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Abstract 

 

Television advertising of energy-dense nutrient-poor (EDNP) foods and beverages has been 

widely implicated as influencing children’s food and beverage preferences, purchase requests 

and consumption. However, television advertising of nutritious foods such as fruit and 

vegetables is an underutilised tool in health promotion.  

Taste perception is an important influence in dietary choices. Advertising can increase adults’ 

positive taste perceptions if exposure occurs before the product is consumed and positively 

reconstruct taste memory if shown after consumption of the product.  

This thesis provides unique evidence that liked television advertising can positively enhance 

children’s expectancies for, and memories of, the taste of apples. Two television advertisements 

using appeals commonly used in promotion EDNP foods to children, one promoting the ‘great 

taste’ of apples and the other depicting apples as a socially-approved ‘fun’ food that, were 

shown to be effective with pleasant tasting apples. The taste advertisement was also able to 

positively influence children’s taste ratings for less pleasant tasting apples when shown after 

they had eaten apple. These advertising-enhanced taste ratings influenced children’s decision 

to eat more apple, intention to ask for purchase of the advertised apples and intention to 

purchase apples using their own money. This evidence supports the use of television 

advertising to successfully promote fruit and vegetables to children. 
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Chapter 1.  Study overview 

 

1.1  Introduction 

Television advertising of energy-dense nutrient-poor (EDNP) foods and beverages has been 

widely implicated by public health researchers and practitioners as a significant contributing 

factor to the rise of childhood obesity over the past 30 years. International literature reviews 

by respected researchers, published by reputable organisations, have described and 

confirmed this link (Cairns, Angus, & Hastings, 2009; Escalante de Cruz, Phillips, Visch, & 

Saunders, 2004; Federal Trade Commission, 2008, 2012; Gantz, Schwartz, Angelini, & 

Rideout, 2007; Hastings et al., 2003; McGinnis, Gootman, & Kraak, 2006; Wilcox et al., 

2004). This link is of public health concern as being overweight or obese puts children at a 

higher risk of a range of serious health issues.  

EDNP food advertising is ubiquitous and utilises a range of persuasive script and production 

techniques to gain children’s attention and associate desirable emotions and attributes with 

the advertised products. Messages commonly used in children’s advertising are that the 

advertised food ‘tastes great’, is ‘fun’, ‘cool’ and its consumption will result in a positive life 

transformation. It is argued that this advertising has contributed to the development of a 

social norm for the acceptable consumption of advertised EDNP foods and beverages, and 

directly influencing children’s attitudes to brands, preferences, purchase requests, and 

consumption. Consequently, the World Health Organisation (WHO) has recommended a 

reduction in the marketing of EDNP foods and beverages to children (World Health 

Organization, 2010, 2012).  

Although television advertising as a major component of the social marketing mix has 

increased consumption of healthy food choices by adults (Pollard et al., 2008; Reger, 

Wootan, & Booth-Butterfield, 1999) and children (Silver, 1983), television advertising for 

nutritious foods remains an underutilised tool in health promotion. Children would gain health 

benefits from eating more fruit and vegetables (National Health and Medical Research 

Council, 2013) and television advertising is a potential method for increasing such 

consumption. 
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1.2  Overview of the research problem 

Taste perception is an important influence on children’s fruit and vegetable preferences and 

consumption (Baranowski et al., 1993; Baxter & Thompson, 2002; Bere & Klepp, 2005; 

Blanchette & Brug, 2005; Brug, Tak, te Velde, Bere, & de Bourdeaudhuij, 2008; De 

Bourdeaudhuij et al., 2006; Perez-Rodrigo, Ribas, Serra-Majem, & Aranceta, 2003; Wind et 

al., 2006). While health promoters seek to encourage children to eat more fruit and 

vegetable, these products can vary greatly in taste quality depending on ripeness, freshness 

and storage history. A method which successfully increases children’s positive taste 

perception of fruit and vegetables has the potential to increase their consumption of fruit and 

vegetables. 

Empirical studies have shown that advertising can positively influence adults’ taste 

perceptions (Braun-LaTour & LaTour, 2005; Braun, 1999; Chang, 2004; Kum & Lee, 2011; 

Micu, 2010; Olson & Dover, 1979; Orth & De Marchi, 2007b). Advertising can increase 

positive taste perceptions if exposure occurs before the product is consumed (forward 

framing) and positively reconstruct taste memory if shown after consumption of the product 

(backwards framing). It has been hitherto unknown if these advertising framing effects can 

influence children’s taste perceptions.   

 

1.3  Scope of the study 

This study sought to investigate the ability of advertising to influence children’s taste 

perceptions and discover if, as with adults, forward and backward framing effects exist. The 

literature to be presented in Chapter 3 indicates that there may be differences between the 

responses of children who have just become able to verbalise the selling intent of 

advertising (i.e. 7 to 8 year olds) and children with a more sophisticated understanding of 

advertising for whom an understanding of persuasive intent has begun to emerge (i.e. 11 to 

12 year olds). Some published studies reported in Chapter 3 have found that boys are more 

influenced than girls and that overweight/obese children are more influenced than healthy 

weight children. Therefore, this study will consider those variables.  

This study also sought to respond to calls for health promoters to utilise high-quality, 

professionally created television advertisements that are liked by children and contain 

elements that appeal to children to promote healthy foods such as fruit and vegetables 

(Dovey, Taylor, Stow, Boyland, & Halford, 2011; Goldberg, Gorn, & Gibson, 1978; Gorn & 
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Goldberg, 1982; Jeffrey, McLellarn, & Fox, 1982). Chapter 3 established that taste appeals 

and emotive fun/social acceptance appeals are widely used in television advertising of 

EDNP foods to children. This study therefore utilised two well-liked fruit advertisements: one 

that depicted a taste appeal as a positive emotional consumption process (Micu, 2012; D. J. 

Moore & Lee, 2012) and one that depicted an emotional fun/social acceptance appeal 

(Schor & Ford, 2007). Neither advertisement made any reference to nutrition. This study was 

also able to respond to the concern of Dovey (2011), who noted a limitation of research 

being the prohibitive cost of creating television advertisements for nutritious foods that have 

parity with the high budget EDNP food advertisements. The candidate is a trained and 

experienced filmmaker who was able to produce a professional product at a low cost. 

Red apples were chosen as they are a popular fruit with children (Coase & Bayliss, 1995; 

Kühn & Thybo, 2001; Perez-Rodrigo et al., 2003; Thybo, Kühn, & Martens, 2003), are 

available year-round in Western Australia, and slices of apple are robust enough to enable 

similar looking portions to be created and utilised over a time period of half an hour before 

deteriorating.  

Adult studies have indicated that advertising-enhanced product experience can occur even 

when the product experience was unpleasant (Braun-LaTour & LaTour, 2005; Braun, 1999; 

Kum & Lee, 2011). Hence this study used both pleasant and less pleasant tasting apple 

slices. Apples are somewhat absorbent and can be made to taste unpleasant by painting 

them with a mixture of salt and vinegar. Some children have a preference for more sour 

tasting fruit (Liem, Bogers, Dagnelie, & de Graaf, 2006; Liem & Mennella, 2003), but the use 

of vinegar, which contains acetic acid rather than citric acid, adds sourness but with a less 

pleasant after-taste.  

This project was approved by the Curtin University Human Research Ethics Committee (HR 

24/2006) and supported by a research grant from Healthway – the Western Australian 

Health Promotion Foundation (Research Project Grant 15165). 
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1.4  Aims of the study 

The aims of this study were to determine: 

1. Whether professionally-made liked advertising is able to increase children’s taste 

ratings of apple slices; 

2. Whether advertising the positive taste attribute of apples or the positive fun/social 

experience of apples is more effective in influencing children’s taste judgements; 

3. Whether advertising exposure before the consumption of apples (‘forward framing’) is 

able to positively influence subsequent taste judgements, even if the taste 

experience is actually unpleasant; 

4. Whether advertising exposure after the consumption of apples (‘backward framing’) 

is able to positively reconstruct memories of apples consumption, even if the taste 

experience is actually unpleasant; and 

5. Whether advertising exposure impacts on children’s decision to eat more apple in the 

immediate future, intention to request apple purchase, and intention to use their own 

money to purchase apples. 

The study also aims to assess whether there are any differences in responses according to 

a child’s age group, socio-economic (SES) level, gender or body mass index (BMI). 

 

1.5  Hypotheses of the study 

This study tested the following hypotheses: 

1. Both the taste and fun advertisements will increase taste rating in exposed children 

compared with control children; 

2. Both the taste and fun advertisements will have both forward and backward framing 

effects on taste ratings for both pleasant and unpleasant tasting apple; 

3. Both the taste and fun advertisements will increase decision to eat more apple, 

intention to request apple purchase, and intention to use own money to purchase 

apples in exposed children compared with control children. 
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This study explored the results by age group, gender, SES and BMI with null hypotheses 

postulated; that is, that there would be no significant differences between these groups. 

 

1.6  Significance of the study 

This thesis provides unique evidence that television advertising for apples can positively 

influence children’s taste rating of apples with both forward and backward framing effects. 

Two television advertisements, one promoting the ‘great taste’ of apples and the other 

depicting apples as a ‘fun’ food, were shown to be effective with pleasant tasting apples. The 

advertisement promoting taste was also able to positively influence children’s taste ratings 

when the apple tasted less pleasant. These advertising-enhanced taste ratings were related 

to children’s decision to consume more apples, intention to ask for purchase of the 

advertised apples and intention to purchase apples using their own money.  

This evidence supports the use of television advertising to successfully promote fruit and 

vegetables to children. Health promoters can use both taste and fun/social appeals to 

enhance children’s taste expectations for, and taste memories of, fruit and vegetables. This 

is likely to increase children’s consumption of the advertised fruit and vegetables. The use of 

taste appeals is particularly important as the taste of fruit and vegetables can vary and 

vegetables are not usually well-liked by children. Engaging children with a nutrition or health 

message is not required; the same strategies that have proven effective with EDNP foods 

can also be effective with fruit and vegetables. 

This new evidence can also be used to support the work of public health advocates who 

argue for a reduction or elimination of the exposure of children to television advertising for 

EDNP foods and beverages. That is, this study has demonstrated a specific way by which 

advertising may influence EDNP food preference and consumption by enhancing taste 

expectations and taste memories. 
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1.7  Thesis organisation 

The following four chapters provide a detailed background to the research area sourced 

from the published literature both internationally and in Australia. Chapter 2 presents 

evidence for the link between television viewing and childhood overweight and obesity. 

Chapter 3 presents evidence for the influence of television advertising on children’s EDNP 

food preferences, purchase requests and consumption. Chapter 3 outlines the persuasive 

appeals and themes successfully used by EDNP food and beverage television advertising. 

Chapter 4 discusses current knowledge with regard to television advertising of nutritious 

foods, particularly fruit and vegetables. Chapter 5 describes the known influence of 

advertising on food and beverage product experience, including taste ratings, by adults and 

children. 

The subsequent three chapters then present this study in detail. Chapter 6 outlines the three 

stages of the methodology: (i) the development of the two television advertisements; (ii) the 

pre-testing of the advertisements and the apple slices; and (iii) the main study which sought 

to test the hypotheses and answer the research questions. Chapter 7 presents the results of 

the main study. Chapter 8 discusses the results and their implications for the successful 

promotion of fruit and vegetable consumption to children. The contribution of this study to 

the development of public health policy addressing the marketing of unhealthy foods and 

beverages to children is also discussed. 

When referring to children of specific age ranges, the age range will be given in years when 

relevant. The term ‘pre-schoolers’ will be used to refer to those aged 5 years and under, 

‘children’ when referring to 6 to 12 year olds, and ‘adolescents’ when referring to 13 to 17 

year olds. When the term ‘children’ is used more generally, it is intended to refer to all 

people aged under 18 years. 
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Chapter 2.  Children’s television viewing and overweight/obesity 

 

2.1  The increase in the prevalence of childhood obesity in Australia 

There has been a global increase in the prevalence of overweight and obesity in childhood 

since the 1970s, particularly in higher income countries and among urbanised populations 

(Wang & Lobstein, 2006). Australian children have followed this international trend. 

Norton et al. (2006) analysed all available data sets from over the last century and 

calculated the overweight and obesity prevalence rates of Australian children aged from 5 to 

15 years. This analysis revealed that prevalence rates were low and relatively constant 

before accelerating from about the 1970s and continuing to climb until at least 2003. A re-

evaluation of two national surveys of Australian children’s BMI in 1985 and 1995, applying 

the new standard international definitions of overweight and obesity (Cole, Bellizzi, Flegal, & 

Dietz, 2000), found a doubling of overweight and a trebling of obesity between 1985 and 

1995 (Magarey, Daniels, & Boulton, 2001). Results from five smaller surveys in three 

Australian states between 1969 and 1997 confirmed that the prevalence of combined 

overweight and obesity doubled between 1985 and 1997, and that the rate of increase was 

accelerating (Booth et al., 2003). One state-based Australian survey noted a continued 

increase in children’s BMI between 1997 and 2002 (Dollman & Pilgrim, 2005).  

The 2007 Australian National Children’s Nutrition and Physical Activity Survey measured 

more than 4,000 children and reported that 17% of children were overweight and 6% were 

obese (Department of Health and Ageing, 2008). The Western Australian Child and 

Adolescent Physical Activity and Nutrition Survey (CAPANS) 2003 measured over 2,000 

children aged 7 to 16 years (Hands, Parker, Glasson, Brinkman, & Read, 2004) and the later 

CAPANS 2008 survey measured over 1,800 children aged 8 to 16 years (Martin et al., 

2010). These two surveys reported that the proportion of overweight or obese children and 

adolescents in Western Australia did not change significantly between 2003 and 2008, 

remaining at around 23%. Furthermore, overweight and obese Australian children are likely 

to remain so over time (Hesketh, Wake, Waters, Carlin, & Crawford, 2004; Wake & Maguire, 

2012). 

In three Australian studies undertaken between 1995 and 1997, no consistent differences 

were found in the prevalence of overweight and obesity between children from different 

levels of socioeconomic status (SES) (Booth et al., 2001). Later state-based studies, 

however, revealed that prevalence was higher in Australian children of lower SES (O'Dea, 
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2003), particularly for girls (Booth, Macaskill, Lazarus, & Baur, 1999; Dollman & Pilgrim, 

2005). A longitudinal study of more than 8,000 Australian children confirmed that significant 

socio-economic differences have emerged since 2000 (Wake, Hardy, Canterford, Sawyer, & 

Carlin, 2007 ). Australian preschool children in the lowest quintile of socio-economic status 

were 47% more likely to be in a heavier BMI category compared to those in the highest 

quintile (Wake et al., 2007 ). It was also more likely that overweight or obesity would persist 

over time (Wake & Maguire, 2012). The 2007-2008 ABS National Health Survey (Australian 

Institute of Health and Welfare, 2012) and the later 2011-2012 survey (Australian Institute of 

Health and Welfare, 2014) estimated that Australian children aged between 5 and 14 years 

living in the lowest SES areas were 1.7 times as likely to be overweight or obese as children 

living in the highest SES areas. 

A recent review of 41 Australian surveys between 1985 and 2008 concluded that there has 

been a plateau, or only a slight increase, in the prevalence of childhood overweight and 

obesity over the past decade (Olds, Tomkinson, Ferrar, & Maher, 2010). Levels had 

reportedly stabilised at the high level of 21-25% for overweight and obesity (with 5-6% for 

obesity alone) rather than following the widely “anticipated exponential trajectory” (Olds et 

al., 2010, p. 57). A subsequent review of international data has revealed that prevalence 

levels are also stabilising, or showing a small decline, in several other countries (Olds et al., 

2011). The most recent Australian data has indicated a continued slow increase since 2007-

2008, with 26% of Australian children (and 26.5% of Western Australian children) aged 5 to 

14 years, being overweight or obese in 2011-2012 (Australian Institute of Health and 

Welfare, 2014).  

 

2.2  The impact of childhood obesity on health 

Childhood obesity is a significant public health concern. Many international studies over the 

past decade have established that overweight or obese children and adolescents are at 

higher risk of a number of serious health problems. 

A high BMI increases a child’s risk of several medical conditions, such as hypertension, 

hyperglycaemia, hyperinsulinaemia, high serum triglycerides, and low high-density 

cholesterol level which, in turn, increase risk of cardiovascular disease and diabetes (L. B. 

Andersen et al., 2008; Din-Dzietham, Liu, Bielo, & Shamsa, 2007; Flechtner-mors et al., 

2012; I'Allemand et al., 2008; Lazorick et al., 2011; Reinehr & Wunsch, 2010; Ribeiro et al., 

2004; Trent, Jennings, Waterfield, Lyman, & Thomas, 2009). Overweight and obesity have 
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been associated with the increase in diagnoses of type 2 diabetes amongst children and 

adolescents (Ehtisham & Barrett, 2004; A. Levin, Morad, Grotto, Ravid, & Bar-Dayan, 2010). 

Childhood and adolescent obesity have also been implicated as contributing to the 

development of other physical and psychosocial problems such as: asthma (Cottrell, Neal, 

Ice, Perez, & Piedimonte, 2011; Lazorick et al., 2011; Spathopoulos et al., 2009; Trent et al., 

2009; Wickens et al., 2005); sleep apnoea (Kohler et al., 2009; Lazorick et al., 2011); 

gastrointestinal problems (Størdal, Johannesdottir, Bentsen, Carlsen, & Sandvik, 2006; 

Teitelbaum, Sinha, Micale, Yeung, & Jaeger, 2009); non-alcoholic fatty liver disease (Adibi, 

Kelishadi, Beihaghi, Salehi, & Talaei, 2009; Dâmaso et al., 2008; Welsh, Karpen, & Vos, 

2013); musculoskeletal pain and injuries (Krul, van der Wouden, Schellevis, van Suijlekom-

Smit, & Koes, 2009; Paulis, Silva, Koes, & van Middelkoop, 2014); eating disorders (Erermis 

et al., 2004; Trent et al., 2009); anxiety and depression (Anderson, Cohen, Naumova, & 

Must, 2006; Erermis et al., 2004; Hillman, Dorn, & Bin Huang, 2010; Merikangas, Mendola, 

Pastor, Reuben, & Cleary, 2012); poor self-esteem (Bjornelv, Nordahl, & Holmen, 2011; 

Erermis et al., 2004); bullying (Griffiths, Wolke, Page, & Horwood, 2006; Janssen, Craig, 

Boyce, & Pickett, 2004); peer and emotional problems (Sawyer, Harchak, Wake, & Lynch, 

2011); social isolation (Erermis et al., 2004); and both suicidal ideation and suicide attempts 

(Eaton, Lowry, Brener, Galuska, & Crosby, 2005). Several Australian studies also have 

found an association between childhood and/or adolescent obesity and hypertension, 

hyperglycaemia, hyperinsulinaemia, dyslipidaemia, diabetes, depression and anxiety, 

bullying, poor self-esteem, body dissatisfaction, dieting behaviours, eating disorder 

symptoms, musculoskeletal pain, obstructive sleep apnoea, and asthma (L. M. Bell et al., 

2007; L. M. Bell et al., 2011; Gibson et al., 2008; Kohler et al., 2009; McMahon et al., 2004; 

Tai, Volkmer, & Burton, 2009; Wake et al., 2010). 

Australian parents of overweight and obese primary school aged children were more likely to 

report their children have poorer health (Wake, Salmon, Waters, Wright, & Hesketh, 2002) 

and Australian adolescents who are overweight and obese were more likely to report that 

they experience poorer health than non-overweight adolescents, with this likelihood higher in 

obese compared to overweight adolescents (Wake et al., 2010).  

Large cohort studies from the United States (US) and United Kingdom (UK) provided early 

international evidence that, while most overweight or obese adults were not overweight or 

obese as children, the persistence of childhood obesity into adulthood is a significant issue 

(Braddon, Rodgers, Wadsworth, & Davies, 1986; Clarke & Lauer, 1993; David S. Freedman 

et al., 2005; Power, Lake, & Cole, 1997; Stark, Atkins, Wolff, & Douglas, 1981). An 
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Australian cohort study, which followed more than 4,000 children to adulthood, revealed that 

the risk of becoming obese was greater for adults who had been obese as children, and 

attributed 6.4% of male and 12.6% of female adult obesity to childhood obesity (Venn et al., 

2007). It is well established that overweight and obese adults are at higher risk of increased 

mortality and morbidity than non-overweight adults. Obesity, along with the related risks of 

hypertension, high blood glucose and physical inactivity, constitute four of the five leading 

global risks for mortality, contributing to the development of chronic diseases such as 

cancer, diabetes and heart disease (World Health Organization, 2009). Obesity has become 

the leading cause of preventable disease burden in Western Australia (Hoad, Somerford, & 

Katzenellenbogen, 2010) and was estimated to have cost A$241 million in acute Western 

Australian hospital expenditure in 2011 (Scalley, Xiao, & Somerford, 2013).  

A high childhood BMI that persists into adulthood can be independently linked to a range of 

health problems. Obesity, glucose intolerance and hypertension in childhood have all been 

associated with an increased risk of premature death (Franks et al., 2010). Several 

longitudinal cohort studies have associated child and/or adolescent overweight and obesity 

with an increased adult risk of: cardiovascular disease (Baker, Olsen, & Sorensen, 2007; D 

S Freedman, Khan, Dietz, Srinivasan, & Berenson, 2001; Juonala et al., 2011; Must, 

Jacques, Dallal, Batjema, & Dietz, 1992); type 2 diabetes (Juonala et al., 2011; Yeung, 

Zhang, Louis, Willett, & Hu, 2010); colorectal cancer; gout; and arthritis (Must et al., 1992). 

Recent genome-wide association studies have identified 32 genetic loci associated with high 

BMI (Speliotes et al., 2010), with several of these being linked to childhood obesity 

(Bradfield et al., 2012). Parental obesity is considered a strong predictor of childhood and 

adolescent obesity (Rooney, Mathiason, & Schauberger, 2011; Steffen, Dai, Fulton, & 

Labarthe, 2009; Svensson et al., 2011), and twin studies confirm a genetic predisposition for 

obesity (Naukkarinen, Rissanen, Kaprio, & Pietiläinen, 2012; Wardle, Carnell, Haworth, & 

Plomin, 2008). A recent systematic review of genetic studies that included over 18,000 twin 

pairs, concluded that 75% of childhood obesity was inherited (Nan et al., 2012).  

Childhood obesity is increasingly considered a “programmed disease” in which “an 

obesogenic environment is… a trigger but not the primal cause of obesity” for children who 

are genetically predisposed (Tounian, 2011, p. 30). One recent review noted that: “The 

expression of genes favouring the storage of excess calories as fat, which have been 

selected for over many millennia and are relatively static, has become maladaptive in a 

rapidly changing environment that minimizes opportunities for energy expenditure and 

maximizes opportunities for energy intake” (Biro & Wien, 2010, p. 1499S). The 
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environmental factors which have triggered the rapid increase in the prevalence of childhood 

obesity over the past 40 years must thus be addressed by public health practitioners. Twin 

studies have demonstrated, for example, that higher physical activity levels are protective 

against the development of obesity (Naukkarinen et al., 2012). 

 

2.3  Television and obesity 

2.3.1  Higher television viewing levels linked to higher BMI 

Television has long been considered a high-risk environmental factor for the development of 

childhood and adolescent obesity. Since the first large US study (Dietz & Gortmaker, 1985) 

which linked television viewing with childhood obesity a large number of international studies 

have confirmed this association, with many of them controlling for confounding variables 

such as physical activity levels, SES, diet and parental BMI (Most recently, Adachi-Mejia et 

al., 2011; Carson & Janssen, 2012; Liang, Kuhle, & Veugelers, 2009; Lissner et al., 2012; 

Mendoza, Zimmerman, & Christakis, 2007; Pardee, Norman, Lustig, Preud’homme, & 

Schwimmer, 2007; Rey-López et al., 2012; Staiano, Harrington, Broyles, Gupta, & 

Katzmarzyk, 2013). This link has also been reported in four Australian studies (Cox et al., 

2012; K  Hesketh, Wake, Graham, & Waters, 2007; van Zutphen, Bell, Kremer, & Swinburn, 

2007; Wake, Hesketh, & Waters, 2003). Several international studies have found the risk 

higher for children with a television in their bedroom (Dennison et al., 2002; Lissner et al., 

2012; Rey-López et al., 2012; Staiano et al., 2013; van Zutphen et al., 2007). A recent study 

has found that this relationship was partly mediated by viewing time but not by sleep 

duration or time spent undertaking physical activity (Cameron et al., 2013). 

Gortmaker et al. (1996), in a large US study, attributed more than 60% of childhood 

overweight and obesity to excess television viewing time. Later studies have reported that a 

high level of television viewing as a pre-school child significantly impacted on BMI in 

adolescence (Proctor et al., 2003), and that childhood/adolescent television viewing 

continued to influence BMI into adulthood (Hancox, Milne, & Poulton, 2004; Viner & Cole, 

2005). One recent study implicated two of the established BMI gene loci with an 

‘exacerbation’ of the impact of screen time on BMI (Graff et al., 2013). 

Several studies have directly linked the amount of time children and adolescents spend 

watching television with their development of cardiometabolic and diabetes risk factors such 

as hypertension, high blood triglycerides/cholesterol, hyperglycaemia and hyperinsulinaemia 
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(Goldfield et al., 2013; Hancox et al., 2004; Mark & Janssen, 2008; Pardee et al., 2007; 

Staiano et al., 2013). One large European study, however, found that television viewing by 

children was not independently associated with these metabolic risk factors once other 

variables were controlled for, whereas both obesity and physical activity levels were 

independently and significantly associated (Ekelund et al., 2006).  

There have been mixed findings with regards to the impact of non-television screen-based 

activities on children’s BMI. Some studies have linked other screen based activities (such as 

computer games) to obesity (Berkey, Rockett, Gillman, & Colditz, 2003; Mendoza et al., 

2007; Steffen et al., 2009; Stettler et al., 2004; Wijga et al., 2010), while other studies have 

found that television alone impacts on BMI (Burke et al., 2006; Giammattei et al., 2003; 

Hernandez et al., 1999; Wake et al., 2003). One Australian study followed over 1,000 

children for three years and found combined screen time (television viewing plus computer 

time) was associated with BMI (Hesketh et al., 2007). This study found that a relationship in 

both directions existed: higher initial screen time predicted a higher later BMI, and a higher 

BMI at baseline predicted more screen time later. 

 

2.3.2  Australian children’s television viewing levels 

Australian Government guidelines published in 2004 recommended that children and 

adolescents be limited to 2 hours of screen time (for non-educational purposes) per day, that 

is, 14 hours per week (Department of Health and Ageing, 2004a, 2004b). The Australian 

Bureau of Statistics (ABS) (2004) surveyed the parents of more than 9,000 children in 2003 

and reported that 98% of children watched an average of 11 hours of television per week 

and 71% played four hours of electronic/computer games per week. This would suggest that 

most Australian children were meeting the guidelines at the time. Other large Australian 

surveys published at that time, however, found that a higher proportion of children were 

watching more television than recommended. Wake (2003) surveyed the parents of over 

2,800 children aged 5 to 13 years and reported that 79% watched more than 10 hours per 

week, with 27% watching more than 21 hours per week. The Western Australian Child and 

Adolescent Physical Activity and Nutrition Survey 2003 survey of more than 2,000 children 

revealed that primary school aged boys reported watching an average of 2.2 hours of 

television per day on week days and an average 4.8 hours per day on weekend days (Hands 

et al., 2004). Secondary school aged boys reported they watched an average of 3.9 hours 

on weekdays and 5.0 hours on weekend days. Primary school aged girls reported that they 
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watched an average of 2.1 hours on weekdays and 3.7 hours at weekends while secondary 

aged girls watched 4.3 hours on weekdays and 4.6 hours on weekends (Hands et al., 2004). 

When all screen use per week was considered together, less than 4.3% of boys aged 9 to 

16 years met the two hour recommended screen time guideline while, with girls, this ranged 

from 2.0% of 14 year olds to 13.9% of 7 year olds (Hands et al., 2004).  

The later 2007 Australian National Children’s Nutrition and Physical Activity Survey 

confirmed these higher viewing levels, reporting that 9 to 16 year olds spent an average of 

3.7 hours per day of screen time (which included 2.5 hours of television time) during the four 

day survey period, with 22% meeting the guideline when screen time was averaged over the 

four days (Department of Health and Ageing, 2008). Hesketh (2007) surveyed the parents of 

over 1,200 Australian children aged 5 to 10 years and again three years later when the 

children were aged 8 to 13 years. It was discovered that screen time increased over the 

three year period with 40% of children meeting the 2 hour screen viewing guidelines at 

baseline, but only 18% meeting the guidelines three years later. The later Western 

Australian Child and Adolescent Physical Activity and Nutrition Survey 2008 surveyed 1,700 

Western Australian children and adolescents, reporting that 77% participated in more than 

two hours of electronic media on all of the last seven days (Martin et al., 2010). 

The Australian Bureau of Statistics surveyed the parents of more than 7,000 children in 2012 

and reported that watching television, DVDs or videos remains the most common 

recreational activity for Australian children aged 5 to 14 years, with 96% of children watching 

an average 7 hours per week and 85% participating in 5 hours per week of other screen-

based activities (computer, Internet or games consoles) outside of school in the last school 

fortnight (Australian Bureau of Statistics, 2012). Despite the conflict between the ABS data 

and other surveys of Australian children, these results suggest that television viewing by 

Australian children has been high, but there may have been a recent drop in the overall 

estimated average level of television viewing (with an increase in other screen based 

activities) over the past decade as the rise in the level of obesity has plateaued. 

 

2.4  Television and physical activity 

2.4.1  Television’s link with lower physical activity levels 

It was hypothesized for many years that television viewing replaced physical activity and 

thus contributed to the development of overweight and obesity by decreasing children’s 
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energy expenditure. However, research has provided mixed evidence for this proposed 

causal pathway.  

