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Abstract: An increased consumption of energy-dense, nutrient-poor food and beverages as a result
of a changing obesogenic environment contributes substantially to the increasing prevalence of
childhood overweight and obesity. This paper reviews the nature and extent of food industry
influences which expose children to commercial influences and thus might affect unhealthy dietary
behaviour and finally contributes to obesity. A systematic search of nine electronic databases
(including PubMed, PsycINFO, EconLit) and reference lists of original studies and reviews using key
search terms identified 1900 articles. Of these only thirty-six articles met the inclusion and quality
criteria. A narrative synthesis of the reviewed studies revealed six key obesogenic environments
by which the food industry possibly influences obesity-related dietary behaviours in young
children. These were schools, retailers, mass media “television”, mass media “internet”, home
and promotional campaigns. Identifying these obesogenic environments is critical for monitoring
and controlling the food industry, the development of effective environmental-level interventions
to prevent childhood overweight and obesity and to identify knowledge gaps to be addressed in
future research to support informed decisions of policy makers.
Keywords: obesity; childhood; food industry; fast food; soft drinks

1. Introduction
The increasing prevalence of childhood overweight and obesity is receiving significant public,
political and economic attention. The primary reason is that childhood BMI is associated with
significant long-term health and economic consequences [1]. There are several factors that have
been identified in the literature as potential determinants of the growth of childhood overweight
and obesity. Among the key contributors are “obesogenic environments”, defined by Swinburn
and colleagues as “the sum of the influences that the surroundings, opportunities or conditions of
life have on promoting obesity” [2,3]. In their “obesogenic environmental framework” Swinburn
and colleagues [3] highlight that individuals interact with multiple micro environments or local
settings such as schools, homes and food retailers, that involve food, physical activity or both. The
obesogenic micro environments can contribute to overweight and obesity by encouraging unhealthy
diets in terms of increased consumption of energy-dense, nutrient-poor food and beverages; and
inadequate exercise, for instance due to changes in leisure activities [2,4]. The food and physical
activity within micro environments are in turn influenced by broader macro environments and actors
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such as health systems, the food industry and government policies, which are often beyond the
control of individuals.
A number of systematic reviews have analyzed the nature and extent of ubiquitous food
promotion [5–8]. As one of the many components of the macro environment, food promotions
influence children’s preferences, consumption and purchasing requests to parents. Most studies
included in these reviews focus on documenting the effects of television-based food promotion
on children, with the main finding being that the majority of such marketing is for unhealthy
foods [5]. Relatively few studies provide evidence for further environmental influences on
children such as parents who buy unhealthy food or classmates who consume unhealthy food or
beverages [9,10]. In addition, only a few reviews have attempted to evaluate the complexity (nature
and extent) of obesogenic environments [11–13] and how environmental determinants influence
eating behaviours [14,15]. One of these reviews focused primarily on the child population to examine
environmental influences on dietary determinants of childhood obesity such as food promotion,
availability and access [13]. However, this review did not comprehensively address all avenues e.g.,
internet-based advertising through which the food industry influences children’s dietary behaviour.
In addition, the search strategy in the study was narrow and only focused on nine components of food
environment derived from a stakeholder workshop and quantitative studies, and excluded studies
focusing on non-food influences.
The debate on the influence of the food industry on eating behaviour and childhood obesity has
been ongoing. Both micro and macro environments are becoming more diverse and the evidence on
mechanisms and level of influence of the food industry is growing. New avenues of food promotion,
such as internet-based advertising, mobile phone apps and games, have come to the forefront of the
debate. These developments require a detailed reassessment of the evidence using a comprehensive
conceptual framework. Sonntag and Schneider developed a conceptual model that draws on the
obesogenic environmental framework [3], and identifies five obesogenic macro environmental and
three micro environmental components through which the food industry potentially influences
dietary behaviours in young children (see, supplementary 1) [16]. Based on this conceptual model,
the primary aim of this review is to identify the nature and extent of food industry influences and
how they might affect unhealthy dietary behaviour. A secondary objective is to detect overlapping
patterns across these environments and how these activities might affect children’s attitudes towards
food, intake patterns and their weight.
2. Experimental Section
2.1. Methods
Due to the novelty, complexity and broadness of the proposed research question, the review
was designed a priori utilizing the Assessing the Methodological Quality of Systematic Reviews
(AMSTAR) criteria as guidance, which specifically addresses comprehensive literature searches, to
ensure methodological quality [17]. The systematic review followed the principles recommended
by the Centre for Reviews and Dissemination guidance for undertaking systematic reviews [18].
The reporting procedures followed the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guidance [19].
2.2. Search Strategy
A search strategy was developed in cooperation with a Cochrane expert from the University
Library of Heidelberg. The strategy aimed to identify all published studies that analyze the nature
and the effects of dietary-related environments influenced by the food industry on young children.
The search terms were developed drawing on the conceptual model that identifies five obesogenic
