide access to heédibd
and help reduce exposure to cues that encourageabivig
or underactivity [15] [33]. At the community levethe

delivering essential food groups and correct dyetar Solution to increasing obesity by employing intéiree and

information [34]. The literature tends to indicathat

mass media campaigns to change health behavidrefidth

consumers in all age groups are likely offered andPromotion is proven to be effective [24]. The goafipublic

encouraged to choose a diet with super-saturateduid
excessive salt. In addition, the
importance of urban-rural differences and the douiion of
fast food and soft drinks in children’s diets [1P18].
Although snacks and drinks remained relativelygnsicant
in the total diet of most people, the researcherphasized
that the globalization of the fast food and othecal or
modern food sectors is affecting our eating pasteand
exposes us to the threat of nutrition transitiomvails
higher-fat diets in all regions of the world [3&g].

B. Marketing Efforts toward Obesity

awareness campaigns are to increase the awarehéss o

research showee thobesogenic environment, improve access to a heditty

and tackle obesity problems. In Section 5, thet#ition and
suggestions for future research are included in
conclusion.

the

V. CONCLUSION

This review provides a systematic and objectivecgss
for collecting knowledge applied to diet-relatech&eior in
an obesogenic environment. The reviews of 203 previ
studies showed that few investigations of enviromiae

Several studies examined the array of food productassociations have been replicated, and that madiestused

available on television and concluded that fastdfoo weak

restaurants, sweetened soft drinks, and sweeteeershls
consistently dominate television food advertisinghe
identified patterns of food product types are comiyo
associated with unhealthy diets [42] [43]. For eplanthe

research designs and non-validated self-report
measures.

Medical studies have found that certain people tave
increased risk for obesity, for example, minoritthreéc
children [45], 16-year-old girls with stress-retateating [5],

exposure of sampled youth to 100 TV ads for sugartruck drivers with insufficient sleep and older th40 years

sweetened soft drinks was associated with a 9.4%ase in
their consumption of soft drinks [10]. Thus, adiséng has
been accused to be a catalyst in problems of ghfesisome

[46], adults at least 22 years old with abnormabodl
pressure [47], women (60—80 years old) or men (8%rs
old) at high cardiovascular risk but without presty

age groups and in some countries [15] [23] [37]r Fodocumented history of cardiovascular disease [48]d

marketing efforts related to obesity research, iGefit

studies have shown an association between pronabtion

activity and children’s food knowledge, preferencesd
their choices of daily snacks at playtime [13] [185] [26]
[33] [36] [40]. These studies have supported thiionathat
children’s age is a critical factor in the influenoof
advertising, especially in regard to nutrient insvele diets.

C. Preventions and Interventions in Increasing @pes

The intake of fruit, 100% juice, and vegetable eagllar
physical activity are advised to be healthy behavielated
to obesity prevention at the individual level [3IThe

infants associated with maternal obesity [49].

The present paper contributes to elucidating the ob
obesogenic environmental factors by proposing asiples
pathway linking obesogenic environmental deterntisanf
diet and obesity prevention and treatment. Potergiavant
factors such as political policy and regulation ][%hd
mental status to diet [44] have also been evalubés@duse
of the complexity of the task. The objective of msing the
obesity epidemic was to employ strategies to dusiagar
use, restrict marketing efforts, and increase tadability of
healthy food.

As the number of published obesogenic researchgyrow

emphasis of parental control may be another peassibiwe hope to see direct effects on health and weithbeind

Copyright (c) IARIA, 2015. ISBN: 978-1-61208-424-4
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indirect benefits from increased support from edat [3]
research. There are no large pediatric randomizald tind
very few published papers in treatment of obeshye of the
limitations in this study was the publication bias the 4]
sampled database. There was substantial hetengene[i
among studies with respect to study samples, ietdions,
and outcomes. There is a need to develop refingld smd
indicators to monitor environmental changes onhthsis of
the amount of data available in the scientificréitare and
the potential for intervention.

There is an improvement in the following area. t-itise
research focus on the measurement and evaluatidheof g
obesogenic environment has been led by Westerntriesin
Further study in the rest of the world with highdgnse
populations should be conducted for comparison ha t

(5]

global obesogenic environment. (7]
Second, the solutions for ensuring individuals’

responsibility in achieving and maintaining a healkveight

from early life throughout their school years anuoi (8]

adulthood remain unclear. The relatively weak eioglir
evidence implies the absence of causal relatioadigpveen
environmental factors and individuals’ diet. A léoginal
approach would provide more robust evidence commgrn [9]
the links among media use, diet behavior, and tbesi
prevention and treatment.