Increased levels of physical activity have been associated with a lower BMI and less 

television viewing (Dowda et al., 2001; Eisenmann et al., 2002; Hernandez et al., 1999), 

while increased television viewing has been associated with lower levels of physical activity, 

including decreased participation in team sports (U Ekelund et al., 2002; Lazzer et al., 2003; 

Salmon, Campbell, & Crawford, 2006; Storey et al., 2003). Other studies reported that BMI 

correlated with children’s television viewing levels but did not correlate with their physical 

activity levels (R. E. Andersen et al., 1998; Grund et al., 2001), or that BMI had a stronger 

correlation with television viewing than with physical activity levels (Eisenmann, Bartee, 

Smith, Welk, & Fu, 2008). Canadian and Swedish studies found that the effect of television 

viewing was attenuated by physical activity levels (Ortega, Ruiz, & Sjöström, 2007; Tudor-

Locke, Craig, Cameron, & Griffiths, 2011), while other US and European studies concluded 

that physical activity did not mediate the association between overweight and obesity and 

television viewing levels (Jackson, Djafarian, Stewart, & Speakman, 2009; Rey-López et al., 

2012; Utter et al., 2003).  

A WHO survey of more than 200,000 adolescents from 39 countries revealed that more than 

2 hours of television viewing per day was associated with less physical activity for both boys 

and girls and that gaming use of computers was associated with less physical activity for 

boys, but reported that this pattern differed between countries (Melkevik, Torsheim, Iannotti, 

& Wold, 2010). It was noted that there was more “displacement” of physical activity by 

screen-time in countries where physical activity levels were already high, which could 

indicate that “physical inactivity is not a consequence of adolescents spending too much 

time in screen-based sedentary behaviors, but rather that inactive adolescents have more 

time to spend in different sedentary pursuits” (Melkevik et al., 2010, p. 7). A recent 

systematic review concluded that, while a strong association between overweight or obesity 

and physical activity exists, most published studies have been cross-sectional, thus a clear 

direction of causality cannot be established (Jiménez-Pavón, Kelly, & Reilly, 2010).  

There is evidence from longitudinal studies supporting the alternative hypothesis: that 

children who are overweight or obese become less physically active as a consequence. One 

longitudinal US study indicated that at 5 years of age, obesity was correlated with increased 

television viewing but not physical activity levels, but at 10 years of age, obesity was 

associated with decreased physical activity levels (Salbe et al., 2002). This finding was 

confirmed by a prospective cohort study in the UK which found that overweight and obesity 
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was predictive of changes in children’s physical activity over the following three years, but 

physical activity levels were not predictive of overweight and obesity (Metcalf et al., 2011). A 

longitudinal cohort study in the US considered the combined effects of both television 

viewing time and physical activity on more than 9,000 adolescents into early adulthood 

(Boone, Gordon-Larsen, Adair, & Popkin, 2007). This study found that, while screen time as 

an adolescent was strongly predictive of adult obesity, physical activity was not predictive for 

males and not strongly predictive for females. It was also reported that lower adolescent 

screen time was predictive for obesity regardless of physical activity levels, by 40% for 

females and 20% for males (Boone et al., 2007). One recent European longitudinal study 

with adolescents concluded that screen-based sedentary behaviours and physical activity 

were “largely independent behaviors that should be addressed separately in health 

promotion” (Gebremariam et al., 2013, p. 7). 

The presence of overweight and obesity has been linked to poor motor skill development 

and endurance performance in children (Graf et al., 2004). A systematic review of qualitative 

studies exploring the barriers to physical activity experienced by overweight and obese 

adolescents revealed that many adolescents reported that they did not want to display their 

bodies in swimsuits or change rooms, or expose themselves to others while undertaking 

strenuous or difficult physical activities (Stankov, Olds, & Cargo, 2012). This study also 

noted that overweight and obese adolescents reported overt or perceived “verbal and 

physical bullying, social exclusion and stereotyping” (p. 9) in physical activity settings. 

Feelings of inferiority, consistent failure, physical discomfort and fatigue were also reported 

as concerns for overweight and obese adolescents when participating in physical activity 

(Stankov et al., 2012). 

Recent evidence supports the conclusion that, while a high level of sedentary behaviour and 

a low level of physical activity can be linked with childhood obesity, the relationship is by no 

means simple, causal and in one direction. Children and adolescents who become 

overweight for whatever reason, are also more likely to avoid physical activity and choose to 

participate in more comfortable sedentary activities such as television viewing. 

2.4.2  Australian children’s physical activity levels 

The Australian Government recommended in 2004 that children and adolescents participate 

in 60 minutes of moderate to vigorous physical activity per day (Department of Health and 

Ageing, 2004a, 2004b). The Western Australian Child and Adolescent Physical Activity and 

Nutrition Survey 2008 reported that the guidelines were met in the preceding seven days by 
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41% of boys and 27% of girls in primary school, and by 38% of boys and 10% of girls in 

secondary school (Martin et al., 2010). 

The Australian Bureau of Statistics (2012) surveyed the parents of more than 7,000 children 

in 2012 and reported those children’s estimated participation in active recreational activities. 

In the two school weeks prior to the survey, 60% played organised sport for an average of 5 

hours, 64% rode bikes for an average of 5 hours, and 54% skateboarded, rollerbladed or 

rode a scooter for an average of 4 hours. In the earlier 2003 ABS survey of parents of 

almost 9,000 children, it was estimated that 62% of children participated in organised sport 

for an average of 5 hours, 62% rode their bike for an average of 6 hours, and 23% 

skateboarded or rollerbladed for an average of 5 hours (Australian Bureau of Statistics, 

2004). These results indicate that similar proportions of children participated in a similar 

levels of activity between the two surveys (and that scooters have become popular more 

recently).  

A comparison of a 1959-1960 survey of Western Australian children’s level of sedentary 

behaviours (before the introduction of television) with the 2003 ABS survey (Australian 

Bureau of Statistics, 2004) indicated that there had been little change over the intervening 

43 year time span (Carter, 2005). The WA Health & Wellbeing Surveillance System has 

interviewed more than 550 people per month since 2002, approximately 19% of interviews 

being with parents of children up to the age of 15 years (Patterson, Joyce, & Tomlin, 2012). 

This survey recorded Western Australian parent ratings of the physical activity levels of their 

children aged 5 to 15 years from 2005 to 2011 and confirmed that there was limited change 

over that time (Patterson et al., 2012). In 2011, 45.6% of Western Australian children (55.5% 

boys and 35.1% girls) were rated by their parents as meeting the recommended 60 minutes 

per day of vigorous physical activity, and this level ranged between 45.4% and 56.0% over 

the 2006 to 2011 period (Patterson et al., 2012).  

Hence it may well be more likely that the increased consumption of energy dense foods, 

rather than significantly decreased levels of physical activity, accounts for the increase in the 

prevalence childhood overweight and obesity in Western Australia over the past few 

decades. Thus children’s food consumption patterns will be examined in the following 

section. 
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2.5  Australian children’s diet 

The evidence shows that Australian children’s diets are inconsistent with the Australian 

Dietary Guidelines’ recommendations. Increased consumption of energy dense foods and 

beverages (those high in fat and sugar) and decreased consumption of less energy dense 

food (such as fruit and vegetables) have been implicated in the development of childhood 

obesity (Jennings, Welch, van Sluijs, Griffin, & Cassidy, 2011; Sanigorski, Bella, & Swinburn, 

2007; Tam et al., 2006; Vernarelli, Mitchell, Hartman, & Rolls, 2011).  

The 1995 Australian National Nutrition Survey (NNS) (McLennan & Podger, 1999) revealed 

that a high proportion of Australian children at that time had a daily energy intake from fats 

exceeding the National Health and Medical Research Council (NHMRC) recommended 

levels (National Health and Medical Research Council, 2013). The 1995 NNS also indicated 

that children’s intake of refined sugar was too high, with sweetened beverages identified as 

a substantial source (Somerset, 2003), and that consumption of fruit and vegetables was 

well below recommendations and had declined since the 1985 National Dietary Survey 

(Cashel, 2000; Magarey, Daniels, & Smith, 2001). The 1995 NSS also revealed that children 

aged 5 to 12 years and adolescents aged 13 to 18 years, gained more of their daily food 

energy from non-core foods and beverages than any other age group (A. C. Bell, Kremer, 

Magarey, & Swinburn, 2005). 

The Western Australian Child and Adolescent Physical Activity and Nutrition Survey 2003 

found an increase in the consumption of confectionary and snack foods and a decrease in 

the consumption of fruit and vegetables in comparison to the national surveys conducted in 

1985 and 1995 (Glasson et al., 2004). The 2007 Australian National Children’s Nutrition and 

Physical Activity Survey confirmed that children’s diets are higher in saturated fat, sugar and 

salt, and lower in fruit and vegetables, than recommended by the Australian National Dietary 

Guidelines (Department of Health and Ageing, 2008). Energy intake for 10 to 15 year olds 

Australian children increased by 12% for girls and 15% for boys between the 1985 and 1995 

surveys, and remained at this high level in 2007 (Magnus, Haby, Carter, & Swinburn, 2009).  

Approximately 25% of Australian children and 43% of adolescents consume fast food at 

least once a week, and a recent analysis of children’s fast food meals has found them to be 

high in saturated fat, sugar and salt (Wellard, Glasson, & Chapman, 2012). An analysis of 

the reported diets of over 3,000 Australian children and adolescents has found that the 

consumption of EDNP foods (such as fast food, sweetened beverages, fried potato and salty 
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snacks) occur in a pattern, with consumption related to each other and to a lower 

consumption of fruit and vegetables (Innes-Hughes et al., 2011).  

The 2007 Australian National Children’s Nutrition and Physical Activity Survey found that 

levels of fruit and vegetable consumption decreased with age: 61% of 4 to 8 year olds ate 

the recommended amount of fruit but this dropped to 1% by age 14 to 16 years while only 

3% of 4 to 8 year olds ate the recommended amount of vegetables and this fell to 0% by 14 

to 16 years of age (Department of Health and Ageing, 2008). The Western Australian Child 

and Adolescent Physical Activity and Nutrition Survey (CAPANS) 2008 indicated that, while 

the diet of Western Australian children was similar to that reported in the 2003 CAPANS 

survey, there had been a significant reduction in the consumption of confectionary and an 

increase in fruit consumption in primary school children with an increase in both fruit and 

vegetable consumption in secondary girls (Martin et al., 2010).  

The WA Health and Wellbeing Surveillance System detailed higher levels of parent-reported 

fruit and vegetable consumption by Western Australian children (Patterson et al., 2012). 

There was an increase in the number of children eating the recommended level of fruit over 

the years: from 69.6% in 2002 to 73.6% in 2010, but a return to lower levels in 2011 with 

68.9% (Patterson et al., 2012). Consumption was again found to differ by age with 75.1% of 

4 to 7 year olds and 27.7% of 12 to 15 year olds eating the recommended level of fruit. The 

proportion of children eating the recommended amount of vegetables rose over the survey 

period from 37% in 2002 to 49.6% in 2011 (Patterson et al., 2012). Despite these higher 

reported consumption levels, a significant proportion of Western Australian children are not 

eating the level of fruit and vegetables recommended for good health. 

The Australian National Dietary Guidelines reviewed an extensive published literature and 

concluded that fruit and vegetables are protective against weight gain, cardiovascular 

disease and some cancers of the digestive system due to “potential synergies between the 

foods” and “the action of specific components found at high levels” such as vitamins, 

minerals, phytochemicals (e.g. carotenoids and bioflavonoids) and fibre – as well as their 

low energy density (National Health and Medical Research Council, 2013, p. 40).  

Many studies and reviews have directly implicated inadequate consumption of both fruit and 

vegetables with a reduced risk of poor respiratory health in children, including asthma and 

allergic rhinitis (Chatzi et al., 2007; Nurmatov, Devereux, & Sheikh, 2011). Several of the 

studies found that fruit (rather than vegetable) consumption is protective against the 

development of asthma, rhinitis and asthmatic symptoms such as wheezing (Ellwood et al., 
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2013; Forastiere et al., 2000; Rosenlund et al., 2011; Sharma & Banga, 2007; Willers et al., 

2011), and more severe symptoms among children already diagnosed with asthma (Mendes 

et al., 2011). However, other studies found that a high vegetable rather than fruit intake was 

protective against allergic asthma and airway hyper-responsiveness (Hijazi, Abalkhail, & 

Seaton, 2000; Protudjer, Sevenhuysen, Ramsey, Kozyrskyj, & Becker, 2012). One recent 

study linked a diet high in EDNP foods, accompanied by a low intake of fruit and vegetables, 

with increased risk for asthma in childhood (Lee et al., 2012). There has been a marked 

increase in the prevalence of asthma in ‘Westernized countries’ over the past 40 years 

(Varraso, 2012) as childhood obesity levels have risen. Asthma is now the most commonly 

reported chronic health condition experienced by Australian children under 14 years of age, 

with 10% diagnosed with the condition (Australian Institute of Health and Welfare, 2012). 

The second most commonly reported condition, experienced by 7% of children, is hayfever 

and allergic rhinitis (Australian Institute of Health and Welfare, 2012).  

 

2.6  Television viewing and food consumption patterns 

Many international and several Australian studies have provided evidence that child and 

adolescent television viewing is associated with dietary differences that contribute to the 

development of overweight and obesity. 

A US prospective cohort study which followed-up 500 adolescents after two years, found 

that increased television viewing time was associated with increased calorie intake due to 

the increased consumption of foods commonly advertised on television (Wiecha et al., 

2006). Internationally, children’s and adolescents’ high television viewing time per day has 

been associated with the increased consumption of EDNP products such as fast food, 

sweetened beverages, fried/baked foods and sweet/salty snacks, and with the decreased 

consumption of fruit and/or vegetables, in both cross sectional studies (Aranceta, Perez-

Rodrigo, Ribas, & Serra-Majem, 2003; Barr-Anderson, Larson, Nelson, Neumark-Sztainer, & 

Story, 2009; Boynton-Jarrett et al., 2003; de Bruijn & van den Putte, 2009; Giammattei et al., 

2003; Kremers, van der Horst, & Brug, 2007; Lissner et al., 2012; Lowry, Wechsler, Galuska, 

Fulton, & Kann, 2002; Taveras et al., 2006; Utter et al., 2003; Utter et al., 2006; Vereecken, 

Todd, Roberts, Mulvihill, & Maes, 2006), and longitudinal studies (Barr-Anderson et al., 

2009; Gebremariam et al., 2013), with the impact having been observed in children as young 

as 3 years of age (S. A. Miller, Taveras, Rifas-Shiman, & Gillman, 2008). High levels of 

television viewing as an older child and adolescent, as recalled by young adults, has been 
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found to correlate with higher consumption of EDNP foods as an adult (Harris & Bargh, 

2009). 

These findings have been confirmed in several large Australian cross sectional and 

longitudinal studies (of over 18,000 children and adolescents), which concluded that children 

who watch more television are more likely to have a more positive attitude towards EDNP 

foods, ask for more EDNP foods, and consume more EDNP foods, while consuming less 

fruit and vegetables (Dixon, Borland, Segan, Stafford, & Sindall, 1998; Pearson, Ball, & 

Crawford, 2011; Salmon et al., 2006; Scully et al., 2012; Woodward et al., 1997). One of 

these studies noted that this relationship was mediated by children snacking while watching 

television (Pearson et al., 2011). 

It has been long known that children from families that routinely watch television during 

meal-times consume fewer fruits and vegetables and more fast foods than children whose 

families do not routinely watch television during their meals (Coon, Goldberg, Rogers, & 

Tucker, 2001). Several studies have since confirmed that children who eat in front of the 

television are more likely to consume more EDNP foods and sweetened beverages and to 

eat fewer fruit and vegetables (Colapinto, Fitzgerald, Taper, & Veugelers, 2007; Dubois, 

Farmer, Girard, & Peterson, 2008; Feldman, Eisenberg, Neumark-Sztainer, & Story, 2007; 

Francis et al., 2003; Liang et al., 2009; Lissner et al., 2012; Marquis, Filion, & Dagenais, 

2005; Skatrud-Mickelson, Adachi-Mejia, & Sutherland, 2011), and to be overweight and 

obese (Francis et al., 2003; Liang et al., 2009; Lissner et al., 2012; Vik et al., 2013), even 

after controlling for physical activity levels (Rey-López et al., 2012).  

Television may play a role in distracting children from satiety cues while they eat. One 

experiment with 30 children aged 9 to 12 years, showed that children who watched a 

continuous television program ate more snack food than children who watched no television 

or a repeated segment of television (Temple, Giacomelli, Kent, Roemmich, & Epstein, 2007). 

A recent study found that 20 healthy weight boys, aged 9 to 13 years, ate more food while 

watching television (with no advertising) than when using a computer or playing a video 

game (Marsh, Mhurchu, Jiang, & Maddison, 2014). 

While immersion in program narrative may play a distracting role when children eat in front 

of the television, it is believed that television advertising for EDNP food and beverages plays 

a far more powerful role in contributing to children’s desire for the foods they see advertised. 

Frequency of eating in front of the television, for example, has been correlated with requests 

for parental purchase of advertised foods (Marquis et al., 2005). A Turkish study revealed 
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that: almost 90% of over 300 children aged 3 to 8 years ate while watching television; almost 

33% asked for advertised foods while watching the advertisements; just over 40% asked 

their parents to purchase the advertised foods while shopping together afterwards; and a 

further 9% insisted on purchase of the food requested, arguing or crying to obtain the 

advertised product (Arnas, 2006). 

 

2.7  Summary of the main findings 

This chapter reviewed the literature linking childhood overweight and obesity with television 
viewing.  

Childhood overweight and obesity is of public health concern as overweight or obese 

children and adolescents are at higher risk of a number of serious health problems. Current 

estimates are that 26.5% of Western Australian children are overweight or obese. While a 

genetic influence has been identified, the rapid rise in prevalence over the 1980s and 1990s 

indicates a contributing environmental trigger.  

Higher levels of television viewing have been clearly linked to higher levels of overweight 

and obesity. A significant proportion of Western Australian children are viewing more than 

the recommended 2 hours of television per day. It was hypothesized that television viewing 

replaced physical activity and decreased children’s energy expenditure. However, recent 

evidence has indicated that the relationship between sedentary behaviour and obesity is not 

simple, causal and in one direction. Children and adolescents who become overweight are 

more likely to avoid physical activity and choose to participate in sedentary activities such as 

television viewing. A significant proportion of Western Australian children do not meet the 

recommended 60 minutes per day of physical activity but this level has not changed 

markedly over time and thus cannot fully explain the rise in overweight and obesity. 

However, there has been a well-documented change in the diet of Western Australian 

children over this time, with an increased consumption of EDNP foods combined with a low 

consumption of fruit and vegetables. This diet has been significantly associated with higher 

levels of television viewing.  

Overall, the evidence suggests that television viewing may impact on children’s health via its 

influence on diet rather than by increasing sedentary behaviour. The next chapter will 

explore the relationship between television viewing and children’s food choices. 
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Chapter 3.  Television advertising of EDNP foods and beverages 

 

3.1  Children’s level of exposure to television advertising for EDNP foods 

International analyses of the amount of advertising for EDNP foods and beverages during 

children’s television programming have indicated consistently high levels of exposure in 

many countries. The first studies drawing attention to the issue were published in the US in 

the 1970s with the issue gaining continued attention in the US since that time (Coon & 

Tucker, 2002; Kotz & Story, 1994; Kunkel & Gantz, 1992; Story & Faulkner, 1990). Palmer 

(2006) reported an increase in estimates of US children’s annual exposure to television 

advertisements from 20,000 in the 1970s to 30,000 in the 1980s, to 40,000 in the 1990s, and 

to 60,000 by 1999. Regulations introduced in the US in 1990 reportedly had little effect on 

exposure levels (Gamble & Cotugna, 1999; Taras & Gage, 1995), and there was a reported 

increase in the exposure of US children to food advertising between 2000 and 2005 (L. M. 

Powell, Szczypka, & Chaloupka, 2007). 

A 1996 comparison of 13 countries, including Australia, revealed that food was the most 

frequently advertised product during children’s television programming, with the EDNP food 

categories of confectionary, breakfast cereals and fast food comprising over half of food 

advertisements (Dibb, 1996). This report also noted that Australia had the highest number of 

advertisements per hour (34), followed by the US (24 per hour) and the UK (17 per hour), far 

more than the ten other European countries (0 to 16 per hour) in the study. A later ecological 

review found a significant association between these advertising levels and the estimated 

proportion of children overweight or obese in those 13 countries (Lobstein & Dibb, 2005).  

Goris et al. (2010) utilised published studies from the period 2000 to 2008 to compare the 

levels of television exposure to food advertising and the prevalence of childhood obesity in 

six countries, including Australia. The study concluded that the contribution of television 

advertising to childhood obesity could be estimated at 16 to 40% in the US, 10-28% in 

Australia and Italy, and 4-18% in the UK, Sweden and the Netherlands (Goris et al., 2010). 

This association between advertising exposure and obesity was confirmed by a US 

retrospective data analysis of 1997 and 2002 children’s viewing of commercial television and 

their BMI (Zimmerman & Bell, 2010). After controlling for physical activity levels and eating in 

front of the television, this study concluded that it was exposure to advertising, rather than 

television viewing per se, that was associated with obesity. 
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An analysis of US television ratings data from 2003 to 2008 demonstrated that, since the 

implementation of new self-regulation of advertising by the food industry, there was a 30.8% 

increase in 6 to 11 year old children’s exposure to fast food advertising, despite a 27.7% 

decrease in exposure to advertising for other EDNP foods and beverages (L. M. Powell, 

Schermbeck, Szczypka, Chaloupka, & Braunschweig, 2011). It has been claimed that the 

‘advertised diet’ would supply more than the recommended daily servings of sugar, fat and 

salt and less than the recommended servings of fruit and vegetables (Mink, Evans, Moore, 

Calderon, & Deger, 2010).  

In 2003, 94% of food advertising on television was for EDNP products, decreasing to 

between 70% and 86% over 2005 to 2009 (R. A. Bell, Cassady, Culp, & Alcalay, 2009; L. M. 

Powell et al., 2011). Further analysis has revealed that between 2004 and 2009, self-

regulation decreased the amount of advertising during programs with children comprising 

50% or more of viewers (Harris, Sarda, Schwartz, & Brownell, 2013). However, including 

programs not broadcast during children’s programming time but with 20% of more child 

viewers in the analysis, there was still significant exposure to television advertising (Harris et 

al., 2013).  

UK analyses have revealed that while young children’s television programming complied 

with new regulations to reduce food advertising (Oates & Newman, 2010), children in 2008 

and 2009 were still exposed to a significant level of food adverting in peak children’s viewing 

times (Boyland, Harrold, Kirkham, & Halford, 2011; Jenkin, Wilson, & Hermanson, 2009). A 

later UK study found that children’s exposure had actually increased (Adams, Tyrrell, 

Adamson, & White, 2012). One UK study noted that while there had been a drop in 

advertising for confectionary, there had been an increase in the advertising of foods that 

“contain large amounts of hidden sugar” (Morgan, Fairchild, Phillips, Stewart, & Hunter, 

2009, p. 748). 

Approximately 10 to 16 years ago, Australian children were estimated to watch an average 

of 23 hours of television per week (Woodward et al., 1997) and view an average of 8 food 

ads per hour (Hill & Radimer, 1997; Neville, Thomas, & Bauman, 2005; Zuppa, Morton, & 

Mehta, 2003). They were thus estimated to have been exposed to over 10,000 food 

advertisements every year (Story, 2003). Even if this exposure level was revised in line with 

the lowest contemporary estimate of an average of 11 hours viewing per week (Australian 

Bureau of Statistics, 2004), this would equate to approximately 2,900 advertisements per 

year. The highest estimates of that time, for secondary aged girls in Western Australia with 
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an estimated average of 30.7 hours viewing per week (Hands et al., 2004), would have 

exposed the girls to more than 12,700 food advertisements per year.  

Early content analyses of advertising during Australian children’s viewing times revealed that 

72% to 79% of food advertising was for foods considered non-core by the Australian Guide 

to Healthy Eating, and 46% to 54% of all food advertisements were for EDNP foods such as 

fast food and confectionary (Hill & Radimer, 1997; Neville et al., 2005; Zuppa et al., 2003). 

Australian studies have also shown there were more food advertisements broadcast during 

peak children’s viewing times (Chapman, Nicholas, & Supramaniam, 2006; Kelly, Hattersley, 

King, & Flood, 2008) with confectionary advertisements three times more likely, and fast 

foods advertisements twice as likely when compared to adults’ programs (Neville et al., 

2005). 

More recent Australian studies have found only a small reduction in the advertising of EDNP 

foods and beverages to children. In 2006 and 2007, 25.5% of advertisements shown during 

children’s television programming were for food, 49% of these for EDNP foods, with 3.3 

EDNP food advertisements shown per hour (Kelly, Hattersley, et al., 2008; Kelly, Smith, 

King, Flood, & Bauman, 2007). Kelly et al. (2007) also noted a higher proportion of 

advertisements for EDNP foods during the most popular children’s programs (65.9%). 

Estimates of exposure for children aged 5 to 12 years were 63 EDNP food advertisements 

per week, that is, nine per day (Kelly et al., 2007). A contemporary Western Australian study 

found that, while a slightly lower level of 22% of advertising during children’s television 

programming was for food, 72.2% of this was for EDNP foods with only 3.2% for fruit and 

vegetables (M. Roberts & Pettigrew, 2007). Overall levels of food advertising decreased on 

Australian television in 2008 (Kelly, Chapman, King, & Hebden, 2011). However during 

children’s viewing times, there were five food advertisements per hour per channel, with 

57% being for EDNP foods during peak viewing times (Kelly et al., 2011). In contrast, 

children’s subscription television in Australia was found to broadcast less EDNP food 

advertisements than free to air television: 72% of food advertising was for EDNP foods but 

at a rate of less than one advertisement per hour per channel (Hebden, King, Chau, & Kelly, 

2011). 

Overall there has been little change in the level of television advertising of EDNP foods to 

children in Australia between 2006 and 2011 despite two food industry self-regulatory 

pledges (Hebden, King, Grunseit, Kelly, & Chapman, 2011; King, Hebden, Grunseit, Kelly, & 

Chapman, 2013; King et al., 2011). Advertising for EDNP food remains a significant 

presence in Australian children’s free-to-air television viewing. 
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3.2  EDNP food advertising influence on children’s food preferences and 
consumption 

Children’s exposure to television advertising has been directly linked with increased desire 

for, and consumption of, heavily promoted EDNP foods and beverages.  

A Dutch study of more than 200 children aged 4 to 12 years of age, related the children’s 

advertising exposure to advertised  brands in five EDNP food categories (sugared breakfast 

cereals, confectionery, savoury snacks, sweetened beverages and fast food) (Buijzen, 

Schuurman, & Bomhof, 2008). The researchers found that higher exposure to advertising for 

EDNP products increased consumption of both the advertised brands and EDNP food and 

beverages generally. A similar longitudinal study of more than 11,000 US children found a 

strong link between estimated exposure to television advertising for sweetened beverages 

and fast food and their later consumption of those products (Andreyeva, Kelly, & Harris, 

2011). This study also found , a link between higher BMI and fast food advertising exposure 

(Andreyeva et al., 2011). 

Many US and UK experimental studies have indicated that television advertisements  

directly influence children’s food preferences. One early study required 45 children aged 6 to 

8 years to watch a television segment into which either a control advertisement or an 

advertisement for an unknown brand of potato chips was inserted (Resnik & Stern, 1977). At 

the end of the session, the children were offered the choice of two unknown brands of potato 

chips. Compared to the children in the control condition, more children chose the brand they 

had just seen advertised on television. In another early experiment (Goldberg et al., 1978), 

80 children aged 5 to 6 years watched a cartoon program into which had been embedded 

either high sugar snack and breakfast food advertisements or advertisements for nutritious 

snacks and breakfast foods (fruit, vegetables, milk and eggs). When asked to choose what 

they would like to eat, children who saw advertisements for EDNP foods were more likely to 

choose EDNP foods than children who saw advertisements for nutritious food or no 

advertisements. In a longer term study (Gorn & Goldberg, 1982), 288 children aged 5 to 8 

years saw 4.5 minutes of advertising embedded into 30 minutes of television every day over 

two weeks of a summer camp and their subsequent snack choices recorded. Children who 

saw EDNP advertising ate more EDNP foods than children who saw no advertising, fruit 

advertisements or nutrition messages (Gorn & Goldberg, 1982). The researchers noted that 

while the children all knew that fruit was a healthier snack, their EDNP snack choice was 

more influenced by their advertising exposure. More recent experimental studies have 

supported these early findings. One study with 46 children aged 2 to 6 years, embedded 
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advertisements for EDNP foods into a cartoon program (Borzekowski & Robinson, 2001). 

This study confirmed that, when faced with a choice of two brands for a product, children 

who saw the advertising were more likely to choose the advertised brand than children in the 

control condition. Another experiment found that the majority of 75 children aged 4 to 5 

years, chose a branded, advertised food or beverage product over a very similar non-

branded product when asked which should be purchased for a child of their age and gender 

(Pine & Nash, 2003). 

These initial studies assumed that younger children were inherently more vulnerable than 

older children to advertising effects. However, an early US experimental study with 96 

children found that both 4 to 5 and 9 to 10 year olds were equally influenced by advertising, 

despite the older children demonstrating a better understanding of the purpose of advertising 

(Jeffrey et al., 1982). This study found that boys who saw EDNP food advertisements 

recalled more advertised products and ate significantly more calories from EDNP foods 

while snacking afterwards, than those who saw toy advertisements or healthy food 

advertisements. Subsequent UK and US experiments involving a total of 297 children aged 5 

to 13 years, found that both boys and girls exposed to EDNP food advertising ate more 

EDNP food afterwards than children in the control condition (Halford, Boyland, Hughes, 

Oliveira, & Dovey, 2007; Harris, Bargh, & Brownell, 2009), particularly older overweight and 

obese children (Halford, Gillespie, Brown, Pontin, & Dovey, 2004;  Halford et al., 2008). A 

later UK study of 37 adolescents aged 11 to 13 years, found that exposure to food 

advertisements increased preferences for branded food items in healthy weight children, and 

that overweight and obese children preferred branded food items irrespective of the 

advertising they had just viewed (Halford et al., 2008). A recent study found that this 

increased preference for both branded and non-branded food products after exposure to 

EDNP advertising was greater for those children who habitually watched a high level of 

television (Boyland, Harrold, Kirkham, Corker, et al., 2011). A similar Dutch study with 120 

children aged 8 to 12 years, found that increased consumption after viewing food advertising 

occurred only for boys (Anschutz, Engels, & Van Strien, 2009). A US study involving 133 

children aged 5 to 11 years found that both older and younger children were equally 

influenced in food brand preferences by branded advertising but also found that boys were 

more influenced than girls (Chernin, 2008).  