macro environmental and three micro environmental components through which the food industry
potentially influences dietary behaviours in young children (see supplementary 1) [12]. The search
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terms are related to the target population, child-related environments and outcomes that are
influenced by the food industry. The following electronic databases were searched to identify relevant
studies from inception to March 2014: PubMed, Web of Science Core Collection, The Cochrane
Library, PsycINFO, PSYNDEX, EconLit, Business Source Premier, WISO Wissenschaften and
Medpilot (see supplementary 2). The reference lists of retrieved articles were also searched to identify
potentially relevant studies.
2.2.1. Inclusion Criteria
Studies were included if they: (i) were conducted in European countries, USA, Canada, Australia
or New Zealand since obesity epidemics differ between developed and developing countries;
(ii) enrolled children aged from three to 11 years since there is strong evidence that mass media
influence the food and beverage preferences of children ages two to 11 years [8]; (iii) evaluated food
industry marketing strategies on various dietary-related environments of young children and (iv)
were published in a peer-reviewed journal in English, German or French since most relevant studies
were published in these three languages in the past. Studies that analyzed the effects of programs
implemented by governments, non-governmental organizations or schools on dietary behaviours in
children to focus on and isolate primarily the potential influence of the food industry were excluded.
Studies that provided insufficient empirical evidence for our research question, or were rated with a
poor or fair quality score were also excluded.
2.2.2. Study Selection and Data Extraction Strategy
Two reviewers independently screened all study titles and abstracts for inclusion. Full articles
of the potentially relevant studies identified from this first stage were retrieved and independently
screened for eligibility by two reviewers. Disagreements were resolved through discussion, and the
reasons for exclusion were recorded for each of the excluded full text articles. We calculated the
inter-rater reliability for abstracts and full text screening by using Cohens Kappa, which is a measure
commonly used to evaluate the compliance of independent raters [20].
Two researchers also conducted data extraction independently, with disagreements being
resolved through discussion. The data extracted included the target population characteristics,
marketing technique, outcomes (e.g., effectiveness outcomes), environments (school, home, internet
and TV etc.), methodological characteristics (study design (e.g., quantitative versus qualitative)), as
well as detailed study background information (e.g., authors, year of publication etc.).
2.2.3. Quality Assessment
A quality assessment tool that is specifically developed for applicability to any type of
research method [10] was adapted since the review was most likely to include studies utilizing a
diverse range of research methods (e.g., qualitative and quantitative; descriptive, experimental and
quasi-experimental designs). Five items were assessed: (1) Does this study address a clearly focused
research question? (2) Was a theoretical model/framework used? (3) Is the methodology used in
the study appropriate for the research question? (4) Are relevant limitations acknowledged? (5) Are
the main findings clearly stated, including a summary of the strength of evidence for each main
outcome? Each of the studies identified from the full text eligibility assessment was then rated on
each of these criteria using three dimensions (1) not met; (2) partially met and (3) definitely met.
A quality score was then calculated based on the mean score of these three quality dimensions, and
studies were categorized according to the following three levels of quality: (i) poor (<60 percent);
(ii) fair (60–90 percent) and (iii) good (>90 percent) [21].
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2.3. Analysis/Synthesis of Studies
Due to substantial heterogeneity between the studies, a meta-analysis was not possible.
Therefore, a narrative synthesis of the included studies was conducted to summarize the key features
and
compare
Nutrients
2015, 7,research
page–pagequestions, methods and results.
3.
Results
3. Results
3.1. Literature Search
3.1. Literature Search
We identified 1,996 articles from the database searches (see supplementary 2 for detailed
We identified 1,996 articles from the database searches (see supplementary 2 for detailed
presentation of the search strategy), and an additional 75 articles from reference lists of the identified
presentation of the search strategy), and an additional 75 articles from reference lists of the identified
articles (see Figure 1). Nineteen hundred articles remained after removal of duplicates; 354 potentially
articles (see Figure 1). Nineteen hundred articles remained after removal of duplicates; 354 potentially
relevant studies were identified from screening titles and abstracts, and retrieved as full texts.
relevant studies were identified from screening titles and abstracts, and retrieved as full texts.
Following full text review, 160 of these studies were excluded, leaving 194 studies. While these studies
Following full text review, 160 of these studies were excluded, leaving 194 studies. While these
addressed the influence of the food industry on diet-related environmental factors of childhood
studies addressed the influence of the food industry on diet‐related environmental factors of
overweight and/or obesity, often research designs and methodology did not sufficiently deliver
childhood overweight and/or obesity, often research designs and methodology did not sufficiently
relevant empirical evidence. Only 36 out of the 194 studies were eligible and were included in the
deliver relevant empirical evidence. Only 36 out of the 194 studies were eligible and were included
narrative synthesis. Inter-rater reliability for title and abstract screening rendered a Cohens’ Kappa
in the narrative synthesis. Inter‐rater reliability for title and abstract screening rendered a Cohens’
of 0.72 and of 0.86 for full text selection respectively (Figure 1).
Kappa of 0.72 and of 0.86 for full text selection respectively (Figure 1).

Figure 1. PRISMA Flow Diagram.
Figure 1. PRISMA Flow Diagram.

