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Abstract:
In the context of a global obesity epidemic that has led to an unprecedented burden of non-communicable disease, the role of food and beverage marketing to children has been scrutinised in numerous studies. This paper discusses the broader concept of an obesity-promoting food environment, before reviewing key, recent (last 5 years) international research findings with regard to both the prevalence and effects of food and beverage advertising on children’s intake. Evidence relating to the two main avenues of food marketing exposure, television and the internet, is explored and consideration is given to the differences in consumer experience of these types of promotion. Despite methodological differences and the varying population samples studied, the outcomes are broadly consistent – food advertising is prevalent, it promotes largely energy dense, nutrient poor foods, and even short-term exposure results in children increasing their food consumption. Policymakers are implored to drive forward meaningful changes in the food environment to support healthier choices and reduce the incidence of obesity and related diseases.
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Review methodology:
This review aims at providing an overview of recent developments in this field.  After limiting the search to the last 5 full years 2009-2014, we searched the following databases: Web of Knowledge and PubMed (keyword search terms used: television, internet, new media, food advertising, food marketing, children, food intake, energy intake, consumption and combinations of these terms). In addition we used the references from the articles obtained by this method to check for additional relevant material.
Abbreviations:
WHO – World Health Organisation
HFSS – High fat, sugar, salt foods
Kcal - Kilocalorie
CFBAI – Children’s Food and Beverage Advertising Initiative















Introduction

The World Health Organisation (WHO) has stated that the commercial promotion of energy-dense, micronutrient-poor food and beverages (‘food and beverages’ hereafter referred to just as ‘food’) to children is a significant contributor to childhood obesity and chronic disease (1). Similarly, public health experts assert that a food environment characterised by ubiquitous, powerfully effective food marketing that encourages consumption of high fat, sugar, salt (HFSS) products is a leading cause of the obesity epidemic (2, 3). In the WHO European Region 21.3% boys and 23.3% of girls aged 5-9 years are overweight (including obesity), and in the Americas the figures are 23.4% for boys and 22.6% for girls (4). In many cases, rates have more than doubled in the last 40 years (4).

For young people, carrying excess weight is associated with a number of health-related and psychosocial consequences, both in the short and long term.  Children and adolescents who are obese are at increased risk of suffering psychological ill health (for example, related to bullying and social isolation resulting in low self-esteem and poor quality of life), cardiovascular risk factors, asthma, chronic inflammation, orthopaedic abnormalities, liver disease and diabetes (types I and II) (5).
 
Early intervention is crucial. Obese children become obese adults and such individuals have an elevated likelihood of suffering cardiovascular risk factors, diabetes, some forms of cancer, depression, arthritis, adverse socioeconomic outcomes and premature mortality (5). This burden of associated co-morbidities is not only damaging for the individual but can be an economic challenge for society as a whole. For example, obesity has been estimated to cost the UK National Health Service £1 billion annually, with the total impact on employment potentially costing up to £10 billion (6).

The role of food marketing in the development of youth obesity is a particular concern given that children are preferentially targeted by marketers (7). This is because they beneficially affect product sales in three ways: they are independent consumers (with pocket money often spent on snacks and confectionery), they have significant influence over family purchases, and they are also future adult consumers whose brand loyalty, if established in youth, can be highly financially rewarding for the company over the lifespan (8).

Food marketing creates demand for both highly palatable foods and, notably, highly appealing brands. The term ‘brand’ can be defined as “a name, term, sign, symbol, design, or a combination of these, that identifies the goods or services of one seller or group of sellers and differentiates them from those of the competition” (9). Branding is a critical aspect of advertising, particularly for children and young people; the majority of child-oriented food advertisements take a branding approach (10).  Television advertising is thought to be very effective at building strong brands (11). Of all commodities, food is one of the most highly branded items, with over 80% of US grocery items being branded (8).  This level of branding of food products lends itself well to major advertising campaigns, and food manufacturers carry out advertising activity with the aim of building brand awareness and brand loyalty as there is a belief that brand preference precedes purchase behaviour (8).  Brand preference is thought to be developed through a number of associations fostered between the brand and the consumer, such as ‘need association’ (repeatedly linking the product with a particular need, thus linking the two concepts in the consumer’s mind via conditioning) and ‘behaviour modification’ (conditioning consumers to buy the brand by the manipulation of cues and rewards) (12).

Indeed, there are a number of routes via which marketing is thought to affect dietary health including influencing food preferences and choices, brand and product attitudes, purchase intentions etc. (see (13) for an excellent review). However, with a view to brevity and clarity, this review will focus solely on effects on food intake as this is arguably the most pertinent outcome measure for links to weight gain and therefore risk of suffering diabetes and other obesity-related co-morbidities. We will consider advertising impact on both the quantity (amount) and quality (relative intakes of healthy versus unhealthy) of food intake where possible.