Third, a lack of appropriate research design existbe
previous studies, which may have reduced the v¥glafithe
results. Abundant previous review studies have ursgicect

methods to assess the environment and excludedumamh  [11]
subjects from their analyses [20]. Future studiesikl adopt
a rigorous methodological design to assist in mliog
strong evidence for the complex association of ogesic  [12]

environmental determinants of diet.

To determine the casual relations between foodkénta

. . X - [13]

and the obesogenic environment, the influencetefaative,
social, mass, or community-based media should be
examined. Raising public awareness of obesogenigg
environmental determinants of unhealthy diet i®stlg and
complex endeavor. As public awareness campaignsniec
increasingly sophisticated, additional studies dolélp to
evaluate the success of campaigns, tracking chaimges [1°]
attitudes and behaviors of people with obesity.

[16]
ACKNOWLEDGMENT [17]
This research was supported by grant from the Usitye
of Macau MYRG2015-0060-FSS & MYRG2015-00123-
FSS. (18]
REFERENCES [19]
[1] K. Edwards, “Defining and mapping obesogenio/imnment for
children,” In A. A. Lake, T. G. Townshend and Ahdes, S (Eds.), [20]
Obesogenic environment: Complexities, percepti@rg] objective
measures, lowa, Wiley-Blackwell Publication, 20@0,63-80.
[2] A. A Rooney, A. L. Boyles, M. S. Wolfe, J. Bucher, and K. A. [21]

Thayer, “Systematic review and evidence integrafanliterature-
based environmental health science assessmentsjfoRmental
Health Perspectives, vol.122, no.7, 2014, pp.718.-71

Copyright (c) IARIA, 2015. ISBN: 978-1-61208-424-4

L. L. Birch and S. L. Anzman, “Leaning to eat an obesogenic
environment: A developmental systems perspectivechifdhood
obesity.” Society for Research in Child Development.4, no.2,
2010, pp. 138-143.

K. Ball, D. Crawford, A. Timperio, and J. Samdikating behaviors
and the food environment. In Lake,” A. A., Townstle. G. &
Alvanides, S (Eds.), Obesogenic environment: CoORil}s,
perceptions, and objective measures, lowa, WileacBiell
Publication, 2010, pp. 149-164.

A. Jaaskelainen, et al., “Stress-related eatoizpsity and associated
behavioural traits in adolescents: a prospectivpufaion-based
cohort study,” BMC Public Health, vol.14, no.32112, pp. 1471-
2458.

J. McMullan and S. Keeney, “A review of theeliiture on the social
and environmental factors which influence childfaged 3-5 years)
to be obese/overweight and the accuracy of pargraaieptions,”
Health Education Journal, vol.73, no.2, 2014, pp-165.

B. Swinburn, G. Eggar and F. Raza, “Dissectingesogenic
environments: the development and application éfamework for
identifying and prioritizing environmental interv@ns for obesity,”
American Journal of Preventive Medicine, vol.29999pp.563-570.

J. Brug, F. J. van Lenthe, and S. P. J. Krem&Revisiting Kurt

Lewin. How to Gain Insight into environmental cdatesof

obesogenic behaviors,” American Journal of Preventedicine,

vol.31, no.6, 2006, pp.525-529.

A. Drewnowski, et al., “Food environment anccg@conomic status

influence obesity rates in Seattle and in Paristeérhational Journal
of Obesity, vol.38, no.2, 2014, pp.306-314, doilD38/ijo.2013.97.

[10] T. Andreyeva, I. R. Kelly, and J. Harris, “Eogure to food advertising

on television: Associations with children’s fasbéband soft drink
consumption and obesity,” Economics and Human Biplovol. 9,
2011, pp. 221-233.

J. P. Chaput, L. Klingenberg, A. Astrup andM. Sjodin, “Modern
sedentary activities promote overconsumption ofifaoour current
obesogenic environment,” Obesity reviews, vol. 1L, pp.12-20.

K. Chan, “Chinese children’s perceptions of/@dising and brands:
An urban rural comparison,” Journal of Consumer kéting, vol.25,
no.2, 2008, pp.74-84.

P. Chandon and B. Wansink, “Does food markgtieed to make us
fat? A review and solutions,” Nutrition Reviews,|¥®, no.10, 2012,
pp.571-593.