3.2. General Characteristics of Studies
3.2. General Characteristics of Studies
Table S1 reports the key characteristics of included studies (see Supplementary Material). There
reports among
the keyincluded
characteristics
included
studies
(see Supplementary
Material).
was Table
a wideS1variation
studies of
in terms
of target
population
and methodology.
The
There
was
a
wide
variation
among
included
studies
in
terms
of
target
population
and
methodology.
majority of studies were conducted in the United States (22), followed by the United Kingdom (5),
The
majority
of studies(4),
were
in (4),
the France,
United Spain,
States (22),
followed
the United
Kingdom
Canada
(5), Australia
the conducted
Netherlands
Germany
and by
Sweden
(1). Whilst
most
(5),
Canada
(5),
Australia
(4),
the
Netherlands
(4),
France,
Spain,
Germany
and
Sweden
studies examined a broad range of ages (about 2 to 11 years), nine had a narrow age range of two(1).
or
Whilst
most[22–30].
studiesWith
examined
range of four
agesstudies
(about were
2 to descriptive
11 years), nine
had a ten
narrow
three years
respectatobroad
methodology,
[29,31–33],
were
age
rangeanalysis
of two [34–43],
or three five
yearswere
[22–30].
With respect to
methodology,
four studies
were
content
quasi‐experimental
[9,44–47],
nine were
experimental
[22,23,27,28,30,48–51] and seven were correlational studies [24–26,52–55].
8568
3.3. The Influence of the Food Industry on Children’s
Unhealthy Dietary Behaviour and Weight

In Table S2 we grouped the studies included in our review into six obesogenic environments
influenced by the food industry to alter dietary behaviours in children: school, home, media