Therefore, we review recent developments in research exploring the issue of food marketing to children, with a focus on children’s exposure to food advertising and also the power of that exposure to influence their food intake.










The obesogenic environment
The obesogenic environment has been defined as “the sum of influences that the surroundings, opportunities, or conditions of life have on promoting obesity in individuals or populations (p. 564)” (14), and a large body of literature suggests that current obesity levels are the result of a normal human response to the obesogenic environment that exists in most developed countries (15). Indeed, the dramatic rises in obesity rates observed in the past few decades imply that changes in body weight are largely due to environmental, rather than genetic, causes (16). The most prominent environment drivers of obesity are thought to be within our food system, where there exists an increased supply of cheap, palatable, and energy-dense nutrient-poor foods which are readily accessible and increasingly promoted (15). 
Although this review will focus on the food promotion element of this relationship, it is useful to also briefly consider the literature relating to individual and societal accessibility to food as this is critically important to our understanding of the pathways through which marketing may operate.  The past decade has seen consumption of food away from the home increase by 29% in the UK (17) while the number of fast food outlets has also seen considerable growth (18). However, studies aiming to explore how particular obesogenic food environments (e.g., areas such as cities, school and communities) may promote poor diets and weight gain have considered both the unavailability of healthy foods and abundance of unhealthy food outlets, and have often reported contradictory findings (19-21). Indeed when considering unhealthy food outlets, a review of studies into exposure and body weight found fewer than half reported positive associations (22).  Even fewer studies reported associations with unhealthy dietary outcomes (22, 23). However one recent UK study into links between environmental exposure to takeaway food outlets found that exposure in home, work, and commuting environments collectively was significantly associated with marginally higher (in magnitude) consumption of takeaway food, increased BMI and greater odds of obesity (19).  
Perhaps the most consistent evidence into food accessibility playing a role in determining body weight comes largely from the United States, with studies suggesting that greater availability of healthy foods and healthier food outlets are associated with lower obesity rates (24, 25) and increased consumption of healthier foods (26). Researchers posit that methodological issues (e.g., use of brief dietary assessments) may hamper this literature resulting in false findings and reduced power to distinguish associations (19, 23).  Furthermore, differences in food environments by country (e.g., cultural, environment and socioeconomic factors) limit generalizability of data to regions other than where studies are conducted (27).  Thus research into accessibility of foods remains challenging and, as it stands, the evidence base is not substantial enough to drive government policy intervention towards modifying obesogenic neighbourhoods (19). However, research studying the promotion of foods is perhaps more consistent and clear cut. This will now be explored.