P. B. Crawford, “The role of public policy eddressing the pediatric
obesity Epidemic,” Handbook of Childhood and Adoksst Obesity,
Elissa Jelalian and Rick G. Steele (eds.), New YdFK: Springer,
2008, pp.371-386.

A. Chang, “Advertising and Childhood Obesity China,” In C.
Okigbo (Ed.), Strategic Urban Health Communicatiblew York:
Springer, 2014, pp.211-219.

S. Edmond, “Advertising to children: A changimedia landscape,”
Young Consumers, vol.3, 2006, pp.8—12.

J. Edwards, K. Engstrom and J. H. Hartwell v&@weight, obesity
and the food service industry,” Food Service Tedbmg vol.5,
2005, pp.85-94.

L. Adair and B. M. Popkin, “Are children’s éag) patterns being
transformed globally?” Public Health and Publidi®g vol.13, no.7,

2005, pp. 1281-1299.

L. S. Elinder and M. Jansson, “Obesogenic @mments-aspects on
measurement and indicators,” Public Health Nutmitigol.12, no.3,

2008, pp.307-315.

J. Feng, et a., “The built environment and gitye A systematic

review of the epidemiologic evidence,” Health & ¢davol.16, no.2,
2010, pp.175-190, doi:10.1016/j.healthplace.20091®

S. F. L. Firk, T. L. Penney and T. L. F. McHydgCharacterizing the
obesogenic environment: The state of the evideritedirections for
future research,” Obesity review, vol.11, 2009109-117.

31



GLOBAL HEALTH 2015 : The Fourth International Conference on Global Health Challenges

[22]

[23]

[24]

[25]

[26]

[28]

[29]

[30]

(31]

(32]

(33]

(34]

(35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

Copyright (c) IARIA, 2015.

K. Giskes, F. van Lenth, M. Avendano-Pabon ahdBrug, “A
systematic review of environmental factors and oberic dietary
intakes among adults: Are we getting closer to tstdading
obesogenic environment?” Obesity Review, vol. TL12 pp.95-106.

J. M. Goris, S. Petersen, E. Stamatakis andL.J.Veerman,
“Television food advertising and the prevalence dfildhood
overweight and obesity: A multicountry comparisoR{iblic Health
Nutrition, vol.13, no.7, 2009, pp.1003-1012.

V. L. Hendry, E. Almiron-Roig, P. Monsivais,. Sebb, S. E. G.
Neelon, S. Griffin and D. Ogilvie, “Interventions promote healthy
eating: A systematic scoping review of regulatoppr@aches,” The
Lancet, vol.45, 2013.

J. Hoek and P. Gendall, “Advertising and obesa behavioral
perspective,” Journal of Health Communication, ib]. 2006,
pp.409-423, doi: 10.1080/10810730600671888.

I. Barlovic, “Obesity, advertising to kids, @nsocial marketing,”
Young Consumers, vol. 3, 2006, pp. 26-34. [27]Dunkel,
“Predicting a renaissance for children and advadisresearch,”
International Journal of Advertising, 2000, pp.40Q5.

P. W. C. Lau, A. Lee and L. Ransdell, “Paiegtstyle and cultural
influences on overweight children’s attraction toygical activity,”
Obesity, vol.15, no.9, 2007, pp.2293-2302.

L. A. Lytle, “Measuring the food environmertate of the science,”
American Journal of Preventive Medicine, vol.36,.4702009,
pp.134-144.

S. Livingstone and E. J. Helsper, “Does adsery literacy mediate
the effects of advertising on children? A critieadamination of two
linked research literatures in relation to obesityd food choice,”
Journal of Communication, vol.56, 2006, pp.506-584.

A. S. Lu, et al., “Interactive media for childod obesity prevention,”
Health Communication,  vol.25, 2010, pp. 581-582,
doi:10.108/10410236.2010.496827.

J. D. Mackenbach, et al., “Obesogenic envirenta: a systematic
review of the association between the physicalrenment and adult
weight status, the SPOTLIGHT project,” BMC Publieaith, vol.14,
2014, pp.233.

E. Bridges and R. A. Briesch, “The ‘nag fattand children’s
product categories,” International Journal of Adisimg, vol.25,
no.2, 2006, pp.157-187.

Y. S. Moon, “How food ads communicate ‘healthith children: A
content analysis of Korean television commerciadsian Journal of
Communication, vol.20, no.4, 2010, pp.456-476.