Nutrients 2015, 7, 8565–8576

descriptive [29,31–33], ten were content analysis [34–43], five were quasi-experimental [9,44–47], nine
were experimental [22,23,27,28,30,48–51] and seven were correlational studies [24–26,52–55].
3.3. The Influence of the Food Industry on Children’s Unhealthy Dietary Behaviour and Weight
In Table S2 we grouped the studies included in our review into six obesogenic environments
influenced by the food industry to alter dietary behaviours in children: school, home, media
“internet”, media “television”, promotional campaigns and retailers (see Supplementary Material).
Table S2 also summarizes: the marketing techniques each study examines; and whether an influence
of industry was found on children’s dietary behaviours and preferences, or weight. The results are
summarised below.
3.3.1. School
We retrieved only one relevant study by Briefel et al. [31] examining the influence of food
companies in schools through pouring rights contracts, food offered by brand-name restaurants and
vending machines. Pouring rights contracts are contracts between an institution and a beverage
maker or distributor guaranteeing the latter the exclusive rights to sell its products at the particular
institution. They found that schools without snack bars or pouring rights contracts where beverage
manufacturer exclusively control the beverage distribution in school showed significantly lower
intake of sugar-sweetened beverages and energy-dense food per school child.
3.3.2. Home
Four articles analysed whether advertisement to parents might influence diet-related behaviours
in children [9,33,41,52]. While these studies did not provide evidence for a causal relationship
between advertisement directed to parents and children’s weight, they identified pathways by which
the food industry may adversely influence children through its effects on parents. For example,
Manganello et al. [41] found that parenting and family magazines include a large number of food
advertisments; and most of them were for highly processed foods such as snacks, cookies and fast
food. Moreover, Grier et al. [9] examined whether such an increased parental exposure may influence
children and found that higher exposure to fast food marketing for parents, especially advertising
and in-store promotions, was associated with more frequent fast-food consumption by their children.
Similarly, Jones and Fabrianesi, confirmed that parents are also more likely to purchase highly
processed food which is advertised as nutritious, healthy, tasty and convenient [52]. By contrast, the
findings of another study indicate that mothers perceive the negative influence of food advertisement
(particularly on their children) and try to manage healthy eating habits within their families [33].
3.3.3. Internet
Only three studies analysed the nature and effects of online food marketing on
children [38,40,53]. Their findings suggest that so-called “advergames” may have a significant
influence on diet-related behaviours in children. Specifically, most advergames promoted unhealthy
food and did not include an age-limit specification. This raises the possibility that children may
have access to advergames that are not child-age appropriate. Children are particularly susceptible if
advergames include a high number of brand identifiers, or when they can play these games without
any restriction [53]. Brand-related messages within a game, as one out of six features to influence
children, are primarily used by for-profit advergames that intend to increase sale [38].
3.3.4. Television
The majority of articles included in our review analysed the effects of television food
advertisement on children. Among them seven studies provided a content analysis of food
advertisements and found that particularly high fat, salt or sugar (HFSS) products such as sugary
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cereals and sweets, fast food, chips/crackers etc. were very frequently advertised in highly rated
children’s cable channels. By contrast, the proportion of television advertisement for fruits, vegetables
and juices were small (less than two percent) [36]. While these studies found evidence that
high-energy food is predominantly advertised in children’s television programs, they only describe
the nature of food advertising but not its effects on children.
We found seven articles that examined the effects of food advertising on the following child
outcomes (i) preferences; (ii) consumption and (iii) body-mass-index (BMI) [22,23,44–46,49,50].
Two studies analyzed the effect on children’s preferences and confirmed that their preferences for
an advertised product increased after watching food commercials on television [22,49]. Dixon also
reported that a combination of junk food and healthy food advertisements does not change the
effects of the junk food advertisement, but has a negative influence on children’s attitudes towards
vegetables [22]. While these studies demonstrated that food advertising results in increased
preferences for HFSS products and requests to parents to buy these products, they did not examine
effects on consumption and childhood obesity. Four studies [23,44,46,50] provided evidence that food
advertising increases children’s consumption of energy-dense food; and that overweight children
are particularly vulnerable to food advertising [46,50]. However, none of these studies provided
direct evidence of changing BMI in the long run as a consequence of the increased consumption of
advertised products. One longitudinal study [45] that analysed the effects of total television viewing
on BMI found that advertisement did not significantly alter children’s BMI. Their results indicate that
television advertising is only one critical factor in the relationship between television viewing and
children’s weight. This suggests that restrictions on television advertising to children on their own
are unlikely to have a significant effect on childhood overweight and obesity.
Six studies included in our review analysed the effects of self-regulated restrictions on television
food advertising to children [24–26,42,47,55]. Their results varied substantially. While three studies
found evidence that self-regulation is positively correlated with the amount of food and beverage
advertising [24,25,42], three studies found the opposite [26,47,55].
3.3.5. Promotional Campaigns
Six articles analysed the effects of food industry promotional campaigns on children’s dietary
preferences and consumption patterns [27–30,48,51]. From a young children (below age eight) are
cognitively not able to recognize the real purpose of advertisement, they are highly susceptible to
such an influence and in addition, they can easily remember contents of advertisements or recognize
brands [27,48]. Particularly, collectible toys increase children’s brand awareness [30]. Moreover, three
studies [27,29,51] found that children’s awareness of brands is higher for unhealthy than for healthy
food. While Kopelmann et al. did not confirm a relationship between children’s higher ability to
recognize brands and their consumption; Jones and Kervin as well as Forman et al. found that children
also consumed more in the presence of food brands [27,29,51]. Similarly, Keller et al. confirmed the
link between brand recognition and consumption and showed that particularly overweight children
eat more when foods were branded [28]. None of these studies analysed whether food branding
also changes the longer term eating behaviour and thus contributes to a tracking of overweight and
obesity from children to adolescents.
3.3.6. Retailers
We retrieved only three studies that examined how the food environment in retailers affects
children’s preferences and whether they can influence their parents’ willingness to buy unhealthy
food [13,32,37]. While two studies focussed on supermarkets, one study also considered the
diversity of environments around supermarkets such as proximity to children’s home [13]. Berry and
McMullen [37], for example, analysed the product display in supermarkets and found that breakfast
cereal products with higher-than-average levels of sugar, refined grains and trans-fats were more
likely to use child-oriented features in the form of (i) child-oriented colours including red, orange
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and yellow (90 percent); (ii) spokes characters such as Kellogg’s Tony the Tiger (34 percent) or (iii)
premium offers such as toys, games and coupons (35 percent). Since the majority of these products