Food marketing and media: Exposure
Food and beverage advertisers spend in the region of $15 billion each year targeting the US youth market alone (28), and therefore it is perhaps unsurprising that children can be exposed to marketing through an abundance of avenues (29), including event sponsorship (30), outdoor advertising (31), magazines (32, 33) and at point of sale in retail environments (34) (see Figure 1). However, research into food advertising and its effects has tended to focus on traditional broadcast media (primarily television) and, more recently, new non-broadcast media avenues (primarily the internet and social media) as being most important in terms of reach and impact and therefore the current paper will focus on these two methods.
[FIGURE 1 HERE]
Television offers one of the first mediums through which a child will encounter commercial food promotion (35) and findings from a survey by the UK broadcast regulator shows that TV is the media device that would be most missed by children and adolescents (36).  Despite the increasing availability of other options, television is still the media activity 5-15 year olds would prefer to do when given the choice and as such more time is spent watching television every week (an average of 14.6 hours) than undertaking any other media activity (36).  Thus, TV remains the chief medium for food and drink advertising globally (37).
A 2010 study (37) provides a global perspective on the prevalence of television food advertising to children, with the inclusion of data from 13 research groups covering Australia, Asia, Western Europe, and North and South America. Overall, food advertisements comprised 11-29% of all advertisements analysed, but of those, between 53 and 87% represented foods that were high in undesirable nutrients, including fat, sodium or energy. In Germany , the US, and Canada these ‘non-core’ foods accounted for greater than 80% of all foods advertised on television.  Across the sample non-core food advertisements were more prevalent at times when higher numbers of children would be watching television (peak viewing times) (37). In an extension of this study design to further explore the UK landscape, we studied over 5000 hours of commercial programming on channels popular with young people and found that 12.8% of all advertisements were for food (with higher rates during peak versus non-peak child viewing periods) and the majority were for non-core, unhealthy foods (38).
A US study used television ratings data for 2003, 2005, 2007 and 2009 to analyse the nutritional content of foods advertised to children across this time period (39). This analysis showed that whilst exposure to unhealthy food and beverage product promotions fell, exposure to fast food advertisements actually increased such that overall there was no notable improvement in the nutritional content of advertisements viewed by children. A more recent  study by the same authors notes that the situation had not substantially improved by 2013 (40) despite the intervening emergence of the Children’s Food and Beverage Advertising Initiative (CFBAI; http://www.bbb.org/council/the-national-partner-program/national-advertising-review-services/childrens-food-and-beverage-advertising-initiative/) in which several leading consumables companies pledged to market their products to children responsibly.
However, food advertising is now far more than just ‘spot ads’ on television. The term ‘new media’ refers to digital technologies, including the Internet and mobile devices, that are ever-changing and expanding (41). Recent years have seen children and young people becoming increasingly competent and consistent users of the internet and other digital media (42) and food and beverage companies have taken advantage of this trend. Child-targeted food marketing has firmly established itself amongst commercial websites, third-party Internet advertising (i.e. placement of banner advertising on other companies’ websites), online videos, social media, and advergames (43). On Facebook for example, estimates of the biggest advertising expenditures in 2013 included several major global food and beverage companies (such as Nestle, Coca-Cola and Starbucks)(44). In a recent study, Kelly et al., (45) analysed the marketing techniques used by the most popular food and beverage brand Facebook pages in Australia (including Subway and Coca-Cola). They found that many were unique to social media in that they could directly increase consumer interaction and engagement (and in some instances, even facilitate product purchase directly), with adolescents amongst those seemingly most receptive to this type of content.
Other content analyses of online food and beverage marketing to children have also noted the pervasiveness of the promotion of energy dense, nutrient poor foods by a range of persuasive methods. In a study linking television and internet marketing (as is increasingly the case in marketing strategies, with shifts towards more integrated marketing communication frameworks(46)), Culp et al conducted a content analysis of websites that had been advertised on Cartoon Network and Nickelodeon (47). They examined 290 web pages across 19 internet sites and found that games, appearing on 81% of websites, were the most predominant promotion strategy used and all games had at least 1 brand identifier (e.g. a logo). In addition, their analysis found that a child would be exposed to an average of just one ‘healthful’ message for every 45 exposures to brand identifiers (47). In another study, it was found that of the 24 purposively sampled websites (sponsored by 10 companies that promote products to children), over 80% targeted children below the age of 12 (48). The marketing techniques used included free website membership (63% of sites), leaderboards (encouraging prolonged and repeated visits, as well as peer competition, 50%), advergames (79%) and branded downloadable content (76%). The websites evaluated all belonged to companies who were signatories of the aforementioned self-regulatory initiative (CFBAI). Another study also found that there were no statistically significant differences in the presence of marketing features or the number of those features on websites that were or were not covered by a similar Canadian initiative (although signatory company sites had more healthy lifestyle messages and child protection features than the non-signatory sites)(49).
Of course, new media varies from traditional forms of marketing in many respects (41).  Indeed research demonstrates that new media marketing facilitates peer endorsement of, and personal relationships with food and beverage brands (50).  These qualities are extremely effective at strengthening brand awareness and encouraging product purchases (51).  Additionally, children have been found to have far lower recognition of advertisements on webpages than they would for identifying television advertisements at the same age (52) whilst advergames (advertising embedded within online games) further increase difficulty in recognising advertising messages.