Memory for advertising is believed to be an important factor in influencing children’s later 

food choices (Hitchings & Moynihan, 1998). After only a brief exposure, children could 

recognise and recall food advertisements, with this ability increasing with age and repeated 
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exposure (Oates, Blades, & Gunter, 2002). An early UK qualitative study with 9 to 11 year 

olds found that there was an association between food advertisements that could be recalled 

and foods actually consumed, with the relationship strongest for sweetened beverages and 

savoury snacks (Hitchings & Moynihan, 1998). A later UK study found that the recognition 

and recall of advertised food brands correlated with the amount of food that 9 to 11 year old 

children ate afterwards, with obese children remembering more advertisements due to a 

hypothesised “heightened alertness to food related cues” (Halford et al., 2004, p. 221). 

Although a recent study found that overweight adolescents were less likely to name a food 

advertisement as their favourite advertisement (Adachi-Mejia et al., 2011), a larger study of 

over 2,500 US adolescents revealed that higher televised fast-food advertising ‘receptivity’ 

(more sensitively measured in this study by advertisement recognition, liking, and brand 

recall) is associated with a higher risk of obesity (McClure et al., 2013). Furthermore, 

overweight and obese children eat more calories than healthy weight children when food is 

presented to them in branded packaging (Forman, Halford, Summe, MacDougall, & Keller, 

2009; Keller et al., 2012). 

The different responses of overweight and obese children to food advertising have been 

supported by recent neuroimaging evidence from the US. For example, while undergoing 

functional magnetic resonance imaging, ten obese adolescents aged 10 to 17 years, 

demonstrated much higher activity levels in brain networks associated with motivation and 

rewards while viewing food images than 10 healthy weight children (Bruce et al., 2010). 

Similarly, a study involving 35 adolescent girls aged 15 to 17 found that girls with a higher 

BMI demonstrated more activation of brain areas associated with attention when viewing 

images of appetising food images than leaner girls (Yokum, Ng, & Stice, 2011). Obese 

children also demonstrated significantly less activation in a brain area involved in cognitive 

control while viewing food logos, as compared to non-food logos, than 10 healthy weight 

children (Bruce et al., 2013). A subsequent study involving 17 healthy weight children aged 

10 to 14 years, found that, compared with non-food logos, known food logos activated brain 

regions associated with motivation (Bruce et al., 2014).  

A more naturalistic study compared the neural responses of 30 adolescents to food 

advertisements and non-food advertisements embedded into a television show (Gearhardt, 

Yokum, Stice, Harris, & Brownell, 2014). The adolescents had a higher recall of food 

advertisements than non-food advertisements and this finding was supported by their 

greater activation of brain areas implicated in visual processing, attention, cognition, 

movement, somatosensory response, and reward during food advertisements. In contrast 
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with other studies, obese adolescents viewing food advertisements showed less activation of 

brain areas associated with visual processing, attention, reward and salience detection with 

a higher level of activation in a brain region implicated in semantic control (Gearhardt et al., 

2014). The researchers hypothesised that the obese adolescents were “using control 

strategies to reduce their response during food commercials” while healthy weight 

adolescents were impacted “in a manner that might shape future eating tendencies” 

(Gearhardt et al., 2014, p. 6). Interestingly, the authors followed-up the adolescents one year 

later and found that a higher level of neural activation in response to food advertisements 

was associated with a greater increase in BMI over that time (Yokum, Gearhardt, Harris, 

Brownell, & Stice, 2014). 

Parental mediation has been shown to moderate advertising effects on children and 

adolescents (Buijzen & Valkenburg, 2003; Buijzen & Valkenburg, 2005; Moschis & Moore, 

1982). However, a recent experimental study with 75 children aged 3 to 8 years found that 

children’s choice of advertised foods after advertising exposure was only slightly moderated 

by parental encouragement to choose the healthier food item (Ferguson, Muñoz, & 

Medrano, 2012). It is important to note that parents are also influenced by television 

advertising for EDNP foods. A US study noted that parents’ higher exposure to television 

advertising for EDNP foods correlated with both their higher normative beliefs about the 

consumption of EDNP foods and their children’s higher consumption of those foods (Grier, 

2007). A recent Australian study confirmed this by exposing over 1,300 children aged 8 to 14 

years, and one of their parents, to television advertisements for four EDNP foods (Simone 

Pettigrew et al., 2013). Parents exposed to the television advertising were significantly more 

likely to desire to consume the advertised EDNP foods and to believe that the product could 

be consumed often, than parents who were exposed to a mere picture of the food product 

(Pettigrew et al., 2013). Parents in this study were actually found to be more responsive to 

the television advertising than their children, giving all of the advertised EDNP products 

higher ratings for perceived attributes such as taste, fun and health. 

Overall then, ecological and experimental studies have clearly linked exposure to television 

advertising of EDNP food and beverages with increased consumption of the advertised 

foods. Several experimental studies indicated that overweight and obese children have 

higher recall of television food advertising than healthy weight children. This finding has 

been recently extended by functional magnetic resonance imaging which has mapped 

higher neural activation in overweight and obese children for brain areas associated with 

attention, motivation and reward. 
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3.3  EDNP food advertising influence on children’s purchase requests 

Several international and Australian quantitative and qualitative studies have indicated that 

parents are concerned about the impact of television advertising of EDNP foods and 

beverages on their children. Parents believe that it impacts on: children’s food preferences 

and consumption (Campbell, Crawford, & Hesketh, 2007; Pettigrew & Roberts, 2006; K. P. 

Roberts & Powell, 2005); leads children to ask for advertised products (Arnas, 2006; M 

Buijzen & Valkenburg, 2003; Campbell et al., 2007; Kelly, Chapman, Hardy, King, & Farrell, 

2009; Pettigrew & Roberts, 2006; K. P. Roberts & Powell, 2005; Young, De Bruin, & Eagle, 

2003; Yu, 2012); causes parent-child conflict (Arnas, 2006; Buijzen & Valkenburg, 2003; 

Pettigrew & Roberts, 2006); and should be restricted (Dens, De Pelsmacker, & Eagle, 2007; 

Kelly et al., 2009; Morley et al., 2008; Young et al., 2003; Yu, 2012).  

Children of all ages have significant influence on the purchasing of food and other products 

by their parents (Buijzen et al., 2008; Gaumer & Arnone, 2009; Nicholls & Cullen, 2004; S. 

Powell, Langlands, & Dodd, 2011). It has been estimated that in the US, children influence 

about US$500 billion of food purchases annually (McGinnis et al., 2006). Children as young 

as three recognise advertised logos and products while shopping and reach for them, point 

at them or ask for them (Kinsky & Bichard, 2011), and this brand recognition in young 

children has been linked to their level of television exposure (Valkenburg & Buijzen, 2005). 

An early observational experiment linked 3 to 5 year old children’s “commercial 

reinforcement value”, that is, their higher level of desire to watch food advertisements during 

a television segment that required pressing a button to maintain activation, with a higher 

number of food purchase requests in the supermarket afterwards (Galst & White, 1976). 

Recently, US mothers of children aged 3 to 5 years reported that their children’s food 

purchase requests were frequent and clearly linked to advertisements they had seen on 

television, particularly when familiar characters were involved, as they often did not know 

what the food product actually was (Henry & Borzekowski, 2011).  

An earlier survey of over 500 UK parents of children aged 7 to 11 years, revealed that 

children’s television viewing levels correlated with number of requests for advertised 

products, with 39% of requests being for foods recently advertised on television and 45% of 

requests being for EDNP foods or beverages (Donkin, Tilston, Neale, & Gregson, 1992). A 

UK study of 44 children aged 9 to 11 found a relationship between the advertisements for 

EDNP foods recalled from a televised segment and later parent-reported purchase requests 

for those foods (Hitchings & Moynihan, 1998). A US prospective cohort study of over 800 

children aged 8 years, found that their amount of television viewing correlated with self-
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reported requests for advertised food and beverages at baseline and when tracked for the 

subsequent 7 to 20 months (Chamberlain, Wang, & Robinson, 2006). 

Evidence for a causal relationship comes from both experimental and observational studies. 

An experimental US study, involving 36 children aged 3 to 5 years, found that children who 

watched a television segment containing advertisements for EDNP foods were more likely, 

when shopping afterwards with their mother, to ask for the advertised brands of foods than 

children who did not see the advertisements (Stoneman & Brody, 1981). An extension of this 

study revealed that children who had watched the advertisements with their mother made 

more requests than those who had watched it alone, perhaps believing that their mothers 

would be more successfully persuaded having seen the same appealing messages (Brody, 

Stoneman, Lane, & Sanders, 1981). A very early US observational study of over 500 parent 

child-interactions while buying cereal in the supermarket, found that 20% of children 

requested a cereal while a further 46% “demanded” a cereal, with 9% of the children 

specifically mentioning an advertised premium (small ‘free’ gift) when explaining why they 

wanted a particular brand (Atkin, 1978). This study also noted that when the parent did not 

comply with their child’s desire, 65% of the interactions ended in conflict. A later US 

observational study of 133 child-adult interactions while selecting food in supermarkets 

revealed that in half of the interactions the child made a request, with over half of these for 

EDNP foods, and half of the requests were granted (O'Dougherty, Story, & Stang, 2006). In 

almost 29% of these interactions, food brand marketing reportedly played a role in the 

request (O'Dougherty et al., 2006).  

Focus group discussions with parents and children in the US revealed that children as young 

as 3 years requested advertised food products using techniques such as crying and verbal 

demands (S. Powell et al., 2011). By age 7 to 8 years, children developed persuasive 

techniques to rationalise their parents’ choice such as explaining that they had “been good” 

and thus deserved a reward, or that parents should buy the product “because you love me” 

(S. Powell et al., 2011). An Australian qualitative study involving over 100 parents of 3 to 5 

year olds, found that the purchase of EDNP foods for children in a supermarket setting was 

often motivated by the desire to avoid conflict (G. Noble, Stead, Jones, McDermott, & McVie, 

2007). On the other hand, recent qualitative research with Irish parents and their children 

aged 5 to 11 years indicated that purchase request interactions can be a positive experience 

with both parties being aware of and enjoying the rules of the ‘game’ (Lawlor & Prothero, 

2010; Nash & Basini, 2012). 



31 

 

Older children and adolescents do not necessarily need to request parental purchase when 

they have control over their own money. In 2006, US children aged 8 to 12 years were 

estimated to spend more than US$200 billion per year of their own money without their 

parents’ permission, with EDNP foods and beverages being the items most commonly 

purchased (McGinnis et al., 2006). Focus groups with children have revealed mixed findings 

internationally suggesting that the use of children’s own money may be impacted by cultural 

norms and expectations. Discussion with Brazilian children aged 7 to 10 years, for example, 

revealed that they choose to spend their own money on EDNP foods (Fiates, Amboni, & 

Teixeira, 2008), while children aged 8 to 11 years in New Zealand did not use their pocket 

money for purchase of EDNP foods (Marshall, O'Donohoe, & Kline, 2007).  

Overall, television advertising exposure, particularly at high levels, can increase the 

likelihood of children choosing, eating, requesting, demanding and buying EDNP foods. The 

next section considers the techniques that contribute to television advertising being such an 

effective marketing strategy. 

 

3.4  Techniques utilised in EDNP television food advertising to children 

Public health practitioners and researchers have become increasingly concerned with the 

elements within television food advertising that gain and maintain children’s attention, and 

with the specific appeals and persuasive techniques utilised. A recent US survey of over 300 

mothers of 7 to 12 year old children revealed that most held a negative view of the 

advertising directed at their children, believing that advertisers “use tricks and gimmicks” to 

“deceive children” (Yu, 2012, p. 373). Focus groups with Australian parents revealed their 

belief that advertising is “taking advantage of children’s naiveté and playing on their 

emotions” (Ip, Mehta, & Coveney, 2007, p. 54).  

Early experimental studies of children’s eye gaze patterns, likeability ratings and recall of 

advertising showed that 6 to 9 year olds pay attention during physical action, lose attention 

during monologues, and that advertising needs to be “clear and concrete” for young 

consumers (Rust & Watkins, 1975, p. 24). Marketers have long known that children prefer 

products endorsed by celebrities, that a premium (an inducement to purchase such as a free 

toy, competition or licensed packaging) will impact on children’s food preferences, and that 

repetition of advertisements will increase food product preferences (Gorn & Goldberg, 1980; 

J. M. Miller & Busch, 1979; Ross et al., 1984; Shimp, Dyer, & Divita, 1976). 
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There have been many international analyses of the scripting, production techniques, and 

messages communicated by food advertisements targeting children. An early UK study 

revealed that advertising for EDNP foods used significantly more animation, stories, humour 

and the promise of fun/happiness and positive mood alteration than children’s 

advertisements for other products (Lewis & Hill, 1998). It was also found that, compared to 

advertising targeting adults, children’s advertising was more likely to be repeated, include 

people (animated and ‘real’), be faster paced, contain elements of magic or fantasy, and 

contain the emotional appeals of fun, action, adventure and achievement (Lewis & Hill, 

1998). A later UK study noted a higher proportion of children’s advertising, as compared to 

adults’ advertising, contained elements of fantasy, animation and celebrities, usually for 

EDNP foods shown eaten as snacks in a leisure setting (Sixsmith & Furnham, 2010).  

A recent UK study noted that in one third of advertisements, the food product being 

advertised was depicted in a “wider food context” which was usually healthier than the 

advertised product such as with added fruit or vegetables (Adams, Tyrrell, & White, 2011). 

Another recent UK study reported the high use of promotional characters and celebrity 

endorsers to promote EDNP foods, noting that the most common persuasive appeals were 

fun, taste and a premium (Boyland, Harrold, Kirkham, & Halford, 2012). A later experiment 

by the same authors involving 181 children aged 8 to 11 years, reported that the children ate 

more of a particular brand of potato chips after viewing a television advertisement for the 

brand with a celebrity endorser, and when the same celebrity was shown in his usual role of 

television presenter, than the amount consumed by children who saw an advertisement for 

another savoury snack or a toy advertisement (Boyland et al., 2013). It was concluded that 

the impact of a celebrity endorser goes far beyond their advertising role and influences food 

consumption when the celebrity is seen in other contexts. 

Early US analyses reported that the most frequent explicit messages were about ‘great 

taste’, happiness and that it is fun or cool to eat EDNP foods (Byrd-Bredbenner & Grasso, 

2000; Herr-Wagner, Houston, & McCulley, 1999; Kotz & Story, 1994; Kunkel & Gantz, 1992). 

It was also noted that premiums were the third most common feature and that there were 

often misleading messages that EDNP foods were healthy and part of a ‘balanced diet’ 

(Byrd-Bredbenner & Grasso, 2000; Kotz & Story, 1994). Commonly utilised content themes 

that emerged from analyses included achievement, mood alteration, enablement, trickery 

and product dependence, with the spoken scripts emphasising emotion (Rajecki et al., 

1994).  
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More recent US analyses of advertising of EDNP products to children have detailed frequent 

use of animation, sound effects, visual effects, musical jingles, product identification 

characters accompanied by a high level of premium offers, the promise of great taste and 

children shown eating the product (Batada, Seitz, Wootan, & Story, 2008; Folta, Goldberg, 

Economos, Bell, & Meltzer, 2006; Page & Brewster, 2007; Warren, Wicks, Wicks, Fosu, & 

Chung, 2008). Frequently used emotional appeals included fun and good times, being cool, 

happiness, friendship or social success, speed and strength, action and adventure, magic 

and fantasy, adult approval, and trickery and deceit (i.e. “depictions of exaggerated pleasure 

sensation and dependency/addiction, portrayals of physical violence, trickery, 

thievery/stealing, fighting and taking extreme measures to obtain a food, and treating adults 

with disrespect”) (Batada et al., 2008; Folta et al., 2006; Page & Brewster, 2009, p. 

150);Warren, 2008 #2216}. 

It was also noted that many of the US children’s advertisements associated EDNP products 

with good health by depicting children undertaking physical activity while eating the product 

(Batada et al., 2008; Folta et al., 2006), or making health claims such as being part of a 

‘nutritious breakfast’ or the presence of added vitamins (Batada et al., 2008). However, 

advertising aimed at pre-schoolers focussed on promoting fun/happiness, action/excitement, 

and the sweet taste of the advertised foods (Connor, 2006).  

There has been an increase of in-store marketing programs utilising licenced characters and 

cross promotions with television celebrities or programs in the US (Harris, Schwartz, & 

Brownell, 2010), with the majority of television food advertising targeting children using a 

familiar character to promote EDNP products (Castonguay, Kunkel, Wright, & Duff, 2013). 

Advertising aimed specifically at pre-schoolers utilised characters and logos, focussing on a 

“branding approach” to create “lifelong customers rather than generating immediate sales” 

(Connor, 2006, p. 1478). 

Several studies have confirmed that Australian children are exposed to the same advertising 

elements, messages, appeals and themes. An early analysis reported that, apart from 

breakfast cereal advertisements that frequently utilised nutrition claims such as vitamin and 

mineral content, the most common messages to promote EDNP foods were great taste, fun, 

being cool and premium giveaways, (Hill & Radimer, 1997). It was noted that the most 

frequently used features were animation and scenes of people eating the advertised food, 

usually within a social setting (Hill & Radimer, 1997). It was also reported that EDNP foods 

were made to look more nutritious through the addition of fruit and vegetables, for example, 

animated fruits promoting breakfast cereals that contain minimal fruit (Hill & Radimer, 1997). 
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Later studies noted the frequent use of promotional characters, celebrity endorsers, 

premium offers, fun/happiness appeals, and taste appeals while children were often 

depicted eating snack foods with family and friends in the home setting (Hebden, King, & 

Kelly, 2011; Kelly, Hattersley, et al., 2008). It was also noted that marketers routinely utilised 

multiple strategies within advertisements, for example, appealing to parents with a 

health/nutrition message while simultaneously presenting fun/happiness and 

fantasy/imagination appeals to children (Hebden, King, & Kelly, 2011).  

A Western Australian analysis reported the most common appeals used were fantasy, fun, 

humour, taste and action/adventure with frequent use of a celebrity endorser and animated 

spokespeople/characters (M. Roberts & Pettigrew, 2007). Further thematic analysis revealed 

that snacking, often alone, was depicted more commonly than meals, core foods were 

denigrated, health claims were made for EDNP foods and the ability of the advertised foods 

to enhance popularity, performance and mood was implied (M. Roberts & Pettigrew, 2007). 

A later Australia-wide study by the same authors confirmed that themes such as mood 

enhancement and cravings were more common during peak children’s viewing and for 

EDNP foods (Pettigrew, Roberts, Chapman, Quester, & Miller, 2012). The same authors 

conducted focus groups and in-depth interviews with Western Australian mothers and 

reported that the mothers were concerned with the use of premium offers, licenced 

characters and movie-tie ins, believing that the premium (particularly if the toys are part of a 

collectible set) drives their children’s demands for foods they do not always like the taste of 

or want to eat (Pettigrew & Roberts, 2006; M. Roberts, 2005). Pettigrew (2006, p. 62) noted 

that: “mothers felt that their children were tantalised by clever promotional campaigns that 

effectively engaged their children and took advantage of their vulnerability” and that children 

act as “unpaid endorsers… with remarkable effectiveness” (p. 63) when the toys are brought 

to school to show their peers. Despite the existence of both mandatory and voluntary 

regulations, advertising audits in both 2005 and 2010 revealed that Australian children were 

exposed to advertising with content that breached those codes in their use of premium 

offers, competitions and character endorsements (Morton, Stanton, Zuppa, & Mehta, 2005; 

M. Roberts, Pettigrew, Chapman, Miller, & Quester, 2012). 

Overall, analyses have revealed that television advertising for EDNP foods and beverages 

consistently uses positive appeals and persuasive techniques to engage with children and 

adolescents. The ‘great taste’ of the product is frequently communicated while positive 

emotions and positive social outcomes are routinely linked to the product experience. 

Parental reports have confirmed the relationship between specific marketing strategies (e.g. 
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premiums, licenced characters) with their children’s requests and preferences for the 

advertised foods. 

 

3.5  The impact of persuasive television advertising on children 

3.5.1  Children’s understanding of advertising’s persuasive intent 

There has long been concern that children are less aware of the commercial intent of 

advertising and thus more vulnerable to these persuasive techniques than adolescents or 

adults. Younger children under the age of 7 or 8 years of age were perceived to be at higher 

risk due to their under-developed information processing skills and their inability to make 

decisions based on more than one piece of information, particularly more abstract 

information (John, 1999). A more adult way of processing advertising was believed to 

develop at about the age of 11 years (John, 1999). 

Many early US, UK and European studies explored children’s ability to identify advertising 

and their comprehension of its commercial goal. Children aged 3 to 5 years in US studies 

were able to identify whether they were watching a television program or an advertisement, 

with the older children making more correct identifications, but were unable to explain the 

difference between the two (Butter, Popovich, Stackhouse, & Garner, 1981; S. R. Levin, 

Petros, & Petrella, 1982). Later European studies indicated that many 6 year olds were still 

confused between programs and advertisements (Andronikidis & Lambrianidou, 2010; 

Oates, Blades, Gunter, & Don, 2003), while US focus groups with children indicated that 7 

year olds were able to articulate the difference (Mallalieu, Palan, & Laczniak, 2005). Other 

European studies have confirmed that this ability is well developed by the age of 8 to 9 years 

(Bijmolt, Claassen, & Brus, 1998; Lawlor & Prothero, 2003). A recent Dutch study reported 

that most 9 to 10 year olds have developed adult levels of advertising recognition 

(Rozendaal, Buijzen, & Valkenburg, 2010). 

Identification of an advertisement, however, does not mean that a child is aware of its 

commercial intent. Research into discernment of commercial intent has been impeded by a 

lack of clear distinction between the concepts of ‘selling intent’ and ‘persuasive intent’. An 

early US experimental study reported that the majority of children aged 3 to 6 years were 

able to non-verbally indicate their understanding that advertising wanted them to purchase 

the advertised product at a shop (Donohue, Henke, & Donohue, 1980). Subsequent studies, 

however, found that few pre-schoolers could achieve this (Macklin, 1985, 1987), but most 
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children were able to show non-verbal understanding of selling intent by age 7 (Owen, Auty, 

Lewis, & Berridge, 2007). While an early US study indicated that children were able to 

verbally express selling intent by the age of 8 (Paget, Kritt, & Bergemann, 1984), a later UK 

study found that only 25% of 8 year olds and 33% of 10 year olds were able to verbally 

express the persuasive intent of advertising (Oates et al., 2002). Focus groups with Greek 

children found that, by age 10 to 11, most children could verbalise persuasive intent 

(Andronikidis & Lambrianidou, 2010). The children who did not recognise either selling or 

persuasive intent believed advertising’s role was to inform them, amuse them or provide a 

programming break (Andronikidis & Lambrianidou, 2010; Bijmolt et al., 1998; Oates et al., 

2002; Oates et al., 2003). An Irish study using focus groups discussions found that 7 to 9 

year olds were able to articulate a more sophisticated understanding of the commercial role 

of advertising, discussing the differing viewpoints and aims of viewers, advertisers and 

television channels (Lawlor & Prothero, 2008). US focus groups with children, however, 

found that this higher level of understanding was most confidently discussed by 11 to 12 

year olds (Mallalieu et al., 2005). 

A Western Australian study, involving more than 400 children aged from 4 to 12 years, used 

both non-verbal and verbal measures of understanding of a fast food television 

advertisement (Carter, Patterson, Donovan, Ewing, & Roberts, 2011). This study confirmed 

that by age 7 to 8 years, most children could verbally and non-verbally describe the selling 

intent of advertising, but revealed that the comprehension of persuasive intent developed 

more slowly with only 40% of 11 to 12 year olds demonstrating this understanding. A Dutch 

comparison of children’s and adults’ competencies confirmed that by age 12, children have 

still not reached an adult level of understanding of selling and persuasive intent (Rozendaal 

et al., 2010). A later study by the same authors found that children’s comprehension of 

advertiser strategies increased between the ages of 8 and 10 years, with an understanding 

of some strategies, such as premiums and celebrity endorsement, present at an earlier age 

than others, such as  product demonstration (Rozendaal, Buijzen, & Valkenburg, 2011). 

A very early US study demonstrated that when 6 to 9 year old children realise the selling 

intent of advertisements, their belief and liking of advertising decreases and they are less 

likely to ask for the products being advertised (Robertson & Rossiter, 1974), thus ‘resisting’ 

advertising’s effect (Rossiter & Robertson, 1974). A later study, however, suggested that 

children’s cognitive defences had been overestimated; advertising knowledge did not 

increase 9 to 10 year old children’s counter-arguments against advertisements unless 

triggered by direct adult questioning (Brucks, Armstrong, & Goldberg, 1988). An adult 



37 

 

making factual or negative comments about advertisements and the advertised products, 

after viewing them with the child, was found to enhance scepticism and reduce the intention 

to request product purchase of 7 to 10 year olds, but not of 5 to 6 year olds (Buijzen, 2007). 

Rozendaal (2009) established that the recognition of advertising and the understanding of 

selling intent made no difference in desire for advertised products in 8 to 12 year olds. In 8 to 

9 year olds, it was found that understanding persuasive intent actually increased children’s 

desire for advertised products and only when children reached 10 to 12 years did their 

understanding of persuasive intent reduce advertising influence (Rozendaal et al., 2009). 

Focus groups with Australian children aged 8 to 11 years confirmed that advertising literacy 

does not decrease desire for advertised products (Mehta et al., 2010). The children in this 

study discussed advertising deception, that is that advertisers wanted to sell products for 

financial gain and that their chances of winning advertised competitions were very low. 

Nevertheless most of them reported that they desired and made purchase requests for 

EDNP food products after seeing advertisements (Mehta et al., 2010). A US study reported 

that adolescents, aged 11 to 14 years, are still in the process of developing knowledge about 

television advertising, but noted that a high level of scepticism towards advertiser strategies, 

both mistrusting advertiser motives and disbelieving advertising claims, and that their 

scepticism increased with age (Boush, Friestad, & Rose, 1994).  

A systematic review concluded that younger children are not at greater risk, that in fact 

children of all ages are influenced by advertising whatever their advertising literacy skills 

(Livingstone & Helsper, 2006). Livingstone and Helsper (2006), citing Petty and Cacioppo’s 

1986 Elaboration Likelihood Model of Persuasion, proposed that children of different ages 

are persuaded by different features of advertisements. The authors suggested that younger 

children are persuaded by ‘peripheral’ aspects of a message, such as a spokes-character, 

celebrity or emotion, while adolescents are influenced if convinced by the ‘central’ content of 

the message. However, as current television advertising utilises emotional appeals rather 

than provision of product information, most children and adolescents process it using the 

‘peripheral route’, and so do not use their advertising knowledge as a defence (Rozendaal, 

Lapierre, van Reijmersdal, & Buijzen, 2011). 

Nairn and Fine (2008, p. 458) rejected age-based cognitive development “as an ethical 

benchmark for assessing the fairness of advertising to children” and argued that discussion 

should be informed by a child’s ability to “resist implicit persuasion” (p. 460). The authors 

contended that advertising that links positive experiences to a product causes children to 

develop a preference for the product in implicit “non-conscious, non-rational” ways that have 
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a more powerful impact on behaviour than their explicit, consciously held beliefs (Nairn & 

Fine, 2008, p. 458).  

Harris, Brownell and Bargh (2009) proposed a Food Marketing Defence Model, building on 

earlier models and theories about how people ‘defend against’ persuasive advertising. This 

model outlined four conditions which enable a child or adolescent to resist advertising: 1) 

awareness of advertisements and an understanding of their persuasive intent; 2) 

understanding of advertising effects and how to defend against them; 3) the ability to resist; 

and 4) the desire to resist (Harris, Brownell, et al., 2009). The authors argued that children, 

adolescents, and perhaps even adults, find it difficult to defend against an influence that 

works “outside of their conscious awareness”, and would require an impossible level of 

vigilance, time and effort due to the “massive number of subtle marketing messages” 

communicated to individuals on a daily basis (Harris, Brownell, et al., 2009, p. 248). 

In summary, while there is concern about younger children’s vulnerability to persuasive 

advertising techniques due to their lack of awareness of commercial intent, there has been 

debate as to the age at which children become aware of this intent. Understanding of selling 

intent appears earlier than the understanding of persuasive intent, but research has 

demonstrated that while advertising literacy increases with age, even older children have not 

reached an adult level. Studies have also shown that advertising literacy is not protective 

against the influence of advertising and that children of all ages are persuaded by 

advertising. It is believed that pervasive and persuasive advertising messages cannot be 

‘resisted’ as they utilise a range of different emotional appeals that bypass cognitive 

processing for all ages of children. To illustrate this, the next two sections consider 

emotional and social appeals that have a stronger effect at different ages. 

 

3.5.2  Logos and characters assist recognition, recall and emotional 
connection in younger children 

It has been recognised that simple visual marketing strategies appeal to children, and 

particularly younger children. The use of a ‘key visual’, such as a logo or character, is seen 

as important for brand communication by marketers because children make decisions based 

on less information and less product experience than adults (Dammler, 2002). Early 

experiments with pre-schoolers revealed that providing visual cues (such as a picture or a 

colour) improved their recall of brand names (Macklin, 1996). Children as young as three 

years of age, while they may not know brand names, recognise logos and associate them 
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with products (Fischer, Schwartz, & Richards, 1991; Kinsky & Bichard, 2011). The brand 

logos most recognised by 38 Australian children aged 3 and 4 years were fast food and 

sweetened beverage brands with some of the children able to attribute qualities such as 

“fun, exciting, and tasty” to those products (McAlister & Cornwell, 2010, p. 224). A US study 

involving children aged 4 to 8 years, noted that older and overweight children were more 

likely to recognise heavily advertised fast food logos than other food logos (Arredondo, 

Castaneda, Elder, Slymen, & Dozier, 2009). A recent UK study found a much higher level of 

visual branding (e.g. food packaging, street views of the restaurant, premiums) in children’s 

television advertisements, compared with adult advertisements from the same fast food 

companies (Bernhardt et al., 2013). 