were accessible to children, they could influence their parents’ purchase decisions by making verbal
requests for these special products. Ogba and Johnsson [32], also confirmed an influence of children’s
preferences on parents’ purchase of unhealthy food.
3.4. Quality Assessment
Quality assessment was conducted on 194 full text articles that were judged as potentially eligible
after full text assessment. As already indicated above, only 36 of these were rated with a good quality
score (>90 percent) (Figure 2).
Nutrients 2015, 7, page–page
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4. Discussion and Conclusions
The results of this review highlight six key obesogenic environments through which the food
industry influences obesity-related dietary behaviours in children: schools, retailers, mass media
“television”, mass media “internet”, home and promotional campaigns. Two emerging features were
identified from the evidence. First, food products that are high in sugar, fat and sodium such as fast
food, sweets, snacks and unhealthy cereals are overwhelmingly promoted while healthy foods high
in fiber, vitamins and minerals such as fruits and vegetables are often less advertised [36,41,42,54,56].
Second, the food industry uses persuasive marketing techniques such as attractive product packing,
toys, and emotional appeals to forge long-lasting relations with children and create brand loyalty in
the short and long run [27,29,30,32,37–39,57].
The review has also revealed a number of evidence gaps.
Firstly, previous research
has mainly focused on short-term effects on children’s immediate food preferences and
consumption [9,22,23,27–29,31–33,44,46,49,50,52], with only a few studies analyzing long-term effects
on BMI [13,45]. Secondly, most of the currently available evidence focuses on the environmental
exposure “television”, with resulting research gaps in other obesogenic environments which still
need to be addressed. Thirdly, most of the current evidence examines upstream determinants of
childhood overweight and obesity, with only a few studies directly assessing markers of childhood
overweight and obesity and reporting conflicting results [44,45]. Considering the complexity of
the associations between obesogenic environments and childhood obesity, research utilizing more
objective and clinically relevant outcomes could support decision making at policy level with regard
to restraining food industry activities. This complex association is not unique to studies on children,
but has also been demonstrated in studies on adults and adolescents [11].
This study focuses on the plurality of obesogenic diet-related environments through which
the food industry influences children´s dietary behaviour. Our review is broader than other recent
systematic reviews [5–8] that have focused on specific obesogenic environments such as television.
Also, unlike Osei-Assibey et al. [13], our review is not limited to intervention studies or longitudinal
studies and included important evidence from other study designs such as qualitative studies.
The current review also uses a broader approach based on hypotheses from theoretical conceptual
models [14] to address the complexity inherent to the topic. By so doing, it provides an important
step forward in mapping the complexity of obesogenic environments and their influence on eating
behaviour [11,13–15]. Finally, we only included studies that were judged to be good quality; to our
knowledge, this was not done in previous reviews of (child-related) obesogenic food [11,13].
Our review also has some limitations. Firstly, publication bias (whereby positive studies are
more likely to be published than negative studies) and selection bias (owing to our language
limitation to only English, German and French articles) has to be taken into account. Secondly,
the wide range of methods used by studies precluded the use of meta-analysis [10,13]. Thirdly,
few evidence outcomes in our review were reported in anthropometric indices linked to childhood
overweight and obesity. Thus, most studies assumed that a changing intermediary behaviour
(such as changes in eating behaviour or nutrition knowledge) is a requirement for changes in
children´s weight. Fourthly, since we explicitly restricted the search strategy to children, we excluded
studies that address the same issues in adults e.g. perception and effects of curtain colours of a
product. Focusing on children seems reasonable as compared to adults; children are more vulnerable
to persuasive advertisement techniques, which imply that the magnitude of the food industry’s
influence on dietary behaviour and long-term consequences for children are greater [48]. Finally,
the conceptual framework utilized for this review does not comprehensively cover other multiple
networks of further macro environmental sectors such as public transportation systems, sport/leisure
industry, governments within which the food industry is embedded.
Given the consistency observed in our findings that the food industry influences children’s
preferences and consumption for high-energy dense products, additional studies will have limited
value except to elucidate the effects of the food industry on specific sub-populations such as
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low-income families that are so far only analyzed by one study [46]. Rather, the debate should
now center on how this evidence can be integrated in public policy to support governments and
private actors to create healthy food environments where the influence of the food industry is
mitigated. Recently a couple of new broad food policy frameworks have been launched such as
the International Network for Food and Obesity/Non-communicable Diseases Research, Monitoring
and Action Support (INFORMAS) framework and the World Cancer Research Fund International
Nourishing framework. While INFORMAS acts on the international level by providing the first
coordinated global framework that tracks the characteristics of food environments, and policies and
actions of public and private sectors influencing food environments [58] the Nourishing framework
supports governments on the level of the food system by identifying where actions are needed to
promote healthy diets and select and tailor options suitable for their populations [59] Following
these pioneering frameworks, existing food policy frameworks need to be extended to include new,
influential environments that are relevant to policy making. The focus of such an approach would
shift the current child-centric (downstream) perspective to a socio-ecological (upstream) perspective.
Such an up-stream approach is important with respect to effective public health policy and public
health interventions to prevent childhood overweight and obesity. Tailored interventions targeting
the six environmental exposures examined here are likely to hold promise to positively influence
children’s dietary nutrition. Following the recommendations of the United Nations rapporteurs, such
an upstream approach has to be accompanied by an independent controlling and monitoring of the
food industry rather than self-regulation which has proven to be ineffective so far [60].
Our review summarizes an extensive body of literature on the key obesogenic environments
influenced by the food industry and their effects on unhealthy dietary behaviours of children.
Our findings point to the need to shift from child-centric perspective to an upstream perspective
that takes into account the direct influence of key obesogenic food environments on children. Our
review and the perspectives above provide a foundation for public health policy.
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10/5414/s1.
Acknowledgments: We thank the seminar participants at the University Erlangen, Workshop on Health and
Political Economics of Early Childhood Prevention (Erlangen 2014) for excellent comments, Volker Braun for
developing our search strategy and conducting systematic search in electronic databases, Isabelle Hoffmann for
excellent comments on our graphical design. Financial support from the Ministry of Science, Research and the
Arts Baden Wuerttemberg is gratefully acknowledged.
Author Contributions: Diana Sonntag conceived the study; Sarah Schneider and Diana Sonntag performed the
literature search and data extraction; Diana Sonntag, Sarah Schneider, Burkhard Schmidt and Noreen Mdege
analysed the data; all authors were involved in writing the paper and had final approval of the submitted and
published version.
Conflicts of Interest: The authors declare no conflict of interest.
References
1.
2.
3.