Food marketing and media: Power to influence food intake
Research exploring the impact of food marketing on children has tended to focus on responsivity to television advertisements or to food brand sponsored internet advergames. The differences between the two are readily apparent. Advergames offer much greater interactivity and are immersive, where television is not, but the games are also typically very simple and 2D in nature so television advertising could be argued to make up for the lack of interactivity by virtue of the sophisticated and realistic virtual worlds that can be created on screen (53).  A recent study found that both approaches improved brand attitudes to a similar degree and therefore that the two could be considered as equals in terms of persuasive effect (53).
The impact of television food advertising on food intake in children has been the focus of several experimental research papers over the last four decades, from the earliest papers of Gorn & Goldberg (54) and Jeffrey et al (55) to a renewed interest nearly 25 years later with Halford et al’s series of studies (56-58) . In the five year time frame of particular interest to this review, three relevant studies been published, each demonstrating that exposure to television food advertising increased food intake in children.
In a US study (59) a total of 118 children (across two studies, 7-11 years, 62 male) were shown a cartoon that either included food advertising or other (non-food) advertising. Children were given a snack while watching, and those who viewed the food advertising consumed 45% more of the snack than those who saw the non-food advertising. Following this, Dovey et al., (60) exposed 66 children (5-7 years, 34 male) to unhealthy food advertisements, healthy food advertisements and toy (control) advertisements in a within-subjects design. Children were additionally categorised as either high or low on a food neophobia scale (measuring their “reluctance to eat, or avoidance of, new foods”, p441). Food advert exposure (whether it was for unhealthy or healthy products) increased highly neophobic children’s intake of foods at a subsequent ad libitum snack opportunity by 11% (47 kcal), whereas low neophobic children ate 14% more following the unhealthy adverts only (relative to control). Healthy food adverts did not increase children’s consumption of healthy foods but low neophobic children did eat less chocolate in this condition.
Although designed to explore the influence of a celebrity endorser over intake of a particular endorsed brand of food, in a recent study we also demonstrated the impact of television food advertising on intake (61). 181 children (8-11 years, 90 male) viewed one of the following videos embedded within the same cartoon: 1) an advertisement for the endorsed brand of crisps (potato chips), 2) an advertisement for another snack item, 3) television footage of the celebrity endorser in a non-promotional context or 4) a non-food advertisement. Subsequently children were invited to eat ad libitum from two bowls of crisps, one labelled as the endorsed brand and the other ‘supermarket brand’ (in fact, both bowls contained the same crisps, the endorsed brand). In both the food advertisement conditions (endorsed crisp and other snack food advertisement), mean intake was greater than for the non-food advertisement group (although for the non-endorsed snack item this difference was not statistically significant).
The evidence base regarding the effects of advergames on actual food intake is still in its infancy, but some papers have emerged in recent years that begin to shed light on the impact of this form of marketing. Harris and colleagues (62) exposed 152 US children (7-12 years; 80 male) to either unhealthy, healthy or non-food computer games in a randomised between-subjects design and then presented the participants with healthy, moderately healthy and unhealthy snack foods for ad libitum consumption.  After playing the unhealthy advergame, children increased their intake by 56% (77 kcal) compared to the healthy advergame and 16% (25kcal) compared to the non-food control game.  The authors noted that whilst playing the healthy game did increase fruit and vegetable consumption, only one website in their prior content analysis actually promoted healthy foods. Folkvord et al (63) used a similar approach to study 270 Dutch children (8-10 years; 139 male) and found that, like Harris et al., playing an unhealthy food advergame increased children’s food intake compared to the healthy game (7.1% or 13 kcal) and the non-food game (53.0% or 68 kcal). However, in their study, playing the healthy advergame also increased total energy intake relative to control (by 42.8% or 55 kcal), with no significant increase in fruit consumption, indicating that children simply responded to the food cues regardless of the advertised brand or product type (63).
More recent research has sought to identify mechanisms through which advergames may increase consumption and it has been postulated that the personality construct impulsivity (“the tendency to control, think and plan insufficiently” p.1008) may play a (64). A sample of 261 Dutch children (7-10 years; 131 male) categorised as either high or low on impulsivity were exposed to an advergame promoting either energy-dense snacks or non-food products. In an additional manipulation, half of the children in each group were rewarded to refrain from eating (an inhibition task) whilst the others were not. In this study, food intake was greater following the food advergame and rewarding children to refrain from eating did decrease caloric intake – except in highly impulsive children who had played the food advergame. The authors interpret this as demonstrating that the promotional influence of advergames is strong enough to overrule attempts at inhibition, suggesting that even children who consciously seek to maintain healthy behaviours may struggle to resist these impacts.

Summary and conclusions
The evidence base demonstrating that food advertising (and more widely, marketing) impacts upon children’s eating behaviour is sizeable and growing. This paper has reviewed evidence from just the preceding five years, with a focus solely on children’s exposure to food advertising via television and the internet and analyses of the impact of exposure on food intake only. Even within this limited scope, the volume of research discussed demonstrates that this is very much an active research area and it is evidently producing broadly consistent patterns across the world. Despite the introduction of various voluntary ‘self-regulatory’ regimes as well as statutory legislation in some territories (a discussion of which was beyond the remit of this paper), it is evident that current approaches are not adequately tackling the ‘obesogenic food environment’. Food advertising still predominantly promotes the consumption of unhealthy foods. It is persuasive and engaging as it does so, and perhaps unsurprisingly, children respond accordingly. Food advertising can even act to overwhelm children’s ability to control themselves. The factors that influence children’s food selections and eating behaviours can have profound effects on diet both at critical stages of development and more generally across the lifespan, and therefore they play a crucial role in lifelong health and well-being. Policymakers need to consider how to effect real meaningful change in our food environment, including the culture of pervasively marketing unhealthy foods to minors, so that long overdue inroads into tackling the obesity pandemic can finally be made.
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