The attention of children as young as three is captured by spokes-characters with many 

recognised and identified by name when observed shopping with parents (Kinsky & Bichard, 

2011). In US children aged 2 to 6 years, the utilisation of animated spokes-characters in 

television advertising has been found to positively influence children’s attention, recall, brand 

attitudes and intention to request purchase (Macklin, 1994; Mizerski, 1995; Neeley & 

Schumann, 2004). Children who liked the television characters were more likely to choose 

EDNP foods pictured with those characters compared with an unknown character or no 

character (Kotler, Schiffman, & Hanson, 2012). This effect was particularly strong when the 

EDNP food was ‘competing’ with a nutritious food (Kotler et al., 2012). Hoffner (2009) 

discussed the “para-social relationship” that children can develop with television characters 

and actors. According to Hoffner, the emotional bond which develops can lead children to 

see the characters as friends and this perceived relationship can influence their behaviour.  

Focus group discussions and interviews with children have revealed that 3 to 4 year olds are 

attracted to free toys and cartoon characters from programs they watch, 5 to 6 year olds are 

highly attracted to a wider range of characters and collectable toys and 7 to 8 year olds are 

attracted to products that entertain (e.g. food pops out of a dispenser) and are ‘cool’ with 

their peers (S. Powell et al., 2011). Licenced spokes-characters from popular , movies, 

television shows or books, are used by marketers to promote the recognition and recall of a 

product by young children (Hémar-Nicolas & Gollety, 2012). Brand characters are images 

linked solely to a particular product to “establish emotional ties” and “build a close 

relationship with children… which will continue beyond childhood” (Hémar-Nicolas & Gollety, 

2012, p. 20). They assist in communication “since children have much less developed 

analytical abilities than adults…characters act as shorthand for brands” (Lawrence, 2003, p. 

44). The use of promotional characters on EDNP food packaging is prolific in Australia 
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(Hebden, King, Kelly, Chapman, & Innes-Hughes, 2011; Mehta et al., 2012), with most being 

brand characters that are not subject to Australian regulations (Hebden, King, Kelly, et al., 

2011).  

Younger children are clearly targeted by simple, visual and memorable marketing strategies. 

Emotional responses to licenced and spokes-characters, for example, are a vital aspect of 

their impact on young children’s brand preferences. The next section will explore older 

children’s response to emotional, social messaging. 

 

3.5.3  Social aspiration and EDNP food consumption in older children 

Food advertising to children over the 1950s to 1980s focussed on the “intrinsic product 

benefit” of good taste and children were not seen as a “lucrative market” that required high-

budget, creative, persuasive advertising (Schor & Ford, 2007, p. 15). Marketers began to 

utilise symbolic appeals with children during the 1990s as children’s roles as consumers 

grew, and the efficacy of associating brand with “coolness” when targeting teen and adults 

was recognised (Schor & Ford, 2007). Schor and Ford (2007) noted that symbolic messages 

such as ‘coolness’ have since become a dominant advertising strategy in the promotion of 

branded EDNP foods to children. The authors posited that children are being persuaded to 

eat EDNP foods due to the advertising-constructed social meaning of those foods. 

Recent Australian research has indicated that children as young as 3 to 5 years “judge 

others on the basis of brand use”, seeing children as “popular or unpopular, fun or boring, 

because of the brands they use” (McAlister & Cornwell, 2010, p. 224). In-depth interviews 

with UK children aged 7, 11 and 14 have indicated that highly advertised, branded EDNP 

foods and beverages gain a ‘cool’ lunchbox status with school peers by the age of 11 (Roper 

& La Niece, 2009). The authors reported that 14 year olds admitted to being bullied or 

teased if they have ‘uncool’ generic branded or nutritious foods in their lunch boxes. Focus 

groups with UK 13 to 15 year olds revealed that they “used food choices to help construct a 

desired image, as a means of judging others, and to signal their conformity with acceptable 

friendship and peer norms”, and that it was “emotionally and socially risky to be seen to be 

interested in healthy eating” (Stead, McDermott, MacKintosh, & Adamson, 2011, p. 1131). 

The adolescents believed that “when they were seen consuming products and brands such 

as Walker’s crisps, Pepsi, Coca Cola and Cadbury’s chocolate, the desirable attributes 

associated with these brands transferred to themselves” (Stead et al., 2011, p. 1137).  
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Qualitative research undertaken with Western Australian children aged 8 to 12 supported 

these findings, suggesting that a hierarchy of foods exists, with highly advertised branded 

foods at the top and fruit and vegetables at the bottom (M. Roberts & Pettigrew, 2013). The 

authors also interviewed parents who revealed that they did not challenge this hierarchy, at 

least with publically consumed food such as school lunchboxes, because they wanted their 

children to fit in socially. Roberts and Pettigrew (2013) suggested that as there are 

compulsory uniforms and regulations against personal possessions in Western Australian 

schools, food is one of the “final frontiers of status consumption in schools” (M. Roberts & 

Pettigrew, 2013, p. 106). Children consuming high status advertised EDNP foods are 

perceived by their peers as “wealthier, more fun and more popular” (M. Roberts & Pettigrew, 

2013, pp. 106-107). The authors suggested that televised EDNP food advertising serves to 

create and reinforce the social meaning and values of these foods. 

In summary, the evolution of television advertising of EDNP foods targeting children has 

moved towards symbolic advertising which promotes a social meaning for EDNP foods. This 

advertising serves as a way by which older children in particular, develop their 

understanding of the social norms and social desirability of EDNP food consumption.  

 

3.6  Liking and positive emotional responses towards advertising 

3.6.1  Liking and positive emotions in adults 

Advertising that is well-liked by adult consumers has long been linked to a stronger 

subsequent advertising impact. Evaluative conditioning, that is, “changes in the liking of a 

stimulus that are due to the fact that the stimulus has been paired with another, positive or 

negative stimuli” are well documented in the psychology literature (De Houwer, Thomas, & 

Baeyens, 2001, p. 853). Early research revealed that adults’ advertising recall (i.e. if they 

could remember and describe an advertisement they had seen on television in non-

experimental conditions) was related to their liking of the advertisement (Du Plessis, 1994). 

Liking of television advertising was also associated with favourable attitudes towards the 

advertised brand and an increased intention to purchase the brand (Walker & Dubitsky, 

1994). Later research linked the liking of advertisements to objectively measured success 

such as increased sales figures (Du Plessis, 2005). Liked advertisements were analysed 

and found to be entertaining, relevant and to enable the viewer to “see situations they would 

like to be in, or that they can aspire to” (Du Plessis, 2005, p. 155).  
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A liked advertisement is thought to gain the consumers’ attention, create positive arousal 

and activation while processing, storing and recalling information, and to induce positive 

emotions in the consumer (Smit, Van Meurs, & Neijens, 2006). An Australian study of over 

1,000 food advertisements revealed that liking accounted for 58% of the variability in adult 

consumers’ recall of advertisements, with advertisements for unhealthy foods and emotional 

appeals having more impact than advertisements for healthy foods and rational appeals 

(Ewing, Napoli, & du Plessis, 1999). Liking is thought to be particularly important and 

prevalent in advertisements for lower risk, hedonic products such as EDNP foods as the 

purchase decision is less cognitive and advertising is processed via a peripheral route (Smit 

et al., 2006). Du Plessis (2005) posited that a consumer’s first response is emotional and 

that purchasing behaviour results from brand memories passed through an emotional filter. 

The author went on to propose that, when advertising is recalled, people also recall the 

feelings they had when the advertising was experienced which influences their cognitive 

processing and decision-making (Du Plessis, 2011). 

Recent research has linked both advertisement liking, as well as advertising evoked positive 

emotions to positive brand attitudes in adults (Pham, Geuens, & De Pelsmacker, 2013). 

Early research reported that cognitive processing moderated advertising-evoked negative 

feelings, but not advertising-evoked positive feelings (Brown, Homer, & Inman, 1998). A 

subsequent study revealed that advertisements that evoked the most positive feelings were 

the most memorable and understood (Mai & Schoeller, 2009). This has been confirmed by 

recent neuroimaging research which linked a higher level of advertising-elicited amygdala 

activation (i.e. emotional arousal) with increased memorability of advertising (Bakalash & 

Riemer, 2013). The researchers also noted increased activation in the area of the brain 

associated with social cognition, and posited that people interpret the social meaning of the 

emotions viewed and experienced thereby enhancing the memorability of the advertising. 

Another recent study linked the advertising-evoked release of oxytocin and 

adrenocorticotrophin hormones in response to an emotional anti-smoking television 

advertisement, to the subsequent behavioural response of donating money to an anti-

smoking charity (Lin, Grewal, Morin, Johnson, & Zak, 2013).  

The effect of liked, positive transformational emotional appeals is reportedly stronger for low-

involvement hedonic products, such a food, than utilitarian products (Dens & De 

Pelsmacker, 2010; Geuens, De Pelsmacker, & Faseur, 2011; Pham et al., 2013; Rossiter, 

Percy, & Donovan, 1991). Food liking has been found to be “particularly sensitive to 

emotional appeals” (Dube & Cantin, 2000, p. 251). Fabrigar and Petty (1999) reported that 
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greater advertising impact is gained when the emotional appeal seeks to influence an 

“affect-based persuasion” such as taste or smell.  

 

3.6.2  Liking and positive emotions in children 

Early research confirmed a similar effect with children. A US study with 111 children aged 8 

to 12 years revealed that the children’s attitude towards EDNP food advertisements 

significantly impacted on their attitude towards advertised brands and their intention to 

request purchase of the brands, for both familiar and unfamiliar brands (Phelps & Hoy, 

1996). The children’s attitude towards the advertisements was established as the sum of 

items on four four-point scales: “hate it-like it a lot; boring-exciting; stupid-great; dull-fun” 

(Phelps & Hoy, 1996, p. 89). Derbaix and Bree (1997) investigated the responses of 152 

children aged 7 to 10 years to television advertising by asking them to indicate their 

emotional responses to the advertisement on a 4 point scale from ‘Not at all’ to ‘A lot’. 

Children were also asked to respond to two four-point scales: ‘I like this ad very much’ to ‘I 

don’t like this ad at all’; and ‘I would really like to see this ad again’ to ‘I don’t feel like seeing 

this ad again’. This study confirmed that, for both known and unknown brands, positive 

emotional responses and liking of the advertisement’s “elements of execution” best 

predicted children’s later positive attitudes towards the advertised brands (Derbaix & Bree, 

1997, p. 207). The authors noted that “what children seem to look for in an advertisement is 

a state of mind where special elements can be strong enough to generate a feeling of 

pleasure”, and that while adults partly look at advertisements for information gathering 

purposes, “children have fewer reasons to do so” (Derbaix & Bree, 1997, p. 208). The 

authors concluded that children follow a peripheral route of processing advertising, with 

affective processing being the dominant feature. 

Later research investigating interventions which may influence their scepticism towards 

advertising revealed that “the relation between children’s cognitive defenses and their 

susceptibility to advertising effects was not direct, but mediated by their affective responses 

to the commercials” (Moniek Buijzen, 2007, p. 424). That is, children’s liking of the 

advertisements was the most powerful influence on their intention to request purchase of the 

advertised product. D’Alessio, Laghi and Baiocco (2009) constructed and validated a new 

self-report scale with 300 children aged 8 to 10 years. They found that, while acceptance of 

truth in advertising decreased as children grew older, enjoyment of advertising and purchase 
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intention did not differ with age and “are less influenced by children’s cognitive development” 

(p. 416).  

Liking and a positive emotional response towards an advertisement thus appears to be an 

important aspect of its effectiveness irrespective of age, cognitive development and general 

level of skepticism towards advertising. Children who like a food advertisement are more 

likely to desire the advertised food brand.  

Qualitative research with adults has confirmed this, providing evidence that childhood is the 

life stage when people make powerful emotional associations with brands which impact their 

brand choices throughout their life (Braun-LaTour & LaTour, 2004; Braun-LaTour, LaTour, & 

Zinkhan, 2007). For example, experimental responses to television advertising for a US 

insurance company which has had a long standing advertising campaign associating their 

brand with well-known cartoon characters, revealed a stronger impact on young adults who 

had been exposed to the campaign from childhood than on older adults first exposed in their 

20s (Braun-LaTour & LaTour, 2004). The authors proposed that early exposure to repeated 

advertising leads to a stronger mental ‘brand schema’ within memory. This resulted in a 

more positive attitude towards, and intention to purchase, the brand. It also resulted in a 

significantly higher remembered association between the cartoon characters and the brand, 

even when the characters were used to advertise another brand. In later qualitative research 

by the same authors, sensory-laden childhood memories of Coke, an iconic sweetened 

beverage brand, were more predictive of positive adult attitudes to the brand than memories 

formed in adolescence (LaTour, LaTour, & Zinkhan, 2010).  

In summary, positive emotional responses towards liked advertising play a critical role in the 

development of attitudes towards advertised food and beverage brands. Children of all ages 

process advertising emotionally and their liking of advertisements plays a central role in their 

intention to request purchase of the advertised product. Indeed, if these emotional 

connections can be made while young, they have a stronger and lifelong impact on brand 

relationships. 
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3.7  Summary of the main findings 

This chapter has explored several relevant aspects of the relationship between EDNP food 

advertising and children’s food choices. 

The chapter established that children are exposed to high levels of television advertising of 

EDNP foods and beverages. High advertising exposure levels were linked to increased 

choosing, requesting, demanding, buying and consumption of advertised EDNP products. It 

is believed that overweight and obese children may be more vulnerable to these effects. 

EDNP food advertising achieves this impact by the consistent use of persuasive techniques 

(e.g. premiums, celebrities). The ‘great taste’ of the product experience is frequently 

communicated while positive emotions and positive social outcomes are routinely linked to 

advertised products.  

It was believed that younger children were more vulnerable to advertising effects due to their 

lower levels of advertising literacy. However, recent research has indicated that children of 

all ages are influenced by advertising due to the use of emotional and social appeals that 

are not processed cognitively. Younger children, for example, respond emotionally to 

licenced characters, while older children, for example, respond to social desirability 

messages and ascribe positive social meanings to EDNP foods. Generally, advertisement 

liking and a positive emotional response towards an advertisement are an important aspect 

of its effectiveness irrespective of children’s age, cognitive development and general level of 

advertising literacy. Children who like a food advertisement are more likely to desire the 

advertised food brand. 

It is thus clear that well-liked television advertising of EDNP products can influence 

children’s food choices by linking the advertised product to positive emotions and social 

desirability. The next chapter will explore whether television advertising for nutritious foods 

can influence children’s food choices in the same way. 
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Chapter 4  Television advertising of fruit and vegetables to children 

 

4.1  Extent and impact of televised fruit and vegetable advertisements 

Children are exposed to minimal television advertising promoting fruit and vegetable 

consumption. All of the international analyses of the content of television food advertising to 

children cited in Chapter 3 reported a much lower proportion of advertisements for nutritious 

foods and beverages compared to EDNP food and beverages. Several of these analyses 

specifically noted that they found little or no advertising for fruit and vegetables (Boyland, 

Harrold, Kirkham, & Halford, 2011; Gamble & Cotugna, 1999; Jenkin et al., 2009; Kelly et al., 

2010; Mink et al., 2010; L. M. Powell et al., 2007; Story & Faulkner, 1990; Wilson, Signal, 

Nicholls, & Thomson, 2006).  

Australian content analyses have also reported very few advertisements for fruit and 

vegetables on children’s television (Hill & Radimer, 1997; Kelly et al., 2011; Kelly et al., 

2007; King et al., 2013; Neville et al., 2005; M. Roberts & Pettigrew, 2007; M. Roberts, 

Pettigrew, Chapman, Quester, & Miller, 2013; Zuppa et al., 2003), even though one study 

sampled broadcasting during a fruit and vegetable social marketing campaign with a 

television advertising component (Chapman et al., 2006). Two studies specifically reported 

no television advertisements promoting healthy eating in their sampled time periods (Hill & 

Radimer, 1997; M. Roberts et al., 2013). These analyses also revealed that children were 

exposed to messages in which nutritious foods were depicted as a negative alternative to 

the advertised EDNP food, for example, vegetables being shown eaten by unhappy children 

while happier children eat the EDNP product (Hill & Radimer, 1997; M. Roberts & Pettigrew, 

2007). 

Experimental research has revealed mixed results with regard to the impact of television 

advertising of nutritious foods such as fruit and vegetables on children’s food preferences 

and consumption patterns. An early US study found that exposure to television advertising 

for nutritious foods, including fruit, did not impact on 4 to 10 year old children’s recall of 

advertised products or their later consumption of those nutritious foods (Jeffrey et al., 1982). 

This study acknowledged that the advertisements were all produced with a low budget and 

thus possibly not as effective in attracting or holding attention as high-budget EDNP food 

advertisements. The authors suggested that health promoters should “employ those social 

learning principles… which enhance vicarious learning” and “increase frequency of exposure 

to pro-nutrition commercials” (Jeffrey et al., 1982, p. 91). Another early study showed 20 
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minutes of television containing advertisements promoting healthy eating per day over 10 

class days to children aged 6 years (Peterson, 1984). The study concluded that while the 

children were able to recall the nutrition messages, their food preferences or consumption 

behaviour did not differ from that of the control group. The authors posited that this was 

because the children’s food preferences were already well-developed due to their previous 

exposure to advertising for EDNP foods. However, little detail was given about the quality or 

content of the programs and advertisements shown. 

In contrast, other early experiments found that children aged 5 to 8 years were more likely to 

choose and consume fruit, vegetables and other nutritious foods if exposed to advertising 

promoting those foods, with the researchers  acknowledging that the effects may have been 

stronger if the advertisements for the nutritious foods were as well-made and entertaining to 

children as EDNP advertisements (Goldberg et al., 1978; Gorn & Goldberg, 1982). In a  

study with 183 children aged 3 to 6 years,  high quality television animated advertising, 

developed with mothers and pretested with children, significantly increased preferences for 

vegetables (Nicklas et al., 2011).  

An Australian study involving over 900 10 and 11 year olds, found that television 

advertisements for nutritious foods, including fruit and vegetables, improved children’s 

perception of the healthiness of their own diet (Dixon, Scully, Wakefield, White, & Crawford, 

2007). There was also a non-significant increase in positive attitudes towards, and intention 

to consume nutritious foods, but no impact on the liking of fruit and vegetables. No details 

were given by the authors about the appeals used within the advertisements promoting 

nutritious foods. Children in the study who viewed advertisements for EDNP foods, however, 

had a significantly decreased liking for nutritious foods, but interestingly, no increased liking 

for EDNP foods (Dixon et al., 2007). The researchers also found that attitudes to vegetables 

were more negative when advertising for nutritious and EDNP foods were shown together, 

than when nutritious food advertisements were shown alone. This suggests that advertising 

for fruit and vegetables would not be as effective if broadcast amongst advertising for EDNP 

foods and that advertising for EDNP foods could actively reduce liking for nutritious foods. 

One large US media company, owner of the most watched children’s television station with 

47 of the 50 top rating programs, made a public commitment to promoting nutrition and 

physical activity to children (Batada & Wootan, 2007). However, while they broadcast 

messages promoting nutrition and physical activity and their licenced characters appeared 

on fruit and vegetables, the impact was questionable as an analysis revealed that the 
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majority of their television programming still advertised, and their characters still endorsed, 

EDNP foods (Batada & Wootan, 2007).  

Qualitative research in New Zealand revealed that children aged 10 to 12 years, while 

sceptical of EDNP food advertising, also found health promoting messages about nutritious 

foods “conflicting and ambiguous” (Dorey & McCool, 2009). There is evidence, however, that 

television advertising for nutritious foods can have a positive impact at a community level. 

An ecological study found a weak negative association between the prevalence of 

overweight and obesity and the number of advertisements showing healthier foods in 13 

countries, including Australia (Lobstein & Dibb, 2005). This association was confirmed by a 

cross-sectional study of more than 13,000 11 year old children in nine European countries, 

that found children’s self-reported exposure to television advertising for healthy foods was 

associated with their self-reported level of fruit and vegetable intake (Klepp et al., 2007). 

This study found that the positive relationship was mediated by their attitude towards, and 

liking of, fruit and vegetables.  

Nutrition promotion campaigns that have utilised television advertising as a major 

component of their marketing mix, have been shown to significantly increase Australian 

adults’ consumption of fruit and vegetables (Dixon et al., 1998; Pollard, Miller, Woodman, 

Meng, & Binns, 2009; Pollard et al., 2008) and US children’s consumption of fruit (Silver, 

1983). The only television campaign specifically promoting fruit and vegetables to Western 

Australian children was conducted in 1995 and 1996 (Pollard, 2003). This campaign 

incorporated activities such as distribution of resources to teachers, school meal strategies, 

distribution of children’s cookbooks and a children’s television cooking series. The campaign 

sought to promote fruit and vegetables as “fun, tasty, ‘cool’ and socially desirable” and 

successfully increased children’s attitudes towards and requests for fruit and vegetables 

(Pollard, 2003). However, actual consumption levels were not measured. 

The use of television advertising to promote fruit and vegetable consumption specifically to 

children is rarely utilised. A recent systematic review of social marketing nutrition 

interventions between 2000 and 2012, identified only 34 empirical studies (Carins & Rundle-

Thiele, 2014), of which 16 targeted children but only six of those sought to specifically 

promote fruit and vegetable consumption. These six studies were all school or community-

based interventions utilising community activities, websites and limited-reach media such as 

posters. None used television advertising. Notably, an early multi-city comparison study 

demonstrated that mass media effects on fruit consumption were greater than those gained 

by school-based programs alone (Silver, 1983). 
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Australian children were exposed to high-quality television advertisements during the Go for 

2&5 ® adult fruit and vegetable campaign (Pollard et al., 2008). However, these comprised 

only 4% of food advertisements sampled from children’s television programming at that time 

(Chapman et al., 2006). The limited budget for these televised messages was described as 

a “drop in the ocean of food advertising” and the authors called on the Australian 

Government to ban advertising for EDNP foods during fruit and vegetable campaign periods 

(Chapman, Kelly, King, & Flood, 2007, p. 190). 

In summary, while there is much less television advertising for nutritious foods than there is 

for EDNP foods, the limited research available provides some evidence that television 

advertising can positively influence children’s preferences for nutritious foods. Research has 

been limited by the lack of high-budget, quality television advertising for nutritious foods. The 

largest challenge to television advertising for nutritious foods is thus the competition from 

marketers of EDNP foods in terms of the greater quantity and quality of their advertisements 

versus those promoting healthy food choices to children. 

 

4.2  Persuasive techniques in televised fruit and vegetable advertisements for 
children 

It has been increasingly understood that televised advertising to promote liking of nutritious 

foods must utilise the same effective persuasive techniques used by EDNP foods in order to 

have impact. Petrova and Cialdini (2011, p. 108) urged social marketers to utilise persuasive 

appeals that “focus on the function the behaviour serves” and are “aligned with the basis of 

the attitude”, with affect-based attitudes being more susceptible to affect-based appeals. 

Dovey (2011, p. 445) suggested that many advertisements for nutritious foods require 

children to cognitively and emotionally engage with a risk message whereas advertisements 

seeking brand loyalty to an “inherently hedonically desirable” EDNP product do not attempt 

to engage in this way. It was proposed that nutritious food advertising should be developed 

which similarly does “not require acceptance of the necessity for a healthy diet” (p. 445). 

It has been noted that fruit and vegetables are increasingly being promoted in the US by 

‘‘cartoonification… cartoon characterisation of fruit and vegetables allied to colourful and 

individualised packaging” (S. Powell et al., 2011, p. 97). However, there have been mixed 

results with regard to the use of characters to promote fruit and vegetables. On one hand, 

recent Dutch research revealed that both a popular, familiar television character and an 

unfamiliar congruent (i.e. associated with the product conceptually or perceptually) brand 
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character on packaging can increase 4 to 6 year old children’s liking of, and intent to 

purchase bananas to a similar level as that of banana confectionary (de Droog, Valkenburg, 

& Buijzen, 2011). However, a US study found that the effect of familiar television characters 

was not strong enough to encourage 2 to 6 year old children to choose healthier foods over 

EDNP foods (Kotler et al., 2012). Additional Dutch research reported that, while 4 to 6 year 

old children liked the familiar television character more than an unfamiliar character, 

unfamiliar characters highly congruent with carrots (i.e. orange rabbits), were equally well 

liked in combination with carrots (de Droog, Buijzen, & Valkenburg, 2012). The US study 

found that while known television characters could increase 2 to 6 year old children’s 

preferences when choosing between two fruit or two vegetables, unfamiliar non-congruent 

characters (or no character) could not (Kotler et al., 2012). Overall, these US studies found 

that younger children will eat more fruit and vegetables if branded with the sticker of a 

favoured character (Keller et al., 2012; Kotler et al., 2012).  

A European study with over 400 children aged 10 to 14 years, found that apple slices in 

bright, colourful packaging with a fun apple character, gained a significantly higher rating 

than a familiar plain packaged brand for fun, willingness to eat the product and intention to 

buy the product (Pires & Agante, 2011). On the other hand, a study with 9 to 11 year olds 

revealed that labelling with a cartoon character ranked low in the factors that influence fruit 

and vegetable consumption (Bezbaruah & Brunt, 2012). The leading factor influencing older 

children’s self-reported fruit and vegetable consumption was taste, followed by nutrition, 

appearance and smell (Bezbaruah & Brunt, 2012). The authors concluded that 

advertisements “should be designed to make fruit and vegetables more palatable and 

appealing to children” (Bezbaruah & Brunt, 2012, p. 440).  

In summary, the utilisation of promotional characters, a marketing technique frequently used 

with EDNP foods, can positively influence children’s preferences for fruit and vegetables. 

Liked, familiar and congruent characters can increase preferences for fruit and vegetables 

but not always above children’s preference for the hedonically more desirable EDNP foods. 

It also appears that, while emotional advertising utilised to promote EDNP foods may also 

gain a positive response when used to promote fruit and vegetables with younger children, 

promoting taste may also be an important strategy to impact older children. 
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4.3  Summary of the main findings 

This chapter has reviewed the limited literature investigating the use of television advertising 

and related marketing techniques for the promotion of children’s fruit and vegetable 

consumption.  

There is considerably less television advertising for nutritious foods than for EDNP foods. 

However, there is some evidence from experimental research that television advertising, 

albeit advertising often of a lower quality than ENDP food advertising, can positively 

influence children’s preferences for nutritious foods. For example, the utilisation of liked, 

familiar and congruent promotional characters, a technique frequently used with EDNP 

foods, can positively influence children’s preferences for fruit and vegetables, and 

particularly with younger children. 
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Chapter 5.  Advertising’s influence on taste perception 

 

5.1  The influence of taste on children’s fruit and vegetable preferences and 
consumption 

Not unexpectedly, taste is an important influence on food preferences and consumption of 

children and adolescents. Early studies revealed that children and adolescents are more 

likely to consume foods and drinks they prefer the taste of (Baxter, Thompson, & Davis, 

2000). More significantly, they are more willing to try a new food if told that it tastes good 

(Pelchat & Pliner, 1995). Qualitative studies noted that while taste is an important criterion 

for food preference and choice by pre-schoolers, it grows in salience and becomes the most 

important feature reported by adolescents (Holsten, Deatrick, Kumanyika, Pinto-Martin, & 

Compher, 2012; Zeinstra, Koelen, Kok, & de Graaf, 2007) even when the adolescents know 

the food is unhealthy (C. Noble, Corney, Eves, Kipps, & Lumbers, 2003).  

Children are born with an innate preference for sweet and salty tastes, a rejection of sour 

and bitter tastes, a fear of trying new foods, and the ability to learn new food preferences 

(Benton, 2004; Birch, 1999). Preferences for sweet and salty EDNP foods and beverages 

are thus not learned, while it has been proposed that the acceptance of foods that have “less 

intrinsic hedonic appeal”, such as vegetables, is influenced by children’s experience 

(Savage, Fisher, & Birch, 2007, p. 26). Several international studies have confirmed that 

children prefer the taste of EDNP foods and beverages, that fruit is more liked than 

vegetables, and that vegetables are a frequently disliked food (Baranowski et al., 1993; 

Baxter & Thompson, 2002; Cooke & Wardle, 2005; Douglas, 1998; Edwards & Hartwell, 

2002; Nu, MacLeod, & Barthelemy, 1996; Zeinstra et al., 2007).  

Taste is the most frequent reason given by children and adolescents for their like or dislike 

of fruit and vegetables (Zeinstra et al., 2007), and taste preferences for fruit and vegetables 

are positively correlated to their consumption by children and adolescents (Baranowski et 

al., 1993; Baxter & Thompson, 2002; Bere & Klepp, 2005; Blanchette & Brug, 2005; Brug et 

al., 2008; De Bourdeaudhuij et al., 2006; Perez-Rodrigo et al., 2003; Wind et al., 2006). A 

US study of almost 4,000 adolescents calculated that 28% of the variance in the 

consumption of fruit and vegetables was due to taste preferences (Neumark-Sztainer, Wall, 

Perry, & Story, 2003).  

Early qualitative research revealed that Western Australian children’s favourite foods are fast 

food, pasta dishes, rice dishes, chocolate and ice cream (Coase & Bayliss, 1995), with one 
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child noting that fast foods: “…taste nice... and they are always the same, you know what 

you are getting” (p. 29). This study also reported that vegetables are the least liked food and 

confirmed that taste was the strongest driver of liking and disliking fruit and vegetables. The 

report also indicated that children were very aware that fruit and vegetables vary in quality, 

and that this has the potential to impact greatly on their taste experience (Coase & Bayliss, 

1995). A recent survey of over 500 children aged 7 to 10 years however, revealed that 

Western Australian children have healthier food preferences than expected by the over 500 

health professionals simultaneously surveyed (Pescud, Pettigrew, Donovan, Cowie, & 

Fielder, 2012). The children indicated that fruit, pasta, meat and vegetables were favourite 

foods, with younger children and girls having healthier preferences than older children and 

boys. Nevertheless, recent qualitative research with Western Australian children aged 8 to 

12, revealed they were not motivated by health when they chose and consumed foods in 

front of their peers at school; their priority was to eat foods that “were appreciated by their 

peers, helped them to integrate with their peer group”, and were pleasurable, that is, “tasted 

good” (M. Roberts & Pettigrew, 2013, p. 106).  

In summary, liking and taste are important influences on children’s fruit and vegetable 

consumption. Preferences for EDNP foods appear innate while fruit and vegetable 

preferences are learned. Fruit is more liked than vegetables. However, even if children like 

fruit and vegetables, it is less socially acceptable to eat them with peers.  