4.
5.

Sonntag, D.; Ali, S.; Lehnert, T.; Konnopka, A.; Riedel-Heller, S.; König, H.H. Estimating the lifetime cost of
childhood obesity in Germany: Results of a Markov Model. Pediatr. Obes. 2015. [CrossRef] [PubMed]
Swinburn, B.; Egger, G. Preventive strategies against weight gain and obesity. Obes. Rev. 2002, 3, 289–301.
[CrossRef] [PubMed]
Swinburn, B.; Egger, G.; Raza, F. Dissecting obesogenic environments: The development and application of
a framework for identifying and prioritizing environmental interventions for obesity. Prev. Med. 1999, 29,
563–570. [CrossRef] [PubMed]
Caroli, M.; Argentieri, L.; Cardone, M.; Masi, A. Role of television in childhood obesity prevention. Int. J.
Obes. Relat. Metab. Disord. 2004, 28, S104–S108. [CrossRef] [PubMed]
Cairns, G.; Angus, K.; Hastings, G.; Caraher, M. Systematic reviews of the evidence on the nature, extent
and effects of food marketing to children. A retrospective summary. Appetite 2013, 62, 209–215. [CrossRef]
[PubMed]

8573

Nutrients 2015, 7, 8565–8576

6.

7.
8.
9.

10.
11.
12.
13.

14.

15.
16.

17.

18.
19.
20.
21.
22.

23.

24.
25.
26.
27.

Hastings, G.; McDermott, L.; Angus, K.; Stead, M.; Thomson, G. The Extent, Nature and Effects of Food
Promotion to Children: A Review of Evidence. Available online: http://www.who.int/dietphysicalactivity
/publications/Hastings_paper_marketing.pdf (accessed on 13 June 2015).
McDermott, L.; Hastings, G.; Angus, K. Desk Research to Examine the Influence of Marketing on Children’s food
behaviour; World Health Organization Centre for Social Marketing: Glasgow, UK, 2004.
McGinnis, J.M.; Gootman, J.A.; Kraak, V.I. Food Marketing to Children and Youth: Threat or Opportunity?
National Academies Press: Washington, DC, USA, 2006; pp. 1–156.
Grier, S.A.; Mensinger, J.; Huang, S.H.; Kumanyika, S.K.; Stettler, N. Fast-food marketing and children’s
fast-food consumption: Exploring parents’ influences in an ethnically diverse sample. J. Public Policy Market.
2007, 26, 221–235. [CrossRef]
Jenkin, G.; Madhvani, N.; Signal, L.; Bowers, S. A systematic review of persuasive marketing techniques to
promote food to children on television. Obes. Rev. 2014, 15, 281–293. [CrossRef] [PubMed]
Kirk, S.F.; Penney, T.L.; McHugh, T.L. Characterizing the obesogenic environment: The state of the evidence
with directions for future research. Obes. Rev. 2010, 11, 109–117. [CrossRef] [PubMed]
Lytle, L.A. Measuring the food environment: State of the science. Am. J. Prev. Med. 2009, 36, 134–144.
[CrossRef] [PubMed]
Osei-Assibey, G.; Dick, S.; Macdiarmid, J.; Semple, S.; Reilly, J.J.; Ellaway, A.; Cowie, H.; McNeill, G.
The influence of the food environment on overweight and obesity in young children: A systematic review.
BMJ Open 2012, 2, e001538. [CrossRef] [PubMed]
Ball, K.; Timperio, A.F.; Crawford, D.A. Understanding environmental influences on nutrition and physical
activity behaviours: Where should we look and what should we count? Int. J. Behav. Nutr. Phys. Act. 2006,
3, 5868–5875.
Brug, J.; Kremers, S.P.; Lenthe, F.; Ball, K.; Crawford, D. Environmental determinants of healthy eating: In
need of theory and evidence. Proc. Nutr. Soc. 2008, 67, 307–316. [CrossRef] [PubMed]
Sonntag, D.; Schneider, S. Politische ökonomie und juvenile adipositas—Welchen einfluss hat die
lebensmittel-und getränkeindustrie auf die kindliche gewohnheitsbildung? In Prävention Juveniler
Adipositas—Ein Interdisziplinärer Ansatz; MIPH-Verlag: Mannheim, Germany, 2015.
Shea, B.J.; Grimshaw, J.M.; Wells, G.A.; Boers, M.; Andersson, N.; Hamel, C.; Porter, A.C.; Tugwell, P.;
Moher, D.; Bouter, L.M. Development of amstar: A measurement tool to assess the methodological quality
of systematic reviews. BMC Med. Res. Methodol. 2007, 7, 10. [CrossRef] [PubMed]
Centre for Reviews and Dissemination. Crd’s Guidance for Undertaking Reviews in Health Care; University of
York: York, UK, 2009.
Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G. Preferred reporting items for systematic reviews and
meta-analyses: The prisma statement. Ann. Intern. Med. 2009, 151, 264–269. [CrossRef] [PubMed]
Bortz, J.; Schuster, C. Statistics: For Human and Social Scientists, 7th ed.; Springer-Verlag: Berlin Heidelberg,
Germany, 2010.
Mauss, D.; Li, J.; Schmidt, B.; Angerer, P.; Jarczok, M.N. Measuring allostatic load in the workforce: A
systematic review. Ind. Health 2015, 53, 5–20. [CrossRef] [PubMed]
Dixon, H.G.; Scully, M.L.; Wakefield, M.A.; White, V.M.; Crawford, D.A. The effects of television
advertisements for junk food versus nutritious food on children’s food attitudes and preferences.
Soc. Sci. Med. 2007, 65, 1311–1323. [CrossRef] [PubMed]
Dovey, T.M.; Taylor, L.; Stow, R.; Boyland, E.J.; Halford, J.C. Responsiveness to healthy television (TV) food
advertisements/commercials is only evident in children under the age of seven with low food neophobia.
Appetite 2011, 56, 440–446. [CrossRef] [PubMed]
Potvin Kent, M.; Dubois, L.; Wanless, A. Self-regulation by industry of food marketing is having little impact
during children’s preferred television. Int. J. Pediatr. Obes. 2011, 6, 401–408. [CrossRef] [PubMed]
Potvin Kent, M.; Dubois, L.; Wanless, A. Food marketing on children’s television in two different policy
environments. Int. J. Pediatr. Obes. 2011, 6, E433–E441. [CrossRef] [PubMed]
Potvin Kent, M.; Dubois, L.; Wanless, A. A nutritional comparison of foods and beverages marketed to
children in two advertising policy environments. Obesity 2012, 20, 1829–1837. [CrossRef] [PubMed]
Forman, J.; Halford, J.C.; Summe, H.; MacDougall, M.; Keller, K.L. Food branding influences ad libitum
intake differently in children depending on weight status. Results of a pilot study. Appetite 2009, 53, 76–83.
[CrossRef] [PubMed]