T. A. Nicklas, E. T. Goh, L. S. Goodell, D. Bcuff, R. Reiher, R.
Buday and A. Ottenbacher, “Impact of commercials food
preferences of low-income, minority preschoolergddurnal of
Nutrition Education and Behavior, vol.43, no.1, 20fp.35-41.

A. Pettersson and C. Fjellstrom, “Responsinkerketing to children
and their families.” Young Consumers, vol.3, 2006.,13—18.

T. Ambler, “Does the UK promotion of food amftink to children
contribute to their obesity?” International Jourrddl Advertising,
vol.25, no. 2, 2006, pp. 137-156.

A. Chang, “Promoting foods to overweight pldh— an assessment
of the advertising and availability of unhealthydoin China,” The
International Journal of Communication and Healib).2, 2013,
pp.49-57.

M. A Wakefield, B. Loken and R. C. Hornik, “gsof mass media
campaigns to change health behaviour,” The Lane#1t376, 2010,
pp.1261-71.

F. J. Zimmerman and S. V. Sandhya, “The effeftfood advertising
and cognitive load on food choices,” BMC Public Heavol.14,
no.342, 2014, pp.1471-2458.

Editorial, “Managing the tide of childhood dlity,” The Lancet, Vol.
385, June 20, 2015, pp. 2434.

R. Warren, et al., “Food and beverage adviegisn US television: A
comparison of child-targeted versus general audi@mnmmercials,”
Journal of Broadcast Electron Media, vol.52, n@(08, pp.231-246.

ISBN: 978-1-61208-424-4

(43]

(44]

[45]

[46]

(47]

(48]

(49]

(50]

(51]

(52]

(53]

D. Kunkel and W. Gantz, “Children’s televisi@dvertising in the
multi-channel environment,” Journal of Communicatigol.42, no.3,
1992, pp.134-152.

M. Murphy and J. G. Mercer, “Diet-regulatedxaety,” International
Journal of Endocrinology, vol. 2013, 2013, pp.1-9.

M. J. Maynard, B. Graham, E. Rawlings, A. Amtsn, and S.
Harding, “Developing obesity prevention intervenSo among
minority ethnic children in schools and places ofship: The DEAL
(DiEt and Active Living) study,” BMC Public Healtlpl.9, no. 480,
220009, pp.11, doi:10.1186/1471-2458-9-480.

C. R. C. Moreno, F. M. Louzada, L. R. TeixgifF. Borges, and G.
Lorenzi- Filho, G., "Short sleep is associated with obesityong
truck drivers,” Chronobiology International: The udoal of
Biological & Medical Rhythm Research, vol23, naB006, pp.1295-
1303, doi:10.1080/07420520601089521.

F. Hikmat and L. Appel., Effects of the DAStkt on blood pressure
in patients with and without metabolic syndromesufes from the

DASH trial,” Journal of Human Hypertension, vol,, 2814, pp.170-

175.

S. Garcia-Calzon, et al., “Longitudinal asstion of telomere length
and obesity indices in an intervention study wittMaditerranean
diet:the PREDIMED-NAVARRA trialet,” Internationalodinral of
Obesity, vol. 38, 2014, pp.177-182, doi:10.10382(4.3.68

J. D. Galley, M. Bailey, D. C. K. Dush, S.Happe-Sullivan, L. M.
Christian, “Obesity is associated with alterations the gut
microbiome in toddlers,” PLOSONE, vos.9, no. 11120pp.14.

M. Roberts et al., “Compliance with childrentelevision food
advertising regulations in Australia,” BMC Publice&lth, vol. 12,
no. 846, 2012, pp.7, doi:10.1186/1471-2458-12-846.

R. Baskin, B. Hill, F. N., Jacka, A. O’'Neignd H. Skouteris, “The
association between diet quality and mental healtiing the
perinatal period. A systematic review,” Appetit@l.\v91, 2015, pp.
41-47, doi:10.1016/j.appet.2015.03.017.

D. X. Wang and D. Stewart, “The implementatiand effectiveness
of school-based nutrition promotion programmes gisin health-
promoting schools approach: a systematic reviewblie Health
Nutrition, vol. 16, no.6, 2012, pp. 1082-1100, doi:
10.1017/S1368980012003497.

D. Gonzéalez, A. Nazmi and C. G. Victora, “@liood poverty and
abdominal obesity in adulthood: a systematic reyieReview,
vol.25, Sup 3, 2009, pp.427-440.

32