 

5.2  The influence of advertising on taste perception 

Advertising exposure before a product is experienced has been shown to increase adults’ 

positive perception of that experience. One aspect of product experience that is influenced 

by advertising is taste perception. For example, advertising can increase adults’ positive 

taste perceptions when exposure occurs before the advertised food or beverage is 

consumed. This advertising effect is known as ‘forward framing’. Advertising has also been 

shown to positively reconstruct adults’ memories of their product experiences when exposed 

to advertising after their experience. For example, advertising shown after their consumption 

of a food or beverage can influence adults to remember a more positive taste. This is 

referred to as ‘backward framing’. Research with children suggests that both forward and 

backward framing advertising effects may exist for food products, but no published research 

has reported on the impact of a discrete advertising exposure on children’s taste ratings of 

the product advertised. 
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5.3  The influence of advertising on subsequent taste perception in adults 

It has long been known that exposure to advertising prior to the product experience 

influences adult consumers’ interpretation of that experience (Deighton & Schindler, 1988; 

Hoch & Ha, 1986; Kempf & Smith, 1998; I. P. Levin & Gaeth, 1988; Marks & Kamins, 1988; 

Smith, 1993). This ‘forward framing’ effect is believed to occur by directing attention to the 

brand, building anticipation of product experience, and directing attention to the product’s 

best attributes during the experience (Deighton, 1984; Hall, 2002; Hoch & Ha, 1986; I. P. 

Levin & Gaeth, 1988). It is believed that a product trial is processed more “deeply, 

purposefully, and carefully” after advertising exposure, resulting in more confidently held 

beliefs (Kempf & Laczniak, 2001, p. 27). It has been proposed that advertising provides a 

hypothesis or schema to test, confirming or disconfirming recalled expectations via the 

product experience (Deighton, 1984; Deighton & Schindler, 1988; Oliver, 1980; Olson & 

Dover, 1979). This effect is stronger when the evidence presented is more ambiguous (i.e. 

differences between brands are small or different subjective quality interpretations are 

possible) (Hoch & Ha, 1986), and if there is less prior experience with and knowledge of the 

product (Chang, 2004).  

Researchers investigating this relationship have often studied responses to food or 

beverage products because “major salient evaluative criteria can be easily assessed by 

consumers” (Orth & De Marchi, 2007b, p. 230). It has long been established that advertising 

influenced expectations of taste will influence adults’ later sensory evaluation of the 

advertised food or beverage. In one very early study, men who could not distinguish the 

taste of their usual brand of beer from unidentified beer samples and did not give it a higher 

taste rating, subsequently gave it a higher taste rating when branded samples were provided 

(Allison & Uhl, 1964). Similarly, adults gave taste ratings for cola beverages based on the 

product label of Coke or Pepsi, regardless of which product was actually being tasted 

(Woolfolk, Castellan, & Brooks, 1983). Interestingly, a later study discovered that a specific 

area of the brain vital for emotion processing, the ventromedial prefrontal cortex (VMPC), 

mediates this response (Koenigs & Tranel, 2008). This research reported that neurologically 

intact adults, and adults who had a brain lesion but retained an undamaged VMPC, 

preferred the taste of Pepsi in a blind taste test but were more likely to prefer the taste of 

Coke when brands were known. People with a VMPC lesion retained their Pepsi preference 

(Koenigs & Tranel, 2008).  

Several studies have investigated the impact of a discrete print advertising exposure on 

adult’s subsequent taste ratings. After exposure to advertising emphasising the lack of 
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bitterness in a new ground coffee brand, women rated the taste of the coffee as less bitter 

than the control group (Olson & Dover, 1979). A later study by Chang (2004) found that 

adults’ familiarity with the product category impacted on their taste response after 

advertising exposure. People with a higher level of prior knowledge about orange juice, 

compared to those with a lower level of knowledge, were less influenced by advertising 

exposure when asked to rate taste and intention to purchase bad tasting juice (Chang, 

2004). It has since been confirmed that while taste is a strong influence in future intention to 

purchase juice, if the taste experience does not fully match the positive advertising-induced 

expectations, there is a reduction in positive attitude and intention to purchase (Orth & De 

Marchi, 2007a).  

The impact of advertising on later product evaluation appears to be influenced by the 

advertising appeals used. Orth and De Marchi (2007b) compared the impact of different 

benefits communicated by print advertising exposure on a fruit juice trial one week later. The 

authors found that experiential (e.g. taste) and functional (e.g. healthy) beliefs had reduced 

impact after product experience whereas symbolic beliefs (e.g. fashionable) retained more 

impact as, they posited, the belief could not be contradicted when the product was later 

consumed. It was also found that positive promotion of chocolate highlighting attributes such 

as taste, energy and fun, was effective in gaining a positive reaction to the advertising and 

the product, and a willingness to pay a higher price relative to product trial alone (Micu, 

2010). When experience attributes were communicated before chocolate consumption, 

emotions such as pleasure and arousal rather than cognitions influenced attitudes after 

product trial (Micu, 2012). This research has suggested that advertising used to promote 

food must communicate positive messages about the product experience in order to gain a 

pleasure response and enhance later product trial, but that the promotion of symbolic beliefs 

may have a longer lasting effect.  

Further research has demonstrated that when verbal advertising appeals “vividly describe 

the pleasure of consumption”, consumers can better “visualize the emotions that they are 

likely to experience during the consumption process… and even anticipate the very taste of 

the product” (D. J. Moore & Lee, 2012, p. 107). The authors compared a spoken 

advertisement that promoted visualisation with a spoken advertisement describing the 

utilitarian, nutritional virtues for both sweet cake and pizza. They concluded that advertising 

promoting visualisation enhanced anticipation of positive emotions during consumption, 

anticipation of great taste, rationalisation of consumption and yielding to impulse (D. J. 
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Moore & Lee, 2012). It can be assumed that television advertising would be an even more 

powerful advertising medium for promoting taste anticipation in a visual way.  

In summary, advertising prior to consumption of food or beverages positively influences the 

subjective experience of subsequent taste ratings. This effect has been observed with 

familiar, favoured brands as well as after discrete print advertising exposures. Research has 

indicated that familiarity with the advertised product and a product experience that does not 

match the promised experience will decrease this effect. Positive communications that 

highlight a pleasurable consumption experience have a stronger effect than informational 

communications – although it may be that symbolic appeals have a longer lasting effect. To 

date, no published research has compared the impact of television advertising for a positive 

consumption experience with a symbolic appeal such as fun or social desirability. 

 

5.4  The influence of advertising on subsequent taste perception in children 

Product experience is believed to be particularly important to children because many of the 

sources of extra information utilised by adults (such as written information or price) are not 

accessible to them (E. S. Moore & Lutz, 2000). Moore and Lutz (2000), explored the 

relationship between EDNP food product trials and television advertising with 72 children in 

an experimental study. It was found that both older (10-11 year old) and younger (7-8 year 

old) children held product beliefs and attitudes formed from product experience more 

confidently than those formed from advertising alone, an effect not as strong in the younger 

children. While the study reported that ‘brand attitudes’ were measured, as the children had 

eaten the food, taste judgement would have been captured as an element of the children’s 

brand liking. The younger children did not demonstrate increased positive brand perceptions 

and attitudes when exposed to advertising before product trial, that is, there was no forward 

framing effect (E. S. Moore & Lutz, 2000). The researchers hypothesised that younger 

children were less able to integrate the two information sources and relied more on their 

product trial experience. The older children, however, did demonstrate a forward framing 

effect for some EDNP foods – but not all of them (E. S. Moore & Lutz, 2000). The authors 

noted that advertisements which had a positive framing effect were more liked and more 

familiar to the children. It was also reported that in the younger children, liking for the 

advertisement directly and significantly influenced their liking of the advertised brand. This 

was also true of the older children, however their liking of the advertisement also influenced 

their beliefs and perceptions of the brand, which, in turn, impacted upon their attitude 
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towards the advertised brand. This finding supported Petty and Cacioppo’s 1986 Elaboration 

Likelihood Model of Persuasion (Petty & Cacioppo, 1986) as it has been applied to children, 

that is, younger children are influenced by the peripheral aspects of advertising (e.g. liking) 

while older children are also influenced by a central cognitive persuasion route. This study 

indicated that television advertising, if it is known and liked, can play a role in the forward 

framing of older children’s attitudes towards food brands. One important limitation of this 

study, however, was that each child was subjected to all four exposure conditions, in a 

counterbalanced order, one week apart. Previous experience, albeit a week or more earlier, 

could have influenced the children’s later responses. 

Subsequent research has demonstrated that young children’s explicit taste judgements are 

impacted by visual marketing strategies seen before consumption. One experiment with 16 

children aged 5 years, placed the same sweetened beverage into differently labelled cups, 

one associated with a smiling cartoon character and the other with the picture of a crying 

child. 92% of children wanted to drink the one related to their preferred picture and 90% of 

children said that they preferred the taste of that drink (Smeets & Barnes-Holmes, 2003). A 

later study involving 63 children aged 3 to 5 years, found that children preferred the taste of 

food from McDonald’s branded packaging compared to identical food from plain packaging, 

particularly if the children ate McDonald’s food frequently or had a television in their 

bedroom (T. N. Robinson, Borzekowski, Matheson, & Kraemr, 2007). This experiment 

utilised foods sold by McDonalds (e.g. hamburgers, chicken nuggets, fries) and a food not 

sold by McDonalds (e.g. baby carrots). Notably, this study demonstrated that branded 

packaging was able to increase children’s taste preferences for healthier foods such as 

carrots and milk. A more recent study found that 40 children aged 4 to 6 years, exposed to 

identical food samples, preferred the taste of food presented in packaging illustrated with a 

popular cartoon character, with the significant effects being stronger for EDNP foods than 

vegetables (Roberto, Baik, Harris, & D, 2010). Another study with 47 children aged 9 to 11 

years, found that children rated foods and beverages in packaging with a nutrition claim as 

healthier than a similar food without such a claim and were more likely to prefer the taste of 

the healthier product (Soldavini, Crawford, & Ritchie, 2012).  

A more complex experiment with 108 children aged 3 to 5 years investigated the relationship 

between children’s television viewing, food brand knowledge, food consumption and taste 

preferences (Cornwell & McAlister, 2011). Taste preferences were established both through 

parental survey and from children’s taste ratings in response to food photographs (rather 

than by taste rating after consumption). The researchers found that children’s brand 
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knowledge of fast food and sweetened beverages was influenced by their television viewing 

and consumption of those foods. In turn, brand knowledge predicted taste preferences for 

those foods. Interestingly, they also found that fast food product experience was only 

predictive of taste preferences when children had already “processed and stored information 

about the fast-food and soda brands” (Cornwell & McAlister, 2011, p. 436). Finally, the 

authors linked children’s taste preferences for foods high in fat, sugar and salt with 

consumption behaviors such as adding flavour to their food with sauces and complaining 

when foods were not flavourful. This study supports the contention that television food 

advertising and product experience both contribute to development of children’s taste 

preferences, and that stored advertising messages about brands moderate product 

experience and are directly predictive of taste preferences. 

One recent study demonstrated that television advertising with animated fruit and vegetable 

fun characters could positively influence preschool children’s later taste anticipation of 

vegetables (Nicklas et al., 2011). The study sought to measure preference change but the 

measure actually investigated anticipated taste experience. The computer touch-screen 

measure presented photographs of food and children were asked to touch a facial-

expression three-point scale to show if the food was ‘yummy’, ‘yucky’ or ‘okay’ (Jaramillo et 

al., 2006; Nicklas et al., 2011). A significant positive impact on the targeted vegetables, 

broccoli and carrot, was obtained but there was no difference for fruit which already had a 

high preference level (Nicklas et al., 2011). This finding is another indication that children’s 

actual taste experience may be impacted by previously viewed television advertising.  

In summary, the limited research available has indicated that there may be a forward framing 

advertising effect in children. In response to liked televised food advertising before product 

trial, older children were found to have a more positive attitude towards the advertised 

brand. Brand knowledge previously gained from television viewing was found to influence 

younger children’s reported taste preferences. Animated television advertising has been 

found to positively influence younger children’s reported anticipation of taste, and  visual 

marketing strategies such as branded packaging or pictures of cartoon characters have 

been found to yield  significantly higher taste ratings upon later product trial.  

 

5.5  The reconstruction of taste memory by advertising in adults 

Consumers do not respond to advertising in isolation to their memories of their experiences 

with the advertised products - and memory has been identified as the vital connection 
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between emotion, cognition and decision making (Ambler & Burne, 1999; Hall, 2002, 2004). 

Memory is, however, not the simple act of retrieving a stored record. Memories, when 

retrieved or reactivated, are “consolidated anew, raising the possibility that the 

reconsolidated memory may include new information not present in the original” and thus 

“memory reactivation can lead directly to memory distortion” (Schacter, 2013, p. 56). This 

can be viewed as a positive adaptive process whereby memories are updated for current 

use through the inclusion of subsequent information (Schacter, 2013).  

Advertising is an information source that can act to distort memory (Braun-LaTour & LaTour, 

2005; Braun, 1999). In advertising, the creation of ‘false memories’ was originally thought to 

be caused by source monitoring errors, that is, consumers being unaware of the source of 

their product evaluations (Braun, 1999). Current conceptualisation, however, is that they are 

the results of sophisticated thinking, a deeper processing that is seeking meaning and 

connecting meaning to underlying events (LaTour, LaTour, & Brainerd, 2014). Fuzzy Trace 

Theory posits that memories are simultaneously recorded as verbatim surface information 

and as a ‘gist’, that is, the underlying concept or meaning is also captured (Brainerd & 

Reyna, 2005). Verbatim memory fades and it is proposed that false but consistent post 

experience advertising acts to strengthen the longer-lasting gist memory, particularly for 

consumers who carefully think through decisions (LaTour et al., 2014). Adult consumers, 

however, trust their product experience memories, believing that they have come entirely 

from retrieval of their direct product experiences, rather than being influenced by external 

sources such as advertising (Braun-LaTour & LaTour, 2005; Braun, 1999; Hoch, 2002).  

Advertising, received after a direct product experience can ‘backward frame’ memory that is, 

reshape adult consumers’ affective and sensory memories of the experience to become 

more favourable. Braun (1999), later cited as Braun-LaTour and then LaTour, first 

investigated this effect, requiring adult consumers to taste a ‘new’ brand of orange juice 

before being exposed to two print advertisements communicating the positive taste of this 

juice. Some of the juice samples were made to taste less pleasant by adding water, vinegar 

and salt. Those consumers exposed to the advertising were more likely to positively 

remember the taste of the orange juice, even where the taste was unpleasant. They were 

also more likely to use the descriptive terms used in the advertising when describing their 

taste experience. When asked to later identify the juice sample they had tasted, the control 

group were more accurate, and those that experienced the advertising were more likely to 

choose a pleasant tasting juice sample (Braun, 1999). The participants who had an accurate 

memory of the taste experience, and those who had been misled by the advertising, were 
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equally confident in their recall of the taste experience. Subsequent experiments by Braun 

(1999) found that these advertising-influenced responses decayed when retested after a 

week, but the effect could be reinstated by re-showing the advertisements. A follow-up study 

by other researchers demonstrated that when the taste of the juice is completely different 

from that expected from the advertised taste (i.e. grapefruit juice rather than orange juice), 

the memory distortion effect does not occur (Cowley & Janus, 2004). This study provided 

evidence that when participants were less familiar with the products, they were more likely to 

combine their memories with the advertising message and recalled an orange and grapefruit 

juice blend.  

A later study by Braun and colleagues, utilising the same print advertising as the earlier 

study, compared both forward and backward framing for the unpleasant orange juice taste 

experience (Braun-LaTour & LaTour, 2005). This study also considered long-term memory 

(15 minutes after the taste) and short term memory (15-30 seconds after the taste). Despite 

the unpleasant taste, all of the advertising conditions elicited more positive word responses 

(and less negative word responses) to describe the taste experience than the control 

conditions. Advertising before the experience was more influential when presented a few 

seconds prior to the experience, while advertising after the experience was more influential 

when it was presented 15 minutes later. This finding explained why earlier researchers 

(Hoch & Ha, 1986; I. P. Levin & Gaeth, 1988; Marks & Kamins, 1988; Smith, 1993) 

concluded that advertising before product trial had a stronger impact than advertising after 

trial. Braun-LaTour and LaTour (2005) noted the impact of advertising on long term memory 

in both the words used to describe the taste experience and the identification of a more 

pleasant tasting juice sample than that actually tasted. Those participants most influenced 

by the advertising were more likely to perceive the advertising as ‘fair’ and ‘matching’ their 

experience. The authors analysed the participants’ overall product ratings and concluded 

that when the consumption experience was available in short-term memory, the participants 

“disliked the juice less” due to advertising impact (Braun-LaTour & LaTour, 2005, p. 26). It 

was also observed that, as memory fades, advertising is able to “exert more influence” as 

“liking” for the unpleasant juice developed in the long-term memory condition (Braun-LaTour 

& LaTour, 2005, p. 26). This finding was later confirmed in an experiment by the same 

authors investigating the impact of television advertising of a pharmaceutical product on the 

attitudes of adult consumers (Braun-LaTour & Zaltman, 2006). They found that the impact of 

the advertising on memory did not decay, and actually increased in some people, when the 

participants were asked about their attitudes towards the advertised product two or three 

days later. They posited that the advertising message had, by then, become “internalized 
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into their belief system”, and that “consumers no longer attribute the advertising information 

to its correct source” (Braun-LaTour & Zaltman, 2006, p. 64).  

The findings of Braun-LaTour and LaTour were extended in a recent study by Kum and Lee 

(2011). They utilised similar print advertising and orange juice samples, comparing a trial-

only control group to three experimental conditions: advertisement before the trial; trial 

before the advertisement; and simultaneous advertisement and trial. They found that all 

advertising conditions produced higher brand attitude scores than product trial alone for both 

good and bad tasting juice. They also reported that when the orange juice tasted good, 

simultaneous advertising and taste produced the highest brand attitude ratings as 

information from product experience and advertising were consistent and integrated 

together. When the orange juice tasted bad, they found that the highest scores were gained 

when the advertisement or product trial was integrated into memory before the next 

information source was made available. With bad tasting juice, scores were lower when 

simultaneous presentation allowed participants to become aware of the contradictory 

information being provided. Similarly, more participants in the advertising conditions did not 

correctly identify the juice sample they had initially consumed. When the juice tasted good, 

the strongest effect was obtained for the simultaneous advertising plus trial condition. When 

the taste of the juice was bad, the conditions with a temporal lag between information 

sources had the strongest effect – with trial before advertisement having a stronger effect 

than advertisement before trial.  

Remembered enjoyment of eating has been found to increase food consumption in young 

adults. For example, when young adults were asked to write down the enjoyable aspects of 

a lunch they had eaten, they were more likely than the controls to remember the lunch as 

being enjoyable and to choose to eat the same food (and take a larger portion size) at a 

buffet lunch the next day (E. Robinson, Blissett, & Higgs, 2012). The authors concluded that 

changing remembered enjoyment can increase both food liking and intake and proposed 

that memory enhancement should be utilised with both adults and children to increase their 

consumption of healthier food options (E. Robinson et al., 2012).  

In summary, advertising can serve as an information source used unconsciously by adults to 

update their memories of product experiences. Research has demonstrated that print 

advertising for orange juice has influenced the words used to describe taste experience and 

the identification of the correct juice consumed. Compared with product trial alone, higher 

ratings were given when advertising was used before, during or after product trial This effect 

occurred even when the juice tasted was made to taste unpleasant. The strongest effect 
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was when a pleasant tasting juice was tasted while viewing advertising. While a strong effect 

was found with forward framing when the advertising was seen a few seconds before 

sampling the juice, backward framing has a stronger effect after a time lag allowed the 

adverting information to be integrated into the memory of the product trial. It is feasible that 

advertising-evoked remembered enjoyment can impact on later consumption.  

 

5.6  The reconstruction of taste memory by advertising in children 

In addition to forward framing of television advertising on children’s attitudes to the 

advertised food, Moore and Lutz (2000) also explored the impact of backward framing. The 

authors hypothesized that exposure to advertising after product trial would reduce the impact 

of the advertising as “higher-order beliefs” about the product had been formed while it was 

being eaten (E. S. Moore & Lutz, 2000, p. 39). They found, however, that while the direct 

impact of both older and younger children’s ‘attitude to the advertising’ on their ‘attitude to 

the food brand’ was reduced by advertising exposure after (compared to before) product 

trial, this decrease was not statistically significant. The authors did not explore the reasons 

for this, but it is clear now that this study was an indication of the ability of advertising to 

influence the children’s memories of their product experience. The concept of ‘attitude to 

brand’ would have incorporated an element of sensory evaluation of the food product eaten. 

Thus this small study indicated that advertising may influence children’s memories of their 

taste experience for advertised foods or beverages but more explicit taste testing with a 

larger number of children is required. 

 

5.7  Summary of the main findings 

This chapter first summarised the literature exploring the impact of taste perception on fruit 

and vegetable preference in children. The chapter then discussed the influence of 

advertising and other marketing strategies on consumer interpretations of their food or 

beverage product experience. 

Liking and taste are important influences on children’s fruit and vegetable consumption and 

while this liking is not innate, it can be learned. Taste becomes more salient as children age. 

Hence promoting taste may be an important strategy with older children. However, even if 

children like fruit and vegetables, it is less socially acceptable to eat them with peers. It is 

therefore vital to explore advertising’s potential impact on liking, taste perception and the 
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social status of fruit and vegetables when promoting children’s fruit and vegetable 

consumption. 

In adults, it is clear that there is a forward and backward framing advertising effect on 

responses to food and beverages they consume. Research has described the significant 

effects of communicating a pleasurable consumption experience and the use of symbolic 

appeals. It has also been demonstrated that the positive advertising effect can occur 

whether the product experience is pleasant or unpleasant with the forward framing effect 

having more impact with pleasant tasting trials and the backward framing effect having more 

influence after a less pleasant tasting trial.  

In children, the very limited research available has indicated that they might also be 

susceptible to forward and backward framing advertising effects. While television advertising 

has been shown to impact on anticipated taste of pictured foods and ‘attitude towards’ food 

previously consumed, other visual marketing strategies have been found to influence 

children to give significantly higher taste ratings upon later product trial. However, no 

published experiment has, as yet, investigated the impact of television advertising on 

children’s explicit taste ratings of an advertised food or beverage, nor investigated forward 

and backward framing effects on such ratings. 
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Chapter 6.  Methodology 

 

This research project was undertaken in three separate stages that are detailed in this 

section. All stages were approved by the Curtin University Human Research Ethics 

Committee (HR 24/2006). 

The first stage comprised the development of two television advertisements for apples. One 

advertisement highlighted the good taste of apples and a second advertisement highlighted 

the positive fun/social approval experience of apples. These advertisements were produced 

by professional filmmakers after group interviews in a Perth primary school informed their 

content and style.  

The second stage comprised pre-testing of the children’s liking of the advertisements and 

their rating of the taste of different apple slices. Children in another Perth primary school 

were asked to rate the taste of unadulterated apple slices and two slices of apple painted 

with different strength solutions of salt and vinegar. This pre-testing stage was undertaken to 

ensure that the advertisements were liked by children and to identify a solution strength that 

was mildly disliked by children.  

The third stage was the main study, undertaken to answer the research questions and test 

the hypotheses outlined in Chapter 1, Sections 1.4 and 1.5. The main study was conducted 

in a dedicated test centre at the Perth Royal Show (Western Australia’s biggest community 

event attracting 400,000 visitors from the city and the country every year). Children passing 

by the test centre were recruited and randomly allocated to the control and experimental 

exposure conditions. 

 

6.1  Stage 1: Development of television advertisements for apples 

6.1.1  Research objective 

The objective of the first stage of the project was to use a convenience sample of the target 

audience to develop two likeable advertisements for apples, one with a taste appeal and one 

with a fun appeal. 
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6.1.2  Characteristics of the sample 

Several primary schools in Perth Western Australia were identified via their school websites 

as having a stated emphasis on drama studies. These schools were contacted by both 

telephone and email. Primary School A’s principal agreed to assist in the development of the 

television advertisements for apples as a part of that school’s drama curriculum. The name 

of this school has not been used as confidentially was promised to the school and 

participating children and parents. 

Children in Years 2, 3, 4, 5, 6 and 7 at the school were invited to be involved in group 

interviews to explore their attitudes to television advertising, fruit, apples and what they 

believed an effective television advertisement for apples would contain. A permission letter 

was sent home to the parents of the students (See Appendix 1). 39 children returned a 

signed permission slip. Of these, 33 were present on the days the groups were conducted. 

Six group interviews, with approximately five to seven students in each group, were held 

over two days. Two groups comprised Year 2 and 3 students, two comprised Year 4 and 5 

students and two comprised Year 7 students. Year 6 students were on school camp during 

the two days that the school was visited. There was an approximate 50% split between 

males and females. See Table 6.1 for breakdown by year group and gender. 

 

Table 6.1  Children in discussion groups by year level and gender 

 Year 2/3 Year 4/5 Year 7 Total 

Male 4 8 5 17 

Female 6 5 5 16 

Total 10 13 10 33 

 

 

6.1.3  Research environment, materials, procedure and results 

The group interviews were held in a quiet room at the school with all participants sitting on 

chairs surrounding a table. Permission was obtained from the students for the sessions to be 

recorded with a small digital audio recorder placed in the centre of the table. The groups 

were run by the candidate. A research assistant wrote down initial words of responses made 

by each child while the groups were running. The recorded comments were later transcribed 
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by the same research assistant, attributing the full responses correctly to the particular child 

who made them. See Appendix 2 for description of the group activities undertaken and the 

full list of questions asked. 

The group discussion began with general talk about the children’s preferred movies and 

television shows before a discussion of liked television advertisements. The children were 

then asked about their favourite foods and how they tasted. They then identified their 

favourite fruits, how they tasted and why they liked them. They were then asked to imagine 

they were fruit and were asked about how this would feel and what they would look like. The 

children were then asked about apples and identified their favourite apples from the main 

five varieties sold locally. They were then asked about when, how and why they ate apples, 

identifying the best and worst aspects and what they loved or hated about apples.  

The next activity was for them to identify what they would put in their lunchbox and why. 

Children were then asked to define ‘cool, how ‘cool’ children looked, and what ‘cool’ children 

eat/have in their lunchbox. Finally, the children were asked direct questions as to how 

television advertisements for apples should be made – what should be said and shown and 

why.  

The children liked a range of movies current at the time the research was undertaken. Most 

of the favoured movies of the Year 2/3 children involved animation (e.g. Shrek) or music 

(e.g. High School Musical). Year 4/5 children also listed animated and musical movies but 

also added action movies (e.g. Indiana Jones) or fantasy (e.g. Harry Potter). Fewer Year 7 

students mentioned animated films with more of them citing action, comedy or romantic 

films. The children also liked a range of mainly animated or comedy television shows. It is 

notable that the most commonly liked television show in all age groups was The Simpsons: 

66% of the students across all age ranges listed The Simpsons among their favourites. The 

children in all age groups reported they liked a range of advertisements containing 

animation, animals and/or humour.  

All children reported that they eat fruit and listed a range of fruits that they like ‘because’ they 

are “juicy”, “healthy” and “taste good.” They confidently identified favourite fruits with 90% of 

the children identifying apples as ‘My favourite’, ‘One of my favourites’ or ‘OK’. No child 

stated that they hated apples. There was no discernable pattern of apple liking by age or 

gender. When asked to “imagine themselves as an apple”, 70% of the children imagined 

themselves as an archetypical apple: red, shiny and medium size with most children 

agreeing that they would be sweet, juicy and crunchy. The children were given a page of 
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clear colour photographs of the most common five varieties of apples sold locally at the time 

(see Appendix 3), and asked to circle their favourite type of apple. The children were then 

asked to put a line under any other apples that were ‘one of their favourites’. Pink Lady 

apples were the most commonly reported as being ‘My favourite’ or ‘One of my favourites’. 

The children were thus able to make several choices so the total column adds up to more 

than 33. See Table 6.2 for the breakdown of preference by apple variety. There was no 

discernible pattern in the liking of particular apple varieties by age or gender. 

 

Table 6.2  Children’s preferences for commonly sold varieties of apple 

Type of Apple Favourite One of my favourites Total 

Granny Smith 9 14 23 

Sundowner 5 13 18 

Royal Gala 10 8 18 

Fuji 9 9 18 

Pink Lady 10 18 28 

NB: These are listed in the same order as the apple images in Appendix 3 

 

When asked when they eat apples, 25 children reported that they eat them at school during 

recess or lunch and 28 ate them after school. Fewer children reported that they eat them at 

the weekend (n=10), after dinner (n=4) or at breakfast (n=5).  

The Year 2, 3, 4 and 5 children were asked how they ate their apples. The most common 

responses were as a slinky (n=12), whole (n=9) and chopped up (n=9). An apple ‘slinky’ has 

been cored and cut into a spiral shape in seconds by an ‘apple slinky machine.’ The children 

reported that their school canteen had a machine and they could buy slinky apples or bring 

their own apples to be ‘slinkied’ at recess or lunch time.  

When provided with colour photographs of food and a plain paper sheet ‘lunchbox’, the 

children were easily able to ‘pack’ their picture lunchboxes. Most of them packed them with 

food they would normally eat but a few packed food they were not usually allowed by their 

parents (e.g. chocolates). They could confidently list healthy foods, knew that fruit was a 

healthy food choice and agreed that it was important to eat healthy foods. All of the children, 

in all age ranges, claimed to bring apples to school in their lunchboxes. When asked what 

‘cool kids’ look like, the themes which emerged were: popular; attractive; sporty; modern 
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hairstyles/clothes; and using electronic games/communications media. When asked, 18 of 

the 26 children responding to that question agreed that ‘cool’ children would eat apples.  

When asked about what should be in television advertising for apples, in addition to frequent 

mention of animal characters, there were recurring script ideas involving children who “look 

like them”, at “school” and “in uniform” and who were “a bit older than us.” The use of an 

animated apple character who speaks was frequently suggested. Other common themes 

included showing red, shiny, juicy, “delicious to eat” apples, often suggested as appearing in 

lunchboxes. This mention of lunchboxes could have been primed by the earlier discussion of 

lunchboxes. It was suggested that apples be favourably compared in some way to junk food 

(e.g. the kids that eat the healthy apple are able to run further than kids who ate chocolate), 

and that the apples should demonstrate some transforming ability such as imparting energy, 

improving sporting ability, increasing social acceptance, enabling “passing a test” or 

reducing boredom. There were also several mentions that the apples shown could be cut 

into a fun ‘slinky’ spiral shape by the machine at their school canteen. It was generally 

agreed that “catchy” music was very important.  