8574

Nutrients 2015, 7, 8565–8576

28.

29.

30.
31.

32.
33.
34.

35.

36.

37.
38.
39.

40.
41.
42.
43.

44.

45.
46.

47.
48.

Keller, K.L.; Kuilema, L.G.; Lee, N.; Yoon, J.; Mascaro, B.; Combes, A.L.; Deutsch, B.; Sorte, K.; Halford, J.C.
The impact of food branding on children’s eating behaviour and obesity. Physiol. Behav. 2012, 106, 379–386.
[CrossRef] [PubMed]
Kopelman, C.A.; Roberts, L.M.; Adab, P. Advertising of food to children: Is brand logo recognition related
to their food knowledge, eating behaviours and food preferences? J. Public Health (Oxf.) 2007, 29, 358–367.
[CrossRef] [PubMed]
McAlister, A.R.; Cornwell, T.B. Collectible toys as marketing tools: Understanding preschool children’s
responses to foods paired with premiums. J. Public Policy Market. 2012, 31, 195–205. [CrossRef]
Briefel, R.R.; Crepinsek, M.K.; Cabili, C.; Wilson, A.; Gleason, P.M. School food environments and practices
affect dietary behaviours of us public school children. J. Am. Diet. Assoc. 2009, 109, S91–S107. [CrossRef]
[PubMed]
Ogba, I.E.; Johnson, R. How packaging affects the product preferences of children and the buyer behaviour
of their parents in the food industry. Young Consum. 2010, 11, 77–89. [CrossRef]
Yu, J. Mothers’ perceptions of the negative impact on tv food ads on children’s food choices. Appetite 2012,
59, 372–376. [CrossRef] [PubMed]
Fleming-Milici, F.; Harris, J.L.; Sarda, V.; Schwartz, M.B. Amount of Hispanic youth exposure to food and
beverage advertising on Spanish- and English-language television. JAMA Pediatr. 2013, 167, 723–730.
[CrossRef] [PubMed]
Adams, J.; Tyrrell, R.; Adamson, A.J.; White, M. Effect of restrictions on television food advertising to
children on exposure to advertisements for “less healthy” foods: Repeat cross-sectional study. PLoS ONE
2012, 7, e31578. [CrossRef] [PubMed]
Bell, R.A.; Cassady, D.; Culp, J.; Alcalay, R. Frequency and types of foods advertised on Saturday morning
and weekday afternoon English- and Spanish-language American television programs. J. Nutr. Educ. Behav.
2009, 41, 406–413. [CrossRef] [PubMed]
Berry, B.; McMullen, T. Visual communication to children in the supermarket context: Health protective or
exploitive? Agric. Hum. Values 2008, 25, 333–348. [CrossRef]
Cicchirillo, V.; Lin, J.S. Stop playing with your food a comparison of for-profit and non-profit food-related
advergames. J. Advert. Res. 2011, 51, 484–498. [CrossRef]
Page, R.M.; Brewster, A. Emotional and rational product appeals in televised food advertisements for
children: Analysis of commercials shown on US broadcast networks. J. Child. Health Care 2007, 11, 323–340.
[CrossRef] [PubMed]
Lascu, D.N.; Manrai, A.K.; Manrai, L.A.; Amissah, F.B. Online marketing of food products to children: The
effects of national consumer policies in high-income countries. Young Consum. 2013, 14, 19–40. [CrossRef]
Manganello, J.A.; Clegg Smith, K.; Sudakow, K.; Summers, A.C. A content analysis of food advertisements
appearing in parenting magazines. Public Health Nutr. 2013, 16, 2188–2196. [CrossRef] [PubMed]
Warren, R.; Wicks, J.L.; Wicks, R.H.; Fosu, I.; Chung, D.H. Food and beverage advertising to children on us
television: Did national food advertisers respond? J. Mass Commun. Q. 2007, 84, 795–810. [CrossRef]
Wicks, J.L.; Warren, R.; Fosu, I.; Wicks, R.H. Dual-modality disclaimers, emotional appeals, and production
techniques in food advertising airing during programs rated for children. Is there a good balance? J. Advert.
2009, 38, 93–105. [CrossRef]
Andreyeva, T.; Kelly, I.R.; Harris, J.L. Exposure to food advertising on television: Associations with
children’s fast food and soft drink consumption and obesity. Econ. Hum. Biol. 2011, 9, 221–233. [CrossRef]
[PubMed]
Beales, J.H.; Kulick, R. Does advertising on television cause childhood obesity? A longitudinal analysis.
J. Public Policy Market. 2013, 32, 185–194. [CrossRef]
Buijzen, M.; Schuurman, J.; Bomhof, E. Associations between children’s television advertising exposure and
their food consumption patterns: A household diary-survey study. Appetite 2008, 50, 231–239. [CrossRef]
[PubMed]
Huang, R.; Yang, M.Z. Buy what is advertised on television? Evidence from bans on child-directed food
advertising. J. Public Policy Market. 2013, 32, 207–222. [CrossRef]
Carter, O.B.; Patterson, L.J.; Donovan, R.J.; Ewing, M.T.; Roberts, C.M. Children’s understanding of the
selling versus persuasive intent of junk food advertising: Implications for regulation. Soc. Sci. Med. 2011,
72, 962–968. [CrossRef] [PubMed]