Overall, and consistent with the literature, these children were clearly ‘advertising-literate’ in 

that their suggestions consisted primarily of the most commonly used techniques in 

advertising to children. 

 

6.1.4  Script development outcomes 

Scripts for two 30-second television advertisements were developed by the candidate based 

on the group discussions and the children’s explicit advertising recommendations. An 

industry recognised leader in advertising, Paul Yole from The Brand Agency in Perth 

Western Australia, voluntarily provided feedback on the script ideas before filming took 

place. The final pre-filming scripts can be seen in Appendix 4.  

Both advertisements opened with the same scene of children sitting in class bored by their 

teacher’s droning voice. The bell rings and they run outside to their lunch boxes. An 

animated apple jumps out of a lunch box and tells the children that he either “Tastes great” 

or is “So much fun”. The two ads then show a montage of the same children from the class 

interacting with Pink Lady apples. The ‘Taste’ advertisement promoted the great taste of 

apples, highlighting images of children eating shiny, juicy, red apples with appreciation and 

verbalising their response to the great taste (e.g. “Yum”). The ‘Fun’ advertisement did not 
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show children eating apples as it aimed to communicate a fun/social approval appeal and 

avoid any inclusion of a taste appeal. Thus no verbal reference was made to the taste of 

apples and the taste experience was not demonstrated. Children were shown having fun 

with the apples (e.g. juggling, playing catch, playing with a ‘slinky’ apple) accompanied by 

laughter and cheering as children admired each other’s skills. Both advertisements then 

finished with the apple in the lunch box saying either: “I told you I tasted great!” or “I told you 

I was fun!” The same cheerful music soundtrack was used in both advertisements. 

The scripts were produced, directed and edited by the candidate, with the paid assistance of 

a research assistant and a professional crew (camera operator and sound recordist). Filming 

took place at Primary School A with the Years 4, 5 and 7 students who had participated in 

the group interviews. See Appendix 5 for the second permission letter that was sent home to 

the parents of those students. Only students who returned signed permission slips were 

involved in the filming – ten Year 7 students and seven Year 4/5 students.  

The animated apple was developed by a professional animator based on a Pink Lady apple 

and the apple’s voice was provided by a professional voice artist. The originally scripted 

images of the younger Year 4/5 children watching the older Year 7 children interacting with 

apples were not used in the final advertisements as they visually interrupted the story flow. It 

was decided that the Year 7 peers cheering each other on in the ‘Fun’ advertisement were 

sufficient to indicate popularity and social acceptance within a fun social setting. In the 

‘Taste’ advertisement, children were only shown biting into chopped up apples and whole 

apples, the slinkies were omitted as they were not clearly identifiable as such in the close-up 

camera shots. There were no other significant deviations from the initial script presented in 

Appendix 4. The two advertisements can be found in a DVD attached to the bound copy of 

this thesis. 
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6.2  Stage 2: Sensory evaluation of apple slices and pre-testing advertisement 

liking 

6.2.1  Research objectives 

Chapter 3 established the important role that advertising liking plays in the influence of 

advertising on children. It was thus necessary to pre-test children’s liking of the two 

advertisements and to make appropriate changes if necessary. 

It was also necessary to ascertain the strength of salt and vinegar solution that would make 

the apples slices significantly less pleasant tasting but not so disliked by children that an 

advertisement would be unlikely to influence their taste ratings. Thus, pretesting of the 

children’s responses to the plain untainted apple slices, and to apple slices painted in two 

strengths of a salt and vinegar solution, was undertaken.  

 

6.2.2  Characteristics of the sample 

Primary School B in Perth Western Australia was approached to request their assistance 

with this pre-testing. The name of this school has not been used as confidentially was 

promised to the school and participating children and parents. 

The Department of Education and Training, Government of Western Australia, gave 

permission for the candidate to approach Primary School B to seek their agreement to 

participate. The procedure required by the department in order to gain school, parent and 

child informed consent was adhered to (See Appendix 6 for the approved letters and forms 

which were developed based on the templates provided by the Department of Education and 

Training). The school principal agreed and only children who returned signed permission 

slips, and were present on the days that an empty classroom was available for testing, were 

involved.  

Seventy six children participated: 39 in Years 2 and 3 (18 male and 21 female) and 37 in 

Years 6 and 7 (18 male and 19 female). Children from Years 4 and 5 were not invited to 

participate in this pre-testing process as the main study was to include only 7 to 8 year olds 

and 11 to 12 year olds. Due to time constraints within the school schedule, 71 of the 76 

children participated in the taste testing sessions. This number meets the recommended 70 

participants, representative of the target group, required for the hedonic testing of food 

(Carpenter, Lyon, & Hasdell, 2000). 
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6.2.3  Taste ratings of different types of apples slices 

6.2.3.1  Research objective 

Using a 9-point hedonic scale, the objective was to determine how the tastes of four visually 

identical slices of Pink Lady apple were rated by the children. Two of the apples slices were 

unadulterated. One had a milder solution of salt and vinegar brushed over it (¼ cup of water, 

¼ cup of white vinegar, and ½ teaspoon of salt) and the other had a stronger solution of salt 

and vinegar brushed over it (¼ cup of white vinegar and ½ teaspoon of salt).  

 

6.2.3.2  Testing environment, materials and procedure 

In groups of approximately six to eight, the children were brought into a quiet, empty 

classroom by the research assistant. The research assistant told the children that they were 

going to help out with apple research but did not answer requests for more detailed 

information while they were walking together to the classroom. If they asked questions, the 

children were told they would find out when they got to the class. Hedonic food testing 

requires that no background information as to the objectives or reasons for testing be shared 

with the participants (Carpenter et al., 2000).  

The children entered the empty classroom to see desks lined up and cardboard cubicles in 

place (See Figure 6.1). They were asked to immediately take a seat at a cubicle so they 

were unable to see what any other children were doing. Subsequent distraction and 

interruption from other children were minimised. This is a standard desk and barrier 

configuration used in sensory evaluation of foods within the food industry (Meilgaard, Vance 

Civille, & Carr, 1999; Popper & Kroll, 2003). The children were requested to remain quiet 

during the testing period. The candidate and the research assistant stood behind the 

children on each side of the group of tables to ensure that the children were participating as 

requested and to give minimal prompts if required.  

Each cubicle set up for this study used the recommended neutral light grey or off white 

colours with a minimum of distractions (Carpenter et al., 2000). Each cubicle contained a 

clear plastic cup of water and crackers (placed on a plain white serviette) for the children to 

be directed to use (to cleanse their palates) after tasting the apples slices. Four apples slices 

were laid out on a clean page with four shapes printed onto it. The shapes differentiated and 

labelled the almost identical apple slices. The shapes chosen were commonly used within a 
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school setting (i.e. square, triangle, circle, diamond) but did not indicate any intrinsic value to 

children (e.g. star shapes were not used as they may indicate good work and rewards). The 

children were also provided with a pencil and a response booklet in which they circled their 

taste rating of each apple slice (See Figure 6.2).  

 

 

Fig 6.1  Taste testing cubicles set up in the classroom 

 

The apples were hygienically cut up just before use with washed hands and a clean knife 

and plate behind a cardboard barrier in the corner of the classroom. They were then served 

from the plate to the clean paper using clean metal tongs. All unused slices were thrown 

away so that only fresh slices were used for each group. Only similar shaped slices with a 

mostly red strip of skin showing were used. The two containers of salt and vinegar solution 

were covered with a lid to reduce changes in the composition of the mixture concentration 

over the day due to the volatility of the vinegar in the solution. The solution was shaken to 

re-mix it before the apples were prepared for every testing group and the same amount of 

solution was brushed onto the apple slices using a pastry brush. The candidate carefully 

undertook this process to ensure each group of children was presented with nearly identical 

apple slices with the same amount of solution painted on them. To ensure a high standard of 
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food hygiene within each cubicle, the table surfaces were wiped and new presentation 

paper, cups and serviettes were used for each child.  

The booklets consisted of four stapled pages with the 9-point Peryam and Kroll (Kroll, 1990) 

simplified word scale written on each page. At the top of each page was a circle, square, 

triangle or diamond so the children were visually prompted as to which piece of apple they 

were to rate the taste of on that particular page of the booklet. See Appendix 7 for a sample 

page of this booklet. The scale consisted of the following possible ratings: super good; really 

good; just a little good; maybe good or maybe bad; just a little bad; bad; really bad; super 

bad. ‘Good’ is placed at the left of the scale and all writing was presented in clear, black 

Times New Roman in 24 size font on white paper.  

 

 

Fig 6.2  The test testing cubicle as set up ready for a child to use 

 

Nine point scales are a well-established tool for use in taste rating by adults (Lawless & 

Heymann, 1998) and the simplified Peryam and Kroll scale has been shown with children 

aged above 5 years, to better discriminate than an adult word scale or a pictured face scale 

(Kroll, 1990). It was also found that a 9 point scale is more discriminating, with children aged 
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about 5 years, to a 1% level of significance than a 5 or 7 point scale (Kroll, 1990). This scale 

subsequently became widely used with children by the food industry (Popper & Kroll, 2003). 

Popper and Kroll (2011) later reported that children tend to give higher ratings than adults 

and younger children give higher ratings than older children using 9-point scales. A 9-point 

scale is thus more discriminating because it gives children more choices at the positive end 

of the scale where their ratings often cluster (Popper & Kroll, 2011). Despite this cluster 

effect, it was found that the 9-point scale was able to discriminate effectively between 

children’s responses to different food products. 

The taste testing procedure was tightly scripted (see Appendix 8) with the candidate leading 

the children through each stage of the testing process. In order to assist any child not 

reading at the level expected for their age, the candidate utilised a poster with the Peryam 

and Kroll word scale printed on it, pointing to each phrase as it was spoken when describing 

the activity requirements to the children. The very few questions asked by the children with 

regard to the purpose of the testing were responded to with the comment: “I don’t know. All I 

know is that I have to ask you to try these apple slices and then ask you to tell me how they 

taste.” 

It is recommended that taste testing should not take place within 2 hours of a major meal 

with the optimal time for testing being between 10 am and lunch (Meilgaard et al., 1999). 

Due to limited access to the empty classroom and the time constraints of the school routine, 

testing needed to occur during the whole morning and in the afternoon, even though the time 

since consumption of breakfast or lunch for some groups of children were less than two 

hours. There was no difference in the taste ratings given between the differently timed 

groups. As a snack food was being testing in a small quantity, it was assumed that the level 

of satiety would not have a large impact on children’s responses.  

The first sample (‘circle’) was given as a ‘warm-up’ and was not used in overall analysis as 

‘untrained tasters’ usually use their first attempt as training for the task (Carpenter et al., 

2000). This warm-up sample was an unadulterated apple slice with the same unadulterated 

apple slice presented later as ‘square’. The ‘diamond’ apple was painted with the mild salt 

and vinegar solution while ‘triangle’ was painted with the stronger solution. 

The presentation order of the three test apple slices was balanced and randomized 

(Carpenter et al., 2000; Meilgaard et al., 1999) after the first warm-up sample of an 

unadulterated apple slice. A William’s Latin Square design was used so that “each product 

appears once in each tasting position. Each product also precedes each other product once, 
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and follows each other product once” (Carpenter et al., 2000, p. 102). The order of 

presentation, with D = diamond, S = square, T = triangle, was: DTS; DST; TSD; TDS; STD; 

and SDT. A different response booklet was used for each presentation order and the groups 

of children were rotated through the presentation orders so that approximately equal 

numbers of children experienced each exposure condition. 

The children were asked to eat each slice of apple slowly and think about how it tasted while 

they were eating it because they would be asked about the taste of the apple slice 

afterwards. Hedonic testing requires that the food sample be kept in the mouth for at least 2 

to 3 seconds to enable a more considered taste judgement to be made (Carpenter et al., 

2000). Each group of children was asked if anyone had told them about what will happen in 

the testing session. It was planned that if a child had been told by a previously tested child 

that the apple slices will taste all good or all bad (rather than some good and some bad), 

their results would not be used in the analysis. When asked: “What have the other kids said 

to you about what is going to happen now?”, all of the children shrugged and/or said 

“nothing”. 

 

6.2.3.3  Results 

The plain apple was perceived to be pleasant tasting (‘Really Good’ or ‘Good’ with an 

average of 2.4 on the 9 point scale), the mild solution was mildly disliked (‘Maybe Good or 

Maybe Bad’ or ‘Just a little Bad’ with an average of 5.4 on the 9 point scale), and the 

stronger solution more disliked (‘Just a little Bad’ to ‘Bad’ with an average of 6.3 on the 9 

point scale). As the responses were not normally distributed, a non-parametric test was used 

to compare the taste ratings. The differences were statistically significant with a Wilcoxon 

signed-rank test used to compare plain apple with mild salt and vinegar solution (Z = -6.745, 

p = .000), plain apple with strong salt and vinegar solution (Z = -7.115, p = .000) and the mild 

solution with the strong solution (Z = -4.780, p = .000). There were no significant differences 

in taste rating by gender or between age groups. It was decided to use the milder tasting 

solution in the main study so the children tested did not experience such an adverse taste 

reaction that advertising could not influence it [and were not influenced to dislike apples!]. 

 

 



76 

 

6.2.4  Liking of apple advertisements 

6.2.4.1  Research objective 

The objective of this activity was to determine children’s liking of the advertisements, 

whether a difference existed between liking of the two advertisements, and whether there 

were any differences by age and gender. 

 

6.2.4.2  Testing environment, materials and procedure 

After the apple slice tasting was completed, each group of children moved to the other side 

of the classroom and sat in chairs in front of a large TV screen. Due to time constraints, one 

group did not undertake the taste testing but undertook this shorter session. All of the 76 

children thus participated in the likeability testing of the advertisements.  

The children were given an individual response booklet to be filled in before any group 

discussion was allowed. This two page booklet was printed with a four point response scale 

(‘Love it’, ‘Like it’, ‘Don’t like it’ and ‘Hate it’.) and each child was supplied with a pencil. One 

page was labelled A (The ‘Taste’ advertisement) and one was labelled B (The ‘Fun’ 

advertisement). See Appendix 9 for a sample page of this booklet.  

The children were asked to write down their own ideas and not to look at what other children 

were writing. They were closely observed by the candidate and the research assistant who 

sat with the group. The children were shown each television advertisement twice. Half 

started with one advertisement and half started with the other before being asked to make 

their rating. 

After the completed rating sheets had been collected by the researchers, the children were 

then asked, as a group, a number of questions about the advertisements. These questions 

were designed to assess whether the children had understood the intended main messages 

in the advertising. The questions and their responses are discussed in Section 6.2.2.4. 
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6.2.4.3  Rating results 

As the liking ratings were not normally distributed, a non-parametric test was used. The ‘Fun’ 

advertisement was significantly more liked than the ‘Taste’ advertisement (Wilcoxon signed-

rank test Z = -2.452, p = .014). However, both advertisements were more liked than disliked 

by the children with at least 64.5% liking. The results by age group are presented in Table 

6.3. 

 

Table 6.3  Likeability ratings during pre-testing of two apple advertisements for each age group and 
for all children combined 

 

Liking rating 

Taste Advertisement 

% 

(n = 76) 

Fun Advertisement 

% 

(n = 76) 

Year 2/3 Year 6/7 Overall Year 2/3 Year 6/7 Overall 

Love it 30.2 9.1 21.1 48.8 15.2 34.2 

Like it 51.2 33.3 43.4 37.2 57.6 46.1 

Don’t like it 18.6 51.5 32.9 7.0 24.2 14.5 

Hate it 0 6.1 2.6 7.0 3.0 5.3 

Total 100 100 100 100 100 100 

 

 

The two negative responses (‘Don’t like it’ and ‘Hate it’) were combined to produce three 

categories of liking response. Chi square analyses revealed no significant difference 

between girls and boys in their liking of the ‘Taste’ advertisement and the ‘Fun’ 

advertisement. However, younger children were significantly more likely to love or like both 

of the advertisements compared to older children (‘Fun’: 2 (2, N = 76) = 9.55, p = .008; 

‘Taste’ (2 (2, N = 76) = 13.31, p = .001).  
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6.2.4.4  Group discussion outcomes 

All of the 76 children confidently participated in the group discussions. When asked, “What 

was that ad about?”, the children recognised the intent of both advertisements. They 

reported that the ‘Taste’ advertisement was communicating that “Apples are good to eat”, 

“yummy”, “nice”, “juicy”, “taste good”, and that “Kids like to eat apples”. Each group identified 

that the ‘Fun’ advertisement was about apples being “fun to play with.” One child stated that 

“Playing with fruit is exciting” while another child noted that “Apples can be used for 

entertainment”. 

The children were then asked “What did that ad want you to think or do?” Most of the 

children responded that the ‘Taste’ advertisement wanted them to “eat apples” while a few 

children mentioned “Buy apples to eat.” One said: “Buy healthy food rather than fatty food.” 

The children all identified that the ‘Fun’ advertisement wanted them to “play with apples” with 

a few noting that “Apples can be used for more than just food.” This suggests that the taste 

appeal promotes a consumption message and that the fun appeal does not.  

When asked “What did you like?” about each advertisement, the children who liked the 

‘Taste’ advertisement made comments such as: 

“It looks really good to eat”, 

“It looks like it tastes really nice”,  

“It looks like the apples were very yummy”. 

Those children who liked the ‘Fun’ advertisement stated they thought it was “fun” – with most 

children using that specific word. Comments made by the children included: 

“It shows you can have fun with apples”, 

“Kids were letting go ...they were excited”, 

“You can do lots of tricks with apples”, 

“Really entertaining”, 

“It was funnier and didn’t show saliva”, 

“It was awesome, it was cool”, 

“It was a new way to look at apples”. 
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The children were then asked “What did you dislike?” about each advertisement. The 

children who disliked the ‘Taste’ advertisement made comments such as: 

“It was a bit boring. It was just people chomping”, 

“When the camera was really close, it looked really gross”, 

“They were talking with their mouths full... disgusting”, 

“It was disgusting because their tongues were out”, 

“Saliva”, 

“It was too messy”, 

“They didn’t have any patience and just ate it too quickly”. 

The children who disliked the ‘Fun’ advertisement gave reasons which included: 

“It was ridiculous ‘cos you can’t play with food”, 

“You wouldn’t really eat it afterwards, it would be bruised”, 

“Then you just throw them in the bin and it is a waste of money for the parents”, 

“Childish... annoying... because they were acting as if they were in Years 4 and 5” 

(from a Year 6/7 student). 

Most of the children in both age groups liked the apple character: “He looks cute... totally 

cool”, “He was funny”, and “I liked the talking apple ‘cos apples don’t talk.” One child noted 

that: “He was happy that the kids wanted to eat him.” While another commented that: “At the 

end he said he tasted good and you know at the end he really tasted good. And at the end 

he said he was fun and he was actually fun.” Before returning to class, the children were 

able to choose one eraser from a variety of coloured, fruit-scented pencil erasers to thank 

them for their participation. 

Both advertisements clearly met their communication objectives. The children perceived the 

‘Taste’ advertisement as communicating the great taste of apples and the pleasure to be 

gained from eating them. The ‘Fun’ advertisement communicated that apples are fun and 

children enjoy playing with them. As both of the advertisements were generally liked, they 

were not changed before their use in the main study. 
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6.3  Stage 3: Main study 

The main study was designed to answer the research outlined in Chapter 1 Sections 1.4. 

Specifically, the study was designed to test the following hypotheses: 

1. Both the taste and fun advertisements will increase taste rating in exposed children 

compared with control children; 

2. Both the taste and fun advertisements will have both backward and forward framing 

effects on taste ratings for both pleasant and unpleasant tasting apple; 

3. Both the taste and fun advertisements will increase decision to eat more apple, 

intention to request apple purchase, and intention to use own money to purchase 

apples in exposed children compared with control children. 

 

6.3.1  Main study design 

The main study utilised a 2 (apple type) x 2 (advertisement type) x 2 (apple taste position) 

design (See Table 6.4). The apple type was either plain or painted with a salt and vinegar 

solution; the advertisement either emphasised taste or emphasised fun; and the apple slice 

was eaten either before the advertisement was shown or after it was shown. 

The design also enabled consideration of the impact of age and gender, by ensuring equal 

numbers of boys and girls and equal numbers in two age ranges, for each of the 

combinations of the three main variables. Postcodes were recorded to give an estimation of 

the children’s socio-economic status. The children’s height and weight were also measured 

and recorded so that the children’s body mass index could be considered in later analyses. 

Based on power calculations (see below), 800 children were to be recruited: half aged 7 or 8 

years old and half aged 11 or 12 years; half of each to be male and half female. Half of the 

children were to eat a slice of plain apple, and half were to eat an identical apple slice 

painted with the mild salt and vinegar solution. 

The desired distribution of children into each of the cells is shown in Table 6.4.  
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6.3.2  Exposure conditions 

Five videos were constructed to produce five exposure conditions: 

1. a television segment containing no apple advertisements (control/comparison group);  

2. an apple advertisement highlighting taste and presented before the apple slice was 

eaten; 

3. an apple advertisement highlighting taste and presented after the apple slice was 

eaten; 

4. an apple advertisement highlighting fun and presented before the apple slice was 

eaten; and 

5. an apple advertisement highlighting fun and presented after the apple slice was 

eaten. 

An equal number of participants, by age and sex, was required in the five exposure 

conditions for each of the two types of apple.  

A power analysis (α=.05 β<.20) suggested that 40 subjects per cell would be sufficient to 

detect a difference of 30% between any two intervention groups. Each cell in Table 6.4 was 

thus planned to contain 40 children. Note that this power analysis is based on the 

expectation that there is at least a 30% difference between any two exposure conditions 

within each age grouping in relation to the future consumption of the product (the yes/no 

question future consumption questions). In the absence of pilot data, one of the proportions 

was taken to be 50% where the standard error of the proportion is the highest. This 

assumption leads to a conservative sample size.  
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Table 6.4  Number of participants, by age and gender, required in the in the control and four 
advertising exposure conditions for each type of apple 

  Theme of apple advertisement  

  No apple 

advertisement 

(Controls) 

Video 1 

Taste Fun 

  Timing of advertising 

Apple 
type 

Age group Before 
eating 

Video 4 

After 
eating 

Video 2 

Before 
eating 

Video 5 

After   
eating 

Video 3 

 

Total 

Plain    
 Apple 

7-8 years 20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 
200 

11-12 years 20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 
200 

Salt & 
Vinega
r Apple 

7-8 years 20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 
200 

11-12 years 20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 

20 boys 

20 girls 
200 

 Total 160 160 160 160 160 800 

 

 

6.3.3  Videos used 

The apple advertising was embedded into a television segment to better emulate naturalistic 

exposure to advertising during television viewing. The video exposure conditions are 

detailed in Table 6.5.  

In order to present the apple advertising in the most usual program setting that children 

would view television advertising, the most popular television show at the time of testing was 

selected for use. Using a report purchased from OzTAM Pty Ltd, the official source of 

television audience measurement (TAM) covering Australia’s five mainland metropolitan 

markets and nationally for free-to-air television, The Simpsons was chosen as the television 

‘vehicle’ within which the advertising was presented. The school-based discussion groups 

(described in Section 6.1.3) also revealed that it was the most popular television show for 

the children who participated.  
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Table 6.5 Content and editing order of the video exposure conditions 

Video Group PROGRAM AD BREAK 1 PAUSE PROGRAM AD BREAK 2 

1 Control First 2 
minutes 
Simpsons 

1: Filler ad 1 

2: Filler ad 2 

Eat Apple Second 2 
minutes 
Simpsons 

3: Filler ad 3 

4: Filler ad 4 

2 TASTE advert 
AFTER eating 

First 2 
minutes 
Simpsons 

1: Filler ad 1 

2: Filler ad 2 

Eat Apple Second 2 
minutes 
Simpsons 

3: TASTE ad 

4: Filler ad 4 

3 FUN advert 
AFTER eating 

First 2 
minutes 
Simpsons 

1: Filler ad 1 

2: Filler ad 2 

Eat Apple Second 2 
minutes 
Simpsons 

3: FUN ad 

4: Filler ad 4 

4 TASTE advert 
BEFORE 
eating 

First 2 
minutes 
Simpsons 

1: TASTE ad 

3: Filler ad 2 

Eat Apple Second 2 
minutes 
Simpsons 

3: Filler ad 3 

4: Filler ad 4 

5 FUN advert 
BEFORE 
eating 

First 2 
minutes 
Simpsons 

1: FUN ad 

2: Filler ad 2 

Eat Apple Second 2 
minutes 
Simpsons 

3: Filler ad 3 

4: Filler ad 4 

 

The children watched 2 minutes of a G-rated episode of The Simpsons children’s animated 

television series with one advertising break of 2 advertisements inserted before a half-way 

point during which the video was paused and children were invited to eat an apple slice. The 

children then watched a 2 minute continuation of the television program (with another 

advertising break of 2 advertisements).  

The ‘filler’ advertisements used were the advertisements that appeared in The Simpsons 

television segment as it was recorded from free-to-air television. One advertisement was 

removed from this recorded sequence and replaced with the apple advertisements in the 

different positions required in videos 2, 3, 4 and 5. The filler advertisements did not advertise 

food products. The four filler advertisements promoted: men’s hair loss solutions, iPod nano, 

Target’s children’s book sale and a botanic park. 
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6.3.4  The Ad Test Centre 

The main study was conducted at the Perth Royal Show over the eight days from Saturday 

26th September 2009 until 3rd October 2009. The Perth Royal Show was chosen as it attracts 

thousands of people, largely family groups, to one location. Many people walk through the 

covered pavilions, seeking items for sale, product demonstrations and entertainment.  

 

 

Fig 6.3  The outside of the Ad Test Centre at the Perth Royal Show 

 

An Ad Test Centre was constructed in the Silver Jubilee Pavilion (See Figures 6.3 and 6.4) 

consisting of five testing cubicles (see Figure 6.5), a waiting area with chairs for parents, a 

kitchen/office space at the back and a cubicle where children’s height and weight could be 

measured and recorded (see Figures 6.11 and 6.12). The Ad Test Centre was open from 

9am to approximately 7pm over the eight days. Families with children walking past the 

centre were invited to enter and allow their children aged 7 and 8, or 11 and 12, to 

participate.  
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Fig 6.4.  Explanatory signage outside of Ad Test Centre (with parent waiting chairs in view) 

 

 

Fig 6.5.  A testing cubicle and testing materials in the Ad Test Centre 
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6.3.5  Interviewer training and instructions 

Ten professional interviewers employed by the Centre for Behavioural Research in Cancer 

Control, Curtin University assisted in this study. All were experienced at undertaking market 

research in street intercept and test centre settings. A research assistant from the WA 

Centre for Health Promotion Research was trained by the candidate to undertake the height 

and weight measurements, and also conducted some individual interviews as well. All were 

female and worked part time over the eight days. The interviewers started and finished work 

at staggered times with five staff usually present and all five cubicles in use in the middle of 

the day when the pavilion was the busiest. 

The 11 interviewers attended a half day training session at Curtin University prior to data 

collection. They were familiarised with the testing materials, testing procedures and given 

recruitment guidelines for the study (see Appendix 10 for the recruitment guidelines). The 

children were required to be Australian residents. The 7 to 8 year olds could be aged from 6 

years 11 months to 9 years and 1 month and the 11 to 12 year olds could be aged from 10 

years 11 months to 13 years and 1 month. Precise dates of birth were provided in the 

handout to assist the interviewers. Only one child per family could participate. Friends could 

be tested at the same time by different interviewers in different cubicles. Children with any 

food allergies, or who attended Primary School A or B, were to be excluded. Children who 

were eating or drinking while walking through the pavilion were also excluded as this would 

impact on the reliability of the taste testing. 

 

6.3.6  Preliminary screening and informed consent 

The interviewers were required to approach parents, introduce themselves as being from 

Curtin University and explain briefly that they were assisting in research about apples. The 

interviewers all wore name badges with the Curtin University logo prominently displayed. 

The interviewers initially ascertained the ages of the children in the family, referring parents 

to the signage outside of the centre to emphasise the age ranges required. If the child or 

children in the family were not of the required age, the parents and children were thanked for 

‘stopping to talk’. If a child in the family was the required age, the interviewers handed the 

parent an explanatory letter. This letter served to ensure informed consent and provided the 

parents with information to keep. The letter also avoided a full verbal explanation of the 
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study objectives occurring in front of children who were possible participants (see Appendix 

11 for the explanatory letter).  

The parent explanatory letter noted that the research aim was to investigate which types of 

television advertisements encourage children to eat more fruit. It explained that, should the 

parent allow their child to participate, their child would watch 6 minutes of G-rated children’s 

television which contained either an apple advertisement or no apple advertisement. Parents 

were informed that their child would be offered a piece of apple to eat and were asked if their 

child had any food allergies. Children with food allergies were excluded at this point. The 

interviewers also asked if the child attended Primary Schools A or B. Children attending 

those schools were excluded at this time. The parents were then informed, via the letter, that 

their child would be asked how the piece of apple tasted and if they would like that type of 

apple bought for them in the future. The parents were also told that their child’s height and 

weight would be measured and that this could be written down for them to take away if they 

wished for a record of this information. The parents were also assured that only their child’s 

first name, date of birth and postcode would be recorded and that no personal, family or 

identifying information would be collected. The parents were also assured that their child 

could refuse to participate at any time. 

The children were then asked if they would like to enter the centre to watch some television 

and eat some apple. While making that decision, they were able to observe other children 

sitting, at a distance of two or three meters, in cubicles and parents siblings/sitting very close 

to them in the waiting area. They were also assured that they could stop participating at any 

time. 

Once the child agreed to participate, the child’s parents and siblings were requested to take 

a seat in the waiting area while the testing was undertaken. On the way to those chairs, the 

interviewers quickly asked the parents their child’s date of birth and postcode and this 

information was written down at the top of the record form alongside the child’s name. See 

Appendix 12 for the Interview Record Form used. 

 

6.3.7  Allocation of children to exposure condition 

The children were invited to sit at the chair on the right hand side of the testing cubicle. The 

interviewers sat at the left. The cubicle contained a wide-screen television on a small table 

loaded with a DVD (See Figure 6.6). The list of 5 videos appeared on the screen and the 
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interviewer played the video number shown on a very small card, attached via Velcro, to the 

wall above the television by the candidate (See Figure 6.10). Every hour, this number 

changed as the five cubicles rotated through the five video exposure conditions. The 

children were thus randomly allocated to one of five video exposure conditions depending on 

the cubicle they entered. As the interviewers tended to work at the same cubicle, or one of 

two cubicles, this ensured that they presented a regularly changing video. The apple slice 

presented also changed on the hour. The children were either given Apple A (plain apple) or 

Apple B (salt and vinegar apple). This was also indicated by a very small card attached via 

Velcro to the wall above the television by the candidate.  

The candidate prepared the apple slices in the kitchen area and ensured that the correct 

type of apple slice, as indicated on the card, was presented to the interviewers. As the 

quotas were filled for the various exposure conditions, the candidate gave more specific 

instructions via small messages, written on a post-it note, placed on the wall above the 

television (e.g. “female age 11-12 video 4 only”). 

 

 

Fig 6.6  Close up of cubicle table and testing materials 
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Later analysis of the interview record forms revealed that there was a random allocation of 

video exposure conditions to the 11 interviewers (10 professional interviewers and the 

research assistant). All interviewers presented all exposure conditions – with the exception 

of one interviewer who only worked one shift and did not present one of the exposure 

conditions. Appendix 13 presents the number of children in each exposure condition by each 

of the interviewers and demonstrates that there was no domination of any one exposure 

condition by any particular interviewers. Further analysis of the record forms demonstrated 

that there was also a successful random allocation of the apple type between interviewers 

(See Appendix 13). 

 

6.3.8  Preparation of apples slices 

The candidate managed the apple slice preparation area on the kitchen/office cubicle of the 

Ad Test Centre. (See Figure 6.7).  

As in the pre-test, the apples were hygienically cut up just before use with washed and 

gloved hands and a clean knife and cutting board. The apples slices were served from the 

cutting board onto the small clean plastic serving plates using clean metal tongs. Only 

similar shaped slices with a mostly red strip of skin showing were used. (See Figure 6.8).  

The container of salt and vinegar solution was covered with a lid to reduce changes in the 

composition of the mixture concentration over the day due to the volatility of the vinegar in 

the solution. A new container of solution was mixed at the start of the day and at least once 

half way through the day. The solution was shaken to re-mix it before the salt and vinegar 

apples were prepared and the same amount of solution was brushed onto the apple slices 

using a pastry brush. (See Figure 6.9). The candidate carefully undertook this process to 

ensure the children were presented with nearly identical apple slices with the same amount 

of solution painted on them.  
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Fig 6.7  The apple preparation table in the kitchen area of the Ad Test Centre 

 

 

Fig 6.8  Cut piece of apple ready to be taken out to testing cubicle 
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6.3.9  Interview procedure 

The interviewers were guided through the testing procedure by instruction scripts developed 

for Video 1, Videos 2/3 and Videos 4/5. See Appendixes 14, 15 and 16 for the scripts. These 

instructions were placed on the tables in the cubicles on the left side in front of the 

interviewers for their reference (See Appendix 12 for the interview record form).  

The interviewers initially circled the child’s age range, gender, the apple identifying letter and 

the video number on the interview record form. The children were told that they would need 

to work quietly so that the “other kids would not hear them” and were asked to put on the 

headphones so they could “hear the TV”. The headphones ensured that they could listen to 

the video without distraction and would not hear any of the other children’s spoken 

responses or comments from adjoining cubicles, although most of the questions required a 

silent finger-point response. 

 

 

Fig 6.9  The salt and vinegar solution materials and equipment 

 

Response sheets were supplied to the interviewers and the children were asked to point to 

their responses after the alternative choices were quietly spoken aloud by the interviewers. 
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The choices were spoken aloud by the interviewers in case any of the children had not yet 

reached the reading level expected for their age. See Appendixes 17, 18 and 19 for the 

response scales used. Each of the scales was printed on an A4 sheet of white paper and 

was laminated (See Figure 6.10).  

The children being tested were initially told that they would “watch some TV, eat a bit of 

apple and later you will tell me how you think the apple tasted”. The children in the 

experimental conditions were told either “You will see an advertisement for the apple that I’ll 

give you” or that they would “see an advertisement for the apple that you just ate.” The 

Peryam and Kroll simplified word scale (Kroll, 1990) described in Section 6.2.3.2, was again 

used to rate apple taste (See Appendix 17 for the response sheet).  

After the video viewing and apple tasting, the children were told: “These are words that you 

can use to show me how you think the slice of apple tasted. You might point to: super good, 

really good, good, just a little good, maybe good or maybe bad, just a little bad, bad, really 

bad or super bad. Whatever you point to is OK. I haven’t tried these apples so I don’t know 

how they taste.” The child’s response was noted on the interview record form. 

To gain some qualitative insight into the children’s apple eating experience, the interviewers 

asked: “Can you think of any words that describe how the apple tasted?” Interviewers were 

to accept three or more words (writing down up to five words). If the child said one or two 

words, the interviewers were to prompt for more with: “Can you think of any more words?”  

The children were then asked: “Would you like another one of those slices of apple right 

now?” with the yes/no response being circled on the interview record form. If the child said 

yes, the interviewers responded: “OK, you’ll get you another slice of apple in a minute” and 

the child was handed another slice of apple on a small plastic plate at the end of the testing, 

before they made their way to the body measurement cubicle. 

The interviewer obtained the child’s response to the question: “Who does the food shopping 

at your house?”, and inserted the child’s response (X) into the following question: “Would 

you want X to buy those apples for you if you saw them at the shop?” The interviewers 

pointed to the following potential responses on the written response scale as they said: “You 

could point to: definitely would have X buy them, probably would have X buy them, 

maybe/maybe not have X buy them, probably would not have X buy them, or definitely would 

not have X buy them” (See Appendix 18).  
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Fig 6.10  A child watching an apple ad with an interviewer in a testing cubicle 

 

The children were then asked: “Would you use your own pocket money to buy those apples 

if you saw them at the shop?” using the same response scale as above, pointing to the 

possible responses as they said: “You could point to: definitely would buy them, probably 

would buy them, maybe/maybe not buy them, probably would not buy them, or definitely 

would not buy them.” 

Videos 2 to 5 included an extra inserted copy of the apple advertisement used at the very 

end of the video. The interviewer un-paused the video at this stage of the testing, showed 

the advertisement and asked: “What do you think of this apple ad?” and used the final 

response sheet (See Appendix 19) to elicit a response after saying “You could point to: love 

it, like it, neither like it or dislike it, don’t like it, or hate it.” 
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6.3.10  Height and weight measurement 

The children were guided to the body measurement cubicle (See Figures 6.11 and 6.12) 

after leaving the video testing cubicles. The interviewers passed the child and their record 

form to the research assistant who weighed the children and then measured their height. If 

this assistant required a break during a quiet period, the candidate took over the 

measurement to ensure consistency. If children declined to have their weight and height 

measured, this was accepted by the researcher. 

The techniques used to measure the children’s weight and height were those recommended 

in the International Standards for Anthropometric Assessment published by the International 

Society for the Advancement of Kinanthropometry (International Society for the 

Advancement of Kinanthropometry, 2001). These standards stated that “generally the mass 

in minimal clothing is of sufficient accuracy.” (p. 53) and required that the children stand “on 

the centre of the scales without support and with the weight distributed evenly on both feet.” 

(p. 53) An A&D Personal Precision Scale UC-321 was used to weigh the children in a single 

layer of light clothing after they had removed their shoes and any removable clothing such 

as a coat or cardigan. The children stepped onto the scale once it had been activated by the 

research assistant. Weight was recorded in kilograms to two decimal places. 

The scale was calibrated on 18th September 2009 by ‘Just in Scales’ (U10/45 Tomlinson 

Road, Welshpool, WA, 6106) who reported that it was accurate to within 50gms for the 

following weights: 30kg, 60kg, 90kg, 120kg and 150kg. They issued Calibration Certificate 

1895 in accordance with I.S.O. Guide 25-1990 Section 13.  

The children were then invited to stand with their back to the portable stadiometer placed 

beside the weight scale. A Mentone Educational Portable Height Scale (PE87) stadiometer 

was used to measure height. The technique used to measure the children’s height was that 

recommended by the International Society for the Advancement of Kinanthropometry 

(International Society for the Advancement of Kinanthropometry, 2001). The children stood 

with their feet together and their heels, buttocks and back touching the upright metal rod at 

the back of the scale. The children took in a deep breath and held it for the few seconds 

while the sliding head board was carefully lowered to the vertex of the child’s head. The 

children were also lightly held under the jaws to ensure their heads were in the Frankfort 

plane, that is with the Orbitale ® (lower edge of the eye socket) in the same horizontal plane 

as the Tragion ® (the notch superior to the tragus of the ear) (Kinanthropometry, 2001). A 

very slight upwards pressure was then applied by the researcher to gain ‘stretch stature.’ 
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Height was recorded in centimetres to one decimal place on the interview record form at the 

maximum point of the inward breath. 

 

 

Fig 6.11  A testing cubicle, some of the parent’s waiting chairs and the height and weight 

measurement cubicle in the Ad Test Centre 

 

The children were able to choose a fruit-scented pencil eraser to thank them for their time 

and their parents could choose to put their child’s contact details into the draw for one of 

thirty $20 Myer vouchers. Parents were assured that their child’s contact details would not 

be used for any other purpose. 

Data from the completed interview record forms were entered into a Microsoft Excel 

spreadsheet for statistical analysis using SPSS Version 21.0 in Windows. 
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Fig 6.12  The digital scale and portable stadiometer in their cubicle in the Ad Test Centre 
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Chapter 7.  Results 

The results of the main study are presented in this section. The sample characteristics are 

presented first, followed by manipulation checks on taste differences between the Plain and 

Salt and Vinegar apples and liking for the two advertisements.  

Chi square analyses are then used to explore the impact of exposure condition on the major 

dependent variable: the taste ratings of the apple eaten. The taste rating results are first 

analysed by advertisement theme (Fun vs Taste) combining across advertisement timing 

(Before tasting vs After tasting). The results are then analysed by advertisement timing 

(Before vs After) combining across advertisement themes. Taste ratings are then analysed 

for all four exposure conditions. For the remaining three dependent variables (i.e. desire to 

eat more of the apple, desire to request purchase of the apple and desire to use their own 

money to purchase the apple), the results are presented only for all four exposure 

conditions. In each case, the results are presented separately for the Plain apple and the 

Salt & Vinegar apple conditions. Differences by age, gender, BMI and SES were calculated 

for each analysis and relevant findings are presented where substantial and significant. 

Finally, logistic regression analyses are used to assess the impact of exposure condition, 

demographics, and other variables (such as advertisement liking), on each of the dependent 

variables. Logistic regression was used as the dependent variables are categorical. 

Note that where Table percentages are included in the text, these are rounded to whole 

numbers. 

 

7.1  Sample characteristics 

In total, 860 children were tested at the Ad Test Centre over the eight days of the Perth 

Royal Show. The interview forms of 17 children were removed from data analysis for the 

following reasons: 

 Child’s age outside of the age ranges required (7 children); 

 Interviewer unsure of video number used or ambiguous recording of video number on 

form (8 children); 

 Interviewer unsure of apple type eaten (1 child); and 
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 1 child claimed to have never eaten apples before and the interviewer broke the 

testing protocol in order to support the child through the testing experience. 

The characteristics of the remaining 843 children included in the analyses are presented in 

Table 7.1. 

The majority of children were recorded as having a Western Australian postcode (n = 827). 

Six of the children were from other Australian states and the postcodes of 10 children were 

not recorded. The interviewers recorded their perception of each child’s sex on the interview 

record form – the children were not asked if they were male or female.  

 

Table 7.1  Characteristics of children included in analysis (n = 843)  

Characteristic Description n % 

Gender Boy 419 49.7 

Girl 424 50.3 

Missing 0 0 

Age group 7-8 years 415 49.2 

11-12 years 428 50.8 

Missing 0 0 

Socio-economic status High (SEIFA 1048 and above) 370 43.9 

Medium (SEIFA 978-1047) 276 32.7 

Low (SEIFA 977 and below) 178 21.1 

Missing 19 2.3 

Body Mass Index Healthy weight / Underweight 624 74.0 

Overweight 162 19.2 

Obese 42 5.0 

Missing 15 1.8 

 

The postcode recorded for each child was matched to the Socio-economic Indexes for Areas 

(SEIFA) Index of relative socio-economic advantage and disadvantage allocated to that 

postcode by the Australian Bureau of Statistics based on the 2006 Census (Australian 

Bureau of Statistics, 2008b). This index considers variables such as income, education level, 

employment, occupation, disability and housing (Australian Bureau of Statistics, 2008a; 

Pink, 2008), and “can be used to measure socio-economic wellbeing on a continuum, from 

the most disadvantaged areas to the most advantaged areas” (Pink, 2008, p. 6). The 
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resulting ‘ecological fallacy’ risk must, however, be acknowledged; that is: “when area level 

indexes are used as proxy measures of individual level socio-economic status, many people 

are likely to be misclassified” (Pink, 2008, p. 3). Hence this method of SES estimation can 

be viewed as approximate only and is therefore a limitation in the consideration of the SES 

variable in this study. The SEIFA cut-off points of 977 and 1047 were used to divide the 

children into high, medium and low SES groups. These cut-off points were chosen as they 

approximately divide the total Western Australian population into thirds by use of the 2006 

Census SEIFA Index of relative socio-economic advantage and disadvantage for postcodes 

(Australian Bureau of Statistics, 2008b) 

There were 19 missing cases for SEIFA categorisation: 10 children did not have their 

postcode recorded; one postcode was for a new suburb not listed or allocated a SEIFA code 

in the 2006 Census data cube (Australian Bureau of Statistics, 2008b); and eight children 

had a postcode recorded that did not exist – the numbers were either recorded incorrectly by 

the interviewers or the parents were not asked their postcode and the children, when asked, 

gave an incorrect number. Table 7.1 shows that the proportion of children allocated to each 

of the three SEIFA categories differed somewhat from the 33% expected in a representative 

sample of the Western Australian population. The Perth Royal Show’s location in the 

wealthier Western suburbs of Perth, and the cost of the event, may have contributed to 

lower SES children being under-represented (21%) and higher SES children being over-

represented (44%) in this sample of children.  

The children’s height and weight measurements were used to calculate their body mass 

index (weight/height2; BMI). This BMI was then compared to each child’s birth date in order 

to classify the child as overweight or obese according to internationally recognised gender 

and age specific cut-off points (See Appendix 20) (Cole et al., 2000). There were 15 missing 

cases: one child declined to have his height measured and 14 children did not have their 

birth date recorded and so the BMI cut-off points could not be applied.  

It is noted that just over 19% of the sample of children for whom BMI cut-off points could be 

applied were overweight and 5% were obese. Notwithstanding the SES skew in this sample, 

these proportions are consistent with contemporary estimated levels of overweight and 

obesity in Australian children. Over 4,400 children aged 2 to 16 years were measured for the 

2007 Australian National Children’s Nutrition and Physical Activity Survey which revealed 

that 17% of Australian children were overweight and 6% were obese (Department of Health 

and Ageing, 2008). An analysis of the BMI of the children in the sample by gender revealed 

that 85 of 409 boys (21%) were overweight or obese while 119 of 419 girls (28%) were 
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overweight or obese. These proportions are consistent with the Western Australian Child 

and Adolescent Physical Activity and Nutrition Survey 2003 which measured over 1,800 

Western Australian children aged 7 to 15 years and reported that 22% of boys and 28% of 

girls were overweight or obese (Hands et al., 2004).  

Chi-square analyses were used to compare the proportion of children overweight and obese 

between the different SES groups. There was a significant difference between groups when 

the children living in a postcode with an assigned SEIFA code below the mean were 

compared to those living in area with a code above the mean. A higher proportion of lower 

SES children were overweight or obese compared with higher SES children: 29% versus 

23% respectively (2 (1, N = 807) = 3.99, p < .05). This is consistent with the published 

literature which has reported that lower SES Australian children are at higher risk of being 

overweight or obese (Australian Institute of Health and Welfare, 2012, 2014; O'Dea, 2003; 

Wake et al., 2007 ; Wake & Maguire, 2012). Overweight and obese children were not over-

presented in any of the other subgroups within this study (i.e. age, gender or exposure 

condition). 

 

7.2  Number of children in the advertising exposure conditions 

The number of children randomly allocated to each exposure condition was monitored 

frequently throughout the eight day data collection phase in order to recognise, as soon as 

possible, when a quota had been met. As the quotas closed, the candidate guided the 

interviewers in their allocation of children to the video condition by way of small unobtrusive 

notes placed on the walls of the cubicle. The number of children in each exposure condition, 

after data cleaning, is presented in Table 7.2. Table 7.2 shows that with one exception, (n = 

39), all cells achieved n = 40 or more participants. 
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Table 7.2  Number of participants, by age and gender, in the control and four advertising exposure 
conditions for each type of apple (n = 843) 

  Theme of apple advertisement  

  No apple 

advertisement 

(Controls) 

Video 1 

Taste Fun 

  Timing of advertising 

Apple 
type 

Age group Before 
eating 

Video 4 

After 
eating 

Video 2 

Before 
eating 

Video 5 

After   
eating 

Video 3 

 

Total 

Plain     
Apple 

7-8 years 21 boys 

21 girls 

19 boys 

20 girls 

20 boys 

23 girls 

21 boys 

21 girls 

21 boys 

21 girls 
208 

11-12 years 21 boys 

22 girls 

20 boys 

21 girls 

21 boys 

22 girls 

21 boys 

19 girls 

22 boys 

21 girls 
210 

Salt & 
Vinegar 
Apple 

7-8 years 20 boys 

21 girls 

22 boys 

22 girls 

21 boys 

19 girls 

21 boys 

20 girls 

20 boys 

21 girls 
207 

11-12 years 22 boys 

21 girls 

22 boys 

22 girls 

21 boys 

22 girls 

22 boys 

23 girls 

21 boys 

22 girls 
218 

 Total 169 168 169 168 169 843 

 

 

7.3  Manipulation check: Taste rating of apple slices 

Although pre-testing showed that the Salt and Vinegar apples were less liked than the Plain 

apples, it was important to confirm that the slices used in the study also showed this 

difference. All children gave a taste rating for an apple slice on the 9-point Peryam and Kroll 

Simplified Word Scale (where lower numbers indicate more positive taste experience). 

 

The children not exposed to apple advertising constituted the control groups for each type of 

apple: Plain (n = 85) and Salt & Vinegar (n = 84). Levene’s test revealed that the variances 

of the two groups were not equal thus the Mann-Whitney U test was used. In the absence of 

any apple advertising, there was a significant difference between the taste ratings of the 

Plain (M = 2.64; SD = 1.04) and Salt and Vinegar (M = 3.38; SD = 1.69) apple slices (Z = -

2.67, p = .008). That is, the salt and vinegar solution significantly decreased the taste rating 

of the apple but without rendering the taste very unpleasant. 

 

There were no significant differences in taste rating by age, gender, SES or BMI for the Plain 

apple. For the Salt & Vinegar apple, there were no significant differences in taste rating by 
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gender, SES or BMI, but a significantly higher proportion of younger children gave a 

Super/Really Good taste rating than older children: 46% versus 14% respectively (2 (1, N = 

84) = 10.53, p = .001). 

 

Higher taste ratings were supported by the words that the children used to describe their 

taste experience. Children who gave a higher taste rating were significantly more likely to 

have used positive words (e.g. “yummy”, “delicious”, “nice”) than neutral words (e.g. 

“normal”, “ordinary”, “red”) or negative words (e.g. “bad”, “sour”, “yuck”) for both the Plain 

apple (2 (6, N = 295) = 41.71, p = .000) and the Salt and Vinegar apple (2 (6, N = 298) = 

97.06, p = .000). (See Appendix 21 for details of the words used). 

Overall, it is concluded that the taste manipulation was sufficiently successful to allow an 

adequate test of the research hypotheses. 

 

7.4  Manipulation check: Liking of the advertisements 

Liking of an advertisement (i.e. attitude toward the advertisement) can influence attitudes 

toward the product advertised, particularly hedonic sensory gratification products (Moniek 

Buijzen, 2007; Derbaix & Bree, 1997; Ewing et al., 1999; Pham et al., 2013; Phelps & Hoy, 

1996; Rossiter et al., 1991; Smit et al., 2006; Walker & Dubitsky, 1994). It was therefore 

important to assess whether, and if so, to what extent the advertisements differed on liking. 

Hence, children exposed to the apple advertisements were presented with the following 5-

point scale, Love it, Like it, Neither like it or dislike it, Didn’t like it or Hate it, and were asked: 

“What did you think of the apple ad?”. Five children who were not able to choose a response 

were coded into the Neither like it or dislike it category.  

Both the fun advertisement and the taste advertisement were well liked: Fun: 70% Love/Like 

it; Taste: 64% Love/Like it; see Table 7.3). There were no significant differences in level of 

liking between the two advertisements for either the Plain or the Salt and Vinegar apple 

conditions.  
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Table 7.3  Liking of the two apple advertisements – both types of apple combined 

 Theme of apple advertisement 

Liking of apple 

advertisement 
Fun 

(n = 337) 

Taste 

(n = 337) 

Total 

(n = 674) 

Love it 15.4% 13.4% 97 

Like it 54.6% 50.4% 354 

Neither 23.1% 29.4% 177 

Didn’t like it 4.5% 5.6% 34 

Hate it 2.4% 1.2% 12 

 

 

Younger children and girls were significantly more likely to give a higher liking rating than 
older children and boys (Younger children: 2 (2, N = 674) = 53.40, p = .000; Girls: (2 (2, N 
= 674) = 17.54, p = .000).  

Overall, it was concluded that the advertisements were sufficiently equally well liked so as to 
allow a test of the research hypotheses unconfounded by advertisement liking. 

 

7.5  Taste rating analyses 

Given the distribution of the data, taste rating scores were collapsed into the following three 

categories for chi square analyses:  

 Super Good and Really Good (scores 1 and 2);  

 Good (score 3); and 

 Not Good (scores 4 to 9) (combined the less positive, neutral and negative 

responses). 

The percentages nominating each of these three taste rating categories for the controls and 

those exposed to the Taste and Fun advertisements (combined across Before and After 

conditions) are presented in Table 7.4 for each of the apple types. The percentages for 

those exposed to the Before and After conditions (combined across Taste and Fun 

advertisements) are presented in Table 7.5 for each of the apple types. Table 7.6 shows the 

percentage taste ratings for the control group and each of the four advertising conditions 

(i.e., Taste-Before; Taste–After; Fun–Before; Fun–After) for each apple type. All chi square 

analyses shown in the Tables are relative to the relevant control condition. Chi square 

analyses between the experimental conditions are reported in the text where relevant. 
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7.5.1  Taste rating by exposure to advertising  

Table 7.4 shows that exposure to apple advertising significantly increased taste ratings 

versus controls for the Plain apple (57% Super/Really Good vs 39%), and substantially but 

not significantly increased taste ratings for the Salt and Vinegar apple (36% Super/Really 

Good vs 30%).  

These data indicate that advertising can significantly enhance pleasant taste experiences 

but has less influence on less pleasant taste experiences. 

 

7.5.2  Taste rating by advertisement theme: ‘fun’ versus ‘taste’ 

Table 7.4 shows the taste ratings given by children viewing the Taste and Fun 

advertisements. There was no significant difference between the Fun and Taste conditions 

for the Plain apple (2 (2, N = 333) = 2.091, p = .351). Both the Fun (61% Super/Really 

Good) and Taste (53% Super/Really Good) advertisements resulted in significant increases 

in taste ratings relative to the controls (39% Super/Really Good).  

There was no significant difference between the Fun and Taste conditions for the Salt and 

Vinegar apple (2 (2, N = 341) = 2.048, p = .359). However, those exposed to the Taste 

advertisement rated the taste substantially but not significantly greater than the control 

condition (39% Super/Really Good vs 30%), whereas there was little difference between the 

control (30%) and Fun (32%) conditions (Table 7.4).  

Overall, both the Fun and Taste themes were equally effective in enhancing pleasant taste 

experiences, but it appears that the Taste theme was somewhat more effective when the 

taste experience was less pleasant.  
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Table 7.4  Taste ratings comparing the control group with each of the apple advertisement themes: 
Taste and Fun for each apple type 

 Theme of apple advertisement 

  Controls Taste Fun Combined 
advertising 
conditions 

 

Plain   
Apple 

 

Super/Really Good 

Good 

Not Good 

n = 85 

38.8% 

44.7% 

8.4% 

n = 166 

53.0% 

38.6% 

8.4% 

2 = 6.13 

n = 167 

60.5% 

33.5% 

6.0% 

2 = 13.35 

n = 333 

56.8% 

36.0% 

7.2% 

2 = 11.84 

 

Salt & 
Vinegar 
Apple 

 

Super/Really Good 

Good 

Not Good 

n = 84 

29.8% 

34.5% 

35.7% 

n = 171 

39.2% 

35.7% 

25.1% 

2 = 3.60 

n = 170 

31.8% 

40.0% 

28.2% 

2 = 1.54 

n = 341 

35.5% 

37.8% 

26.7% 

2 = 2.77 

* p < .05;   **p < .01;   ***p ≤ .0001 

 

 

7.5.3  Taste rating by advertising timing: ‘before’ versus ‘after’ 

Table 7.5 shows that for the Plain apple, there was no significant difference in taste ratings 

by whether the advertising occurred prior to or after the taste experience (Before and After 

both 57% Super/Really Good), and both differed significantly from the control condition (39% 

Super/Really Good).  

For the Salt and Vinegar apple, a greater proportion of children exposed to the 

advertisement After tasting the apple rated the taste Super/Really Good relative to those 

exposed to the advertisement Before tasting the apple (40% vs 32%), but this difference was 

not statistically significant, and neither differed significantly from the control condition (30%).  

Overall, for pleasant tasting apples, these data indicate that advertising can enhance the 

taste experience both when the advertising occurs before the tasting and after the tasting. 

However, for less pleasant taste experiences, advertising occurring after the tasting may 

have a positive influence on taste ratings, whereas advertising occurring before the taste 

experience has little, if any, impact on taste ratings. 
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Table 7.5  Taste ratings comparing the control group with each of the two advertisement timings: 
Before and After for each apple type 

 Timing of advertising 

  Controls Before eating After eating 

 

Plain   
Apple 

 

Super/Really Good 

Good 

Not Good 

n = 85 

38.8% 

44.7% 

8.4% 

n = 162 

56.8% 

34.6% 

8.6% 

2 = 8.08 

n = 171 

56.7% 

37.4% 

5.8% 

2 = 11.17 

 

Salt & 
Vinegar 
Apple 

 

Super/Really Good 

Good 

Not Good 

n = 84 

29.8% 

34.5% 

35.7% 

n = 174 

31.6% 

39.0% 

29.3% 

2 =1.11 

n = 167 

39.5% 

36.5% 

24.0% 

2 = 4.30 

* p < .05;   **p < .01 

 

 

7.5.4  Taste rating by the four advertising exposure conditions 

To identify any interactions between advertisement theme and advertisement timing, chi-

square analyses were undertaken to compare the taste ratings for each of the four 

advertisement exposure conditions with the control group’s taste ratings for each type of 

apple. The results and chi squares are shown in Table 7.6. 

For the Plain apple, a significantly greater proportion of children exposed to three of the four 

advertisement conditions rated the taste Super/Really Good relative to the Plain apple 

control condition: Taste After and both Fun Before and After conditions. Taste Before 

achieved substantially higher ratings than the control (50% Super/Really Good vs 39%), but 

the difference was not significant. The Fun Before condition had the highest taste ratings but 

was not significantly different from the other three advertising conditions.  

For the Salt & Vinegar apple, only the Taste After condition was statistically significantly 

greater than the control condition. The Taste After condition was also significantly greater 

than the other three exposure conditions that differed little from each other (Table 7.6). 
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Table 7.6  Taste ratings comparing the control group with each of the four advertising conditions for 
each apple type 

 Theme of apple advertisement 

   
 

Controls  

Taste Fun 

  Timing of advertising 

Apple type Taste Rating Before 
eating 

After   
eating 

Before 
eating 

After 
eating 

 

Plain   
Apple 

 

Super/Really Good 

Good 

Not Good 

n = 85 

38.8% 

44.7% 

16.5% 

n = 80 

50.0% 

38.8% 

11.3% 

2 = 2.32 

n = 86 

55.8% 

38.4% 

5.8% 

* 2 = 7.39 

n = 82 

63.4% 

30.5% 

6.1% 

** 2 = 11.14 

n = 85 

57.6% 

36.5% 

5.9% 

* 2 = 8.09 

 

Salt & 
Vinegar 
Apple 

 

Super/Really Good 

Good 

Not Good 

n = 84 

29.8% 

34.5% 

35.7% 

n = 88 

30.7% 

39.8% 

29.5% 

2 = .833 

n = 83 

48.2% 

31.3% 

20.5% 

* 2 = 7.21 

n = 86 

32.6% 

38.4% 

29.1% 

2 = .859 

n = 84 

31.0% 

41.7% 

27.4% 

2 = 1.50 

* p < .05;   **p < .01 

 

Overall, these data confirm that both advertising themes enhanced pleasant taste 

experiences, with Taste Before having least impact, and that only the Taste theme 

presented After the experience enhanced less pleasant taste experiences. 

 

7.5.5  Taste rating by age and gender 

Chi-square analyses were undertaken by age and gender for each type of apple comparing 

the control group’s taste ratings with the taste ratings for each of the advertisement 

conditions. The assumptions of chi-square analysis were not met for all of the analyses as 

some expected frequencies were less than five. Hence Fisher’s exact test was utilised to 

detect statistical significance in those cases. 

For the Plain apple, a greater proportion of children of each age group and each gender 

exposed to each of the advertisement conditions rated the taste Super/Really Good relative 

to the control condition. The Fun advertisement gained significantly higher taste ratings than 

the Taste advertisement for younger children (p < .05 FET), older children (p < .05 FET) and 

boys (p < .01 FET). The After position was statistically significant for older children (p < .05 
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FET) and girls (p < .05 FET). Thus Fun had a significant impact with children of all ages and 

boys while After had a significant impact on girls and older children.  

For the Salt and Vinegar apple, only the Taste After condition significantly increased the 

proportion of children who gave a rating of Super/Really Good relative to the control 

condition for both boys (2 (2, N = 84) = 5.99, p < .05) and girls (2 (2, N = 83) = 11.17, p < 

.01). This Taste After effect was also seen in younger children, but was not statistically 

significant. For the older children, all of the advertising conditions resulted in increased 

proportions of Super/Really Good ratings relative to the controls, but only the Taste After 

condition for the older age group was statistically significant (2 (2, N = 43) = 9.46, p < .01). 