8575

Nutrients 2015, 7, 8565–8576

49.

50.
51.
52.
53.

54.

55.

56.

57.

58.

59.

60.

Chernin, A. The Relationship between Children’s Knowledge of Persuasive Intent and Persuasion: The
Case of Televised Food Marketing. Ph.D. Thesis, University of Pennsylvania, Philadelphia, PA, USA,
January 2007.
Harris, J.L.; Bargh, J.A.; Brownell, K.D. Priming effects of television food advertising on eating behaviour.
Health Psychol. 2009, 28, 404–413. [CrossRef] [PubMed]
Jones, S.C.; Kervin, L. An experimental study on the effects of exposure to magazine advertising on
children’s food choices. Public Health Nutr. 2011, 14, 1337–1344. [CrossRef] [PubMed]
Jones, S.; Fabrianesi, B. Gross for kids but good for parents: Differing messages in advertisements for the
same products. Public Health Nutr. 2008, 11, 588–595. [CrossRef] [PubMed]
Paek, H.J.; Quilliam, E.T.; Kim, S.; Weatherspoon, L.J.; Rifon, N.J.; Lee, M. Characteristics of food
advergames that reach children and the nutrient quality of the foods they advertise. Internet Res. 2014,
24, 63–81. [CrossRef]
Schwartz, M.B.; Ross, C.; Harris, J.L.; Jernigan, D.H.; Siegel, M.; Ostroff, J.; Brownell, K.D. Breakfast cereal
industry pledges to self-regulate advertising to youth: Will they improve the marketing landscape? J. Public
Health Policy 2010, 31, 59–73. [CrossRef] [PubMed]
Potvin Kent, M.; Wanless, A. The influence of the children’s food and beverage advertising initiative:
Change in children’s exposure to food advertising on television in Canada between 2006–2009. Int. J. Obes.
2014, 38, 558–562. [CrossRef] [PubMed]
Adams, J.; Hennessy-Priest, K.; Ingimarsdottir, S.; Sheeshka, J.; Ostbye, T.; White, M. Changes in food
advertisements during “prime-time” television from 1991 to 2006 in the UK and Canada. Br. J. Nutr. 2009,
102, 584–593. [CrossRef] [PubMed]
Swinburn, B.; Kraak, V.; Rutter, H.; Vandevijvere, S.; Lobstein, T.; Sacks, G.; Gomes, F.; Marsh, T.;
Magnusson, R. Strengthening of accountability systems to create healthy food environments and reduce
global obesity. Lancet 2015, 385, 2534–2545. [CrossRef]
Swinburn, B.; Sacks, G.; Vandevijvere, S.; Kumanyika, S.; Lobstein, T.; Neal, B.; Barquera, S.; Friel, S.;
Hawkes, C.; Kelly, B.; et al. Informas (international network for food and obesity/non-communicable
diseases research, monitoring and action support): Overview and key principles. Obes. Rev. 2013, 14,
1–12. [CrossRef] [PubMed]
Hawkes, C.; Jewell, J.; Allen, K. A food policy package for healthy diets and the prevention of obesity
and diet-related non-communicable diseases: The nourishing framework. Obes. Rev. 2013, 14, 159–168.
[CrossRef] [PubMed]
Grover, A. Report of the Special Rapporteur on the Right of Everyone to the Enjoyment of the Highest
Attainable Standard of Physical and Mental Health: Unhealthy Foods, Non-Communicable Diseases
and the Right to Health. Available online: http://www.who.int/nmh/events/2014/who-statement.pdf
(accessed on 4 May 2015).
© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open
access article distributed under the terms and conditions of the Creative Commons by
Attribution (CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

8576