Overall, these data confirm that apple advertising significantly increased taste ratings for 

pleasant tasting apples for both boys and girls and for both older and younger children. For 

the less pleasant tasting apple, only the Taste After condition significantly increased taste 

ratings for both boys and girls and for older children. 

 

7.5.6  Section summary 

These data indicate that advertising can significantly enhance pleasant taste experiences 

but has less influence on less pleasant taste experiences. 

For Plain apples, the Fun and Taste themes presented Before eating the apple and After 

eating the apple were effective in enhancing the pleasant taste experience for all children. 

For Salt and Vinegar apples, only the Taste theme presented After the experience enhanced 

less pleasant taste experience for boys and girls and for older children. 
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7.6  Desire to eat more apple 

All but 10 children (n = 833) responded to the question: ‘Would you like another piece of that 

apple right now?’ The children’s responses were recorded as: yes, no or unsure. The 22 

children who indicated that they were unsure were combined with no into one category. The 

results for the control and four exposure conditions for each apple type are shown in Table 

7.7. 

 

7.6.1  Desire to eat more apple by control groups 

Consistent with the Plain apple tasting more pleasant than the Salt and Vinegar apple, a 

higher proportion of control children wanted to eat more of the Plain apple than the Salt and 

Vinegar apple: 58% versus 48% respectively. However this difference was not statistically 

significant. There were no significant differences by age, gender, SES or BMI. However, 

across the two control groups combined, a significantly higher proportion of overweight or 

obese children wanted to eat more apple than healthy weight children, 68% versus 49% 

respectively (2 (1, N = 164) = 4.71, p < .05). 

 

7.6.2  Desire to eat more apple by the four advertising exposure conditions 

Chi-square analyses were undertaken for each type of apple, to compare responses given 

by the children exposed to each of the four experimental conditions with the control group’s 

responses. The chi square results are shown in Table 7.7. 

For the Plain apple, a greater proportion of children exposed to the advertisement conditions 

wanted to eat more apple relative to the control condition (69% vs 58%) with near statistical 

significance overall (2 (1, N = 411) = 3.72, p = .054). However, only the Taste After 

condition achieved statistical significance (75% vs 58%). There were no significant 

differences between responses for younger children or by gender. Older children, however, 

were significantly more likely to want to eat more apple for both Taste conditions [Taste 

Before: (2 (1, N = 84) = 4.47, p < .05; Taste After: 2 (1, N = 84) = 8.34, p < .01].  

For the Salt and Vinegar apple, a slightly greater but non-significant proportion of children 

exposed to the advertisement conditions wanted to eat more apple relative to the control 

condition (53% vs 48%). Similarly, none of the exposure conditions differed substantially or 
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significantly from the control condition (Table 7.7). There were no significant differences by 

age or gender.  

 

Table 7.7  Desire to eat more - comparison of the control group with combined advertising conditions 
and each of the four advertising conditions for each apple type 

 Theme of apple advertisement 

   
 

Controls 

 

Taste Fun Combined 
advertising 
conditions 

 

  Timing of advertising 

Apple 
type 

Desire to  
   eat more 

Before 
eating 

After 
eating 

Before 
eating 

After 
eating 

 

Plain   
Apple 

 

Yes 

No/Unsure 

n = 84 

58.3% 

41.7% 

n = 79 

68.4% 

31.6% 

2 = 1.76 

n = 84 

75.0% 

25.0% 

2 = 5.25 

n = 81 

63.0% 

37.0% 

2 = 0.37 

n = 83 

71.1% 

28.9% 

2 = 2.97 

n = 327 

69.4% 

30.6% 

2 = 3.72 

 

Salt & 
Vinegar 
Apple 

 

Yes 

No/Unsure 

n = 83 

48.2% 

51.8% 

n = 87 

51.7% 

48.3% 

2 = 0.212 

n = 83 

53.0% 

47.0% 

2 = 0.386 

n = 86 

53.5% 

46.5% 

2 = 0.474 

n = 83 

54.2% 

45.8% 

2 = 0.603 

n = 339 

53.1% 

46.9% 

2 = 0.643 

* p < .05 

 

 

7.6.3  Section summary 

For the Plain apple, advertising increased the proportion of children who chose to eat more 

apple, but the difference was not significant. However, when the four advertising conditions 

were considered separately, the Taste After advertising condition significantly increased the 

proportion of children who wanted to eat more of the Plain apple relative to the control 

group. 

For the Salt and Vinegar apple, neither advertising per se nor any of the four exposure 

conditions showed a substantial or significant impact on choosing to eat more apple relative 

to the control group. 

Overall, this variable appears to be less influenced by advertising than the taste variable, but 

shows that advertising can have a significant effect over and above product sampling when 

the advertising occurs after the sampling experience. 
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7.7  Intention to request purchase of apples 

All but one child (n = 842 of 843) responded to the question: ‘Would you want 

Mum/Dad/Other to buy those apples for you if you saw them at the shop? The children’s 

responses were recorded as: Definitely would, Probably would, Maybe/maybe not, Probably 

would not and Definitely would not. This five point scaled was re-coded into a three point 

scale: Definitely/probably would, Maybe, and Probably/definitely would not. The results for 

the control and each exposure condition for each apple type are shown in Table 7.8. 

 

7.7.1  Intention to request purchase by control groups  

Consistent with taste ratings, Table 7.8 shows that a significantly higher proportion of control 

children intended to request purchase of the Plain apple than the Salt and Vinegar apple: 

73% versus 52% respectively (2 (2, N = 169) = 9.70, p < .01). There were no significant 

differences by age, gender, SES or BMI when the apple types were considered separately. 

However, with the two control groups combined, a significantly higher proportion of younger 

children would request purchase compared to older children (2 (2, N = 169) = 6.09, p < .05).  

 

7.7.2  Intention to request purchase by the four advertising exposure 

conditions 

Chi-square analyses were undertaken separately to compare the responses given by the 

children exposed to each of the four experimental conditions with the control group’s 

responses. These chi square results are shown in Table 7.8. 

Table 7.8 shows that for the Plain apple, a greater but non-significant proportion of the 

children exposed to apple advertising intended to request apple purchase relative to the 

control condition (82% vs 73%), but none of the four exposure conditions differed 

significantly from the control condition. There were no significant differences by gender, BMI 

or SES or for older children, but younger children were significantly more likely to intend to 

request purchase overall and in all exposure conditions except Taste Before.  

For the Salt and Vinegar apple, Table 7.8 shows that a non-significantly greater proportion of 

the children exposed to the advertisement conditions intended to request apple purchase 

relative to the control condition (65% vs 52%). However, both the Taste Before and Taste 

After conditions achieved statistical significance relative to the control condition (Table 7.8). 
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Combining the Before and After conditions, the Taste theme achieved significantly more 

intention to purchase than the Fun theme: 73% versus 58% (2 (2, N = 341) = 8.30, p < .05).  

There were no significant differences by BMI or SES or for younger children and boys. Older 

children and girls were significantly more likely to intend to request purchase than younger 

children and boys in both Taste conditions, but not the Fun conditions.  

 

Table 7.8  Intention to request purchase - comparison of the control group with combined advertising 
conditions and each of the four experimental conditions for each apple type 

 Theme of apple advertisement 

   
 

Controls 

Taste Fun Combined 
advertising 
conditions 

 

  Timing of advertising 

Apple 
type 

Purchase 
Request 

Before 
eating 

After 
eating 

Before 
eating 

After 
eating 

 

Plain   
Apple 

 

Would 

Maybe 

Would not 

n = 85 

72.9% 

22.4% 

4.7% 

n = 80 

80.0% 

16.3% 

3.8% 

2 = 1.15 

n = 85 

81.2% 

14.1% 

4.7% 

2 = 1.95 

n = 82 

84.1% 

11.0% 

4.9% 

2 = 3.89 

n = 85 

82.4% 

14.1% 

3.5% 

2 = 2.21 

n = 332 

81.9% 

13.9% 

4.2% 

2 = 3.86 

 

Salt and 
Vinegar 
Apple  

 

Would 

Maybe 

Would not 

 

n = 84 

52.4% 

31% 

16.7% 

n = 88 

72.7% 

18.2% 

9.1% 

2 = 7.63 

n = 83 

72.3% 

15.7% 

12.0% 

2 = 7.46 

n = 86 

54.7% 

26.7% 

18.6% 

2 = 0.39 

n = 84 

60.7% 

25.0% 

114.3% 

2 = 1.20 

n = 341 

65.1% 

21.4% 

13.5% 

2 = 4.86 

* p < .05 
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7.7.3  Section summary 

For the Plain apple, advertising increased the proportion of children who intended to ask for 

apples to be purchased for them, with this effect being statistically significant only in younger 

children.  

For the Salt and Vinegar apple, advertising non-significantly increased the proportion of 

children who intended to ask for apples to be purchased for them. However, both Taste 

conditions significantly increased the proportion of children who intended to request apple 

purchase.   

Overall, it appears that this variable is somewhat sensitive to advertising effects over and 

above product sampling, and particularly to a taste advertising theme when the taste is less 

pleasant. It can be noted that, while the dependent variables are correlated, the 

experimental findings are not replicated across all outcomes. Request to purchase is not as 

directly moderated by advertising as taste ratings and desire to eat more apple. 
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7.8  Intention to use own money to purchase apples 

All but three children (n = 840) responded to the question: ‘Would you use your own pocket 

money to buy those apples if you saw them at the shop?’ The children’s responses were 

recorded as: Definitely would, Probably would, Maybe/maybe not, Probably would not and 

Definitely would not. The responses were re-coded into a three item scale for analysis: 

Definitely/probably would, Maybe and Definitely/probably would not. The results are shown 

in Table 7.9. 

 

7.8.1  Intention to use own money by control groups  

Table 7.9 shows that  only a slightly higher proportion of Plain apple controls versus Salt and 

Vinegar controls indicated they would use their own money to purchase these apples: 27% 

versus 23%. It appears that the vast majority of these children would not spend their own 

money on apples regardless of taste. There were no significant differences by type of apple, 

gender, SES and BMI. However, a significantly higher proportion of younger children 

compared to older children intended to use their own money to purchase these apples for 

both types of apple: Plain apple: 2 (1, N = 85) = 7.57, p < .01; Salt and Vinegar: 2 (1, N = 

84) = 8.93, p < .01. 

 

7.8.2  Intention to use own money by the four advertising exposure 

conditions 

Table 7.9 indicates that advertising per se had no effect on intention to use own money for 

either the Plain apple condition (28% vs 27%) or the Salt and Vinegar condition (25% vs 

23%). Furthermore, for both the Plain apple and the Salt and Vinegar apple conditions, none 

of the experimental conditions significantly increased the proportion of children who reported 

that they would use their own money to buy the apple. There were no significant differences 

in response by age, gender, SES or BMI between the groups. 
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Table 7.9  Intention to use own money to purchase - comparison of the control group with combined 
advertising conditions and each of the four experimental conditions 

 Theme of apple advertisement 

   
 

Controls  

Taste Fun Combined 
advertising 
conditions 

 

  Timing of advertising 

Apple 
type 

Use own 
money 

Before 
eating 

After 
eating 

Before 
eating 

After 
eating 

 

Plain   
Apple 

 

Would 

Maybe 

Would not 

n = 85 

27.1% 

27.1% 

45.9% 

n = 79 

22.8% 

30.4% 

46.8% 

2 = 0.465 

n = 85 

35.3% 

30.6% 

34.1% 

2 = 2.58 

n = 82 

28.0% 

34.1% 

37.8% 

2 = 1.35 

n = 85 

25.9% 

20.0% 

54.1% 

2 = 1.45 

n = 331 

28.1% 

28.7% 

43.2% 

2 = 0.201 

 

Salt and 
Vinegar 
Apple  

 

Would 

Maybe 

Would not 

n = 83 

22.9% 

24.1% 

53.0% 

n = 88 

26.1% 

19.3% 

54.5% 

2 = 0.652 

n = 83 

25.3% 

21.7% 

53.0% 

2 = 0.205 

n = 86 

20.9% 

20.9% 

58.1% 

2 = 0.462 

n = 84 

26.2% 

31.0% 

42.9% 

2 = 1.80 

n = 341 

24.6% 

23.2% 

52.2% 

2 = 0.116 

 

 

7.8.3  Section summary 

The proportion of children who would use their own money to purchase these apples was 

equally low for both the Plain apple and the Salt and Vinegar apple conditions. Furthermore, 

apple advertising did not increase the proportion of children relative to controls who intended 

to use their own pocket money to purchase these apples. These data suggest that using 

their own money for food usually purchased by parents for the whole family, is not an 

appropriate measure of advertising impact for children at these ages.   
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7.9  Logistic regression analyses for dependent variables 

Univariate and multivariable logistic regression models for the Plain apple and Salt and 

Vinegar apple conditions separately, were used to assess the effect of advertising condition, 

gender, age, BMI, and SES on each of the four dependent variables: taste rating; desire to 

eat more apple; intention to request purchase of the apple; and intention to use own money 

to purchase the apple. 

In the univariate regression analyses, each of the four advertising exposure conditions was 

compared to the control group. Binary variables were constructed for each of the following: 

BMI: overweight/obese children versus healthy/underweight children; SES: those on or 

above the mean versus those below the mean; Taste rating: Super/Really Good versus a 

lower taste rating; Desire to eat more: Yes versus No and Maybe combined; and for each of 

Intention to request purchase and Use own money to purchase: Definitely/Probably would 

versus Maybe and Definitely/Probably would not combined. 

 

7.9.1  Taste rating 

The percentages of children who gave a ‘super/really good’ taste rating, compared to 

children who gave a lower taste rating, are presented in Table 7.10 for each of the 

advertising condition and binary variables. The results of the univariate and multivariable 

logistic regression models assessing the impact of the variables on taste rating are 

presented in Table 7.11. The results are presented below for the Plain and Salt and Vinegar 

apples in turn.  

For the Plain apple condition, Table 7.10 shows significantly higher proportions of children 

gave a Super/Really Good rating if they were exposed to advertising, if they were girls and if 

they were younger. 

The univariate regression analysis (Table 7.11) confirmed the findings for gender (girls 1.6 

times more likely) and age (younger 1.6 times more likely), and, as indicated earlier (Table 

7.6), that only three of the four advertising exposure conditions were significantly related to 

an increase in taste ratings:  

 Taste After (almost 2 times more likely); 

 Fun After (2.1 times more likely); 

 Fun Before (2.7 times more likely); 
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When all variables were considered together in a multivariable analysis (Table 7.11), these 

five variables remained independently significantly related to higher taste ratings: 

 Taste After advertising condition (2.1 times more likely); 

 Fun After advertising condition (2.2 times more likely); 

 Fun Before advertising condition (almost 3 times more likely); 

 Gender (girls were 1.7 times more likely); and 

 Age (younger 1.7 times more likely). 

For the Salt and Vinegar apple condition, Table 7.11 shows that significantly higher 

proportions of children gave a Super/Really Good rating if they were younger, with exposure 

condition approaching significance (p = .06) (no doubt largely due to the Taste After 

effect:48% versus 30% control).  

The univariate regression analysis confirmed the age effect (younger 2.5 times more likely) 

and revealed a significant impact for the Taste After condition (2.2 times more likely). 

When all variables were considered together in a multivariable analysis, these two variables 

remained as independently significantly related to higher taste ratings: 

 Age (younger children were 2.8 times more likely); and 

 Taste After advertising condition (2.4 times more likely).  

 

7.9.2  Desire to eat more apple 

The percentages of children who wanted to eat more apple compared to children who did 

not are presented for each of the variables in Table 7.12. The results of the univariate and 

multivariable logistic regression models assessing the impact of the variables on desire to 

eat more apple are presented in Table 7.13. The results are presented below for Plain and 

Salt and Vinegar apples in turn. 

For the Plain apple condition, Table 7.12 shows no significant differences for any of the 

variables, although it can be noted that the Taste After condition was substantially higher 

than the control:75% vs 58%. The univariate regression analysis (Table 7.13) revealed that 

the Taste After advertising condition was significantly related to an increase in desire to eat 

more apple (2.1 times more likely). When all variables were considered together in a 

multivariable analysis (Table 7.13) , the Taste After advertising condition remained 
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independently significantly related to an increase in desire to eat more apple (2.3 times more 

likely).  

For the Salt and Vinegar apple condition, neither the chi-square analyses (Table 7.12), nor 

the univariate and multiple variable regression analyses (Table 7.13) reveal any significant 

effect for any of the variables.  

 

7.9.3  Intention to request purchase 

The percentages of children who intended to ask for the apple to be purchased for them are 

presented in Table 7.14 for each of the regression variables. The results of the univariate 

and multivariable logistic regression models assessing the impact of the variables on 

intention to purchase are presented in Table 7.15. The results are presented below for the 

Plain and Salt and Vinegar apple conditions in turn. 

For the Plain apple condition, Table 7.15 shows that significantly higher proportions of 

children intended to ask for apple purchase if they were overweight or obese. The univariate 

regression analysis (Table 7.16) confirmed this finding (overweight/obese 3 times more 

likely). When all variables were considered together in a multivariable analysis (Table 7.16), 

BMI remained independently significantly related to an increase in intention to request apple 

purchase (overweight/obese 3 times more likely).  

For the Salt and Vinegar apple condition, Table 7.15 shows that significantly higher 

proportions of children intended to ask for apple purchase if they were exposed to 

advertising (particularly the Taste advertisement). 

The univariate regression analysis (Table 7.16) confirmed that the two Taste advertising 

exposure conditions were significantly related to an increase in purchase request intention:  

 Taste After (2.4 times more likely); and 

 Taste Before (2.4 times more likely); 

When all variables were considered together in a multivariable analysis (Table 7.16), the 

advertising conditions remained independently significantly related to an increase in 

intention to request apple purchase: 

 Taste After (2.5 times more likely); and 

 Taste Before (2.3 times more likely). 
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7.9.4  Intention to use own money 

The percentages of children who intended to use their own money to purchase the apple are 

presented in Table 7.16 for each of the regression variables. The results of the univariate 

and multivariable logistic regression models assessing the impact of the variables on 

intention to use their own money to purchase the apple are presented in Table 7.17. As 

noted earlier, a substantial majority of children did not intend to use their own money to 

purchase apples. 

For the Plain apple condition, Table 7.16 shows that significantly higher proportions of 

children intended to use their own money when they were overweight /obese, lived in a low 

SES area, or were younger 

The univariate regression analysis (Table 7.17)  confirmed that these three variables (BMI, 

SES, age) were significantly related to intention to use own money to purchase: healthy 

weight or underweight 1.8 times less likely; those who live in a high SES area 1.8 times less 

likely; and older 2 times less likely.  

When all variables were considered together in a multivariable analysis (Table 7.17), the 

three variables remained independently significantly related to a decreased intention to use 

their own money for apple purchase: 

 healthy weight or underweight:1.8 times less likely; 

 high SES: 1.9 times less likely; and 

 older children: 1.9 times less likely. 

For the Salt and Vinegar apple condition, Table 7.16 showed that significantly higher 

proportion of younger children intended to use their own money.  

The univariate regression analysis (Table 7.17) confirmed this finding: older children 2.3 

times less likely to use their own money. When all variables were considered together in a 

multivariable analysis (Table 7.17), a significant impact remained for age (older 2.3 times 

less likely). 
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7.9.5  Section summary 

Advertising exposure conditions 

For the Plain apple condition, multivariable regression analyses revealed that children in the 

Taste After, Fun After and Fun Before advertising conditions were significantly more likely to 

give a higher taste rating than controls. Taste After was also significantly related to an 

increased desire to eat more apple. None of the four exposure conditions was independently 

significantly related to an increased intention to request purchase or to use own money to 

purchase. 

For the Salt and Vinegar apple condition, children in the Taste After advertising condition 

were significantly more likely to give a higher taste rating than controls and children in both 

the Taste After and Taste Before advertising conditions were significantly more likely than 

controls to intend to request apple purchase. None of the four exposure conditions was 

independently significantly related to an increased desire to eat more or to use own money 

to purchase. 

Sample characteristics 

For the Plain apple condition: girls and younger children were significantly more likely to give 

a higher taste rating; BMI significantly predicted intention to request purchase; and healthy 

or underweight children, children living in a high SES area and older children were 

significantly more likely to intend to use their own money to purchase apple.  

For the Salt and Vinegar apple condition, older children were significantly more likely to 

intend to use their own money to purchase apple. 
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Table 7.10  Percentage of children who gave a Taste rating of Super/Really Good for each regression variable 

 

Variable Category Taste Rating 

Plain apple Salt and Vinegar apple 

Super/Really 
Good 

% 

Lower        
rating 

% 

Chi-square p-value Super/Really 
Good 

% 

Lower        
rating 

% 

Chi-square p-value 

Advertising 
exposure 
condition 

Control 38.8 61.2 2 = 11.73, df = 4 p < .05 29.8 70.2 2 = 8.91, df = 4 p = .063 

Taste After 55.8 44.2 48.2 51.8 

Fun After 57.6 42.4 31.0 69.0 

Taste Before 50.0 50.0 30.7 69.3 

Fun Before 63.4 36.6 32.6 67.4 

Gender Boys 46.9 53.1 2 = 6.43, df = 1 p < .05 34.0 66.0 2 = 0.29, df = 1 p = .866 

Girls 59.2 40.8 34.7 65.3 

BMI Healthy/Underweight 51.8 48.2 2 = 1.03, df = 1 p = .310 33.9 66.1 2 = 0.28, df = 1 p = .599  

Overweight/Obese 57.5 42.5 36.7 63.3 

SES Below mean 51.6 48.4 2 = .158, df = 1 p = .691 35.3 64.7 2 = 0.32, df = 1 p = .859 

Mean or above 53.7 46.3 34.4 65.6 

Age 7 - 8 years 58.7 41.3 2 = 5.11, df = 1 p < .05 44.9 55.1 2 = 20.01, df = 1 p = .000 

11 - 12 years 47.6 52.4 24.3 75.7 

Note: shaded boxes indicate non-significant variables 
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Table 7.11  Univariate and multiple variable logistic regression analyses for Taste rating Super/Really Good 

 

Variable Category Taste rating of Super/Really Good 

Plain apple Salt and Vinegar apple 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Advertising 
exposure 
condition 

Control 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Taste After 1.990 (1.082 – 3.661) * 2.136 (1.129 – 4.042) * 2.195 (1.163 – 4.146) * 2.356 (1.216 – 4.563) * 

Fun After 2.145 (1.162 – 3.958) * 2.203 (1.165 – 4.166) * 1.058 (0.548 – 2.042) 0.987 (0.494 – 1.971) 

Taste Before 1.576 (0.849 – 2.924) 1.434 (0.752 – 2.735) 1.045 (0.545 – 2.003) 1.068 (0.543 – 2.101) 

Fun Before 2.731 (1.460 – 5.109) ** 2.930 (1.533 – 5.599) *** 1.139 (0.595 – 2.182) 1.146 (0.582 – 2.260) 

Gender Boys 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Girls 1.648 (1.119 – 2.428) * 1.672 (1.111 – 2.517) * 1.035 (0.694 – 1.545) 1.141 (0.745 – 1.748) 

BMI Healthy/Underweight 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Overweight/Obese 1.260 (0.806 – 1.969) 1.187 (0.724 – 1.898) 1.135 (0.708 – 1.817) 0.879 (0.529 – 1.459) 

SES Below mean 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Mean or above 1.089 (0.715 – 1.658) 1.098 (0.705 – 1.711) 0.962 (0.626 – 1.478) 0.890 (0.566 – 1.399) 

Age 7 - 8 years  1.560 (1.060 – 2.297) * 1.667 (1.110 – 2.503) * 2.540 (1.680 – 3.839) *** 2.800 (1.819 – 4.310) *** 

11 - 12 years 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

* p < .05;   **p < .01;   ***p ≤ .001 

Note: shaded boxes indicate non-significant variables
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Table 7.12  Percentage of children who wanted to Eat more apple for each regression variable 

 

Variable Category Desire to eat more apple 

Plain apple Salt and Vinegar apple 

Yes 

% 

No/Unsure 

% 

Chi-square p-value Yes 

% 

No/Unsure 

% 

Chi-square p-value 

Advertising 
exposure 
condition 

Control 58.3 41.7 2 = 6.58, df = 4 p = .160 48.2 51.8 2 = 0.76, df = 4 p = .944 

Taste After 75.0 25.0 53.0 47.0 

Fun After 71.1 28.9 54.2 45.8 

Taste Before 68.4 31.6 51.7 48.3 

Fun Before 63.0 37.0 53.5 46.5 

Gender Boys 67.5 32.5 2 = 0.20, df = 1 p = .887 52.8 47.2 2 = 0.83, df = 1 p = .773 

Girls 66.8 33.2 51.4 48.6 

BMI Healthy/Underweight 65.3 34.7 2 = 1.61, df = 1 p = .204 52.4 47.6 2 = 0.003, df = 1 p = .957 

Overweight/Obese 72.1 27.9 52.0 48.0 

SES Below mean 63.4 36.6 2 = 1.34, df = 1 p = .247 55.1 44.9 2 = 0.50, df = 1 p = .480 

Mean or above 69.3 30.7 51.3 48.7 

Age 7 - 8 years 63.5 36.5 2 = 2.36, df = 1 p = .124 52.4 47.6 2 = 0.014, df = 1 p = .906 

11 - 12 years 70.7 29.3 51.9 48.1 

Note: shaded boxes indicate non-significant variables
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Table 7.13  Univariate and multiple variable logistic regression analyses for desire to eat more apple 
 

Variable Category Desire to eat more apple 

Plain apple Salt and Vinegar apple 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Advertising 
exposure 
condition 

Control 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Taste After 2.143 (1.111 – 4.135) * 2.289 (1.151 – 4.554) * 1.213 (0.659 – 2.230) 1.201 (0.649 – 2.225) 

Fun After 1.756 (0.923 – 3.340) 1.644 (0.850 – 3.180) 1.273 (0.692 – 2.342) 1.247 (0.667 – 2.331) 

Taste Before 1.543 (0.811 – 2.934) 1.403 (0.721 – 2.729) 1.152 (0.631 – 2.103) 1.142 (0.618 – 2.108) 

Fun Before 1.214 (0.649 – 2.270) 1.173 (0.618 – 2.224) 1.236 (0.676 – 2.262) 1.203 (0.649 – 2.231) 

Gender Boys 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Girls 0.970 (0.643 – 1.465) 0.905 (0.588 – 1.392) 0.945 (0.645 – 1.385) 0.954 (0.645 – 1.413) 

BMI Healthy/Underweight 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Overweight/Obese 1.373 (0.841 – 2.243) 1.438 (0.868 – 2.380) 0.988 (0.628 – 1.554) 1.035 (0.647 – 1.656) 

SES Below mean 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Mean or above 1.301 (0.833 – 2.033) 1.451 (0.913 – 2.304) 0.862 (0.571 – 1.302) 0.830 (0.546 – 1.262) 

Age 7 - 8 years  1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

11 - 12 years 1.382 (0.914 – 2.090) 1.422 (0.927 – 2.181) 0.977 (0.667 – 1.432) 0.929 (0.627 – 1.377) 

* p < .05;   **p < .01;   ***p ≤ .001 

Note: shaded boxes indicate non-significant variables
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Table 7.14  Percentage of children who intended to request purchase of apple for each regression variable 

 

Variable Category Intention to request purchase of apple 

Plain apple Salt and Vinegar apple 

Would 

% 

Maybe/     
Would not 

% 

Chi-square p-value Would 

% 

Maybe/    
Would not 

% 

Chi-square p-value 

Advertising 
exposure 
condition 

Control 72.9 27.1 2 = 3.90, df = 4 p = .419 52.4 47.6 2 = 13.38, df = 4 p < .05 

Taste After 81.2 18.8 72.3 27.7 

Fun After 82.4 17.6 60.7 39.3 

Taste Before 80.0 20.0 72.7 27.3 

Fun Before 84.1 15.9 54.7 45.3 

Gender Boys 78.7 21.3 2 = .47, df = 1 p = .492 61.3 38.7 2 = 0.29, df = 1 p = .590 

Girls 81.4 18.6 63.8 36.2 

BMI Healthy/Underweight 76.0 24.0 2 = 10.31, df = 1 p = .001 63.7 36.3 2 = 0.38, df = 1 p = .535 

Overweight/Obese 90.6 9.4 60.2 39.8 

SES Below mean 81.7 18.3 2 = .49, df = 1 p = .483 62.5 37.5 2 = 0.003, df = 1 p = .958 

Mean or above 78.7 21.3 62.2 37.8 

Age 7 - 8 years 83.1 16.9 2 = 2.31, df = 1 p = .128 63.3 36.7 2 = 0.08, df = 1 p = .772 

11 - 12 years 77.1 22.9 61.9 38.1 

Note: shaded boxes indicate non-significant variables 
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Table 7.15  Univariate and multiple variable logistic regression analyses for intention to request purchase of apple 

 

Variable Category Intention to request purchase of apple 

Plain apple Salt and Vinegar apple 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Advertising 
exposure 
condition 

Control 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Taste After 1.600 (0.775 – 3.301) 1.541 (0.730 – 3.254) 2.372 (1.246 – 4.514) ** 2.496 (1.297 – 4.804) ** 

Fun After 1.731 (0.830 – 3.610) 1.510 (0.707 – 3.223) 1.405 (0.762 – 2.592) 1.317 (0.704 – 2.463) 

Taste Before 1.484 (0.717 – 3.071) 1.302 (0.614 – 2.761) 2.424 (1.284 – 4.575) ** 2.278 (1.197 – 4.335) * 

Fun Before 1.969 (0.919 – 4.217) 1.931 (0.885 – 4.214) 1.096 (0.599 – 2.002) 1.142 (0.616 – 2.117) 

Gender Boys 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Girls 1.184 (0.731 – 1.916) 1.121 (0.681 – 1.848) 1.114 (0.752 – 1.651) 1.141 (0.757 – 1.719) 

BMI Healthy/Underweight 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Overweight/Obese 3.032 (1.501 – 6.124) ** 3.015 (1.479 – 6.148) ** 0.863 (0.543 – 1.373) 0.790 (0.486 – 1.286) 

SES Below mean 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Mean or above 0.826 (0.484 – 1.410) 0.895 (0.515 – 1.555) 0.989 (0.647 – 1.510) 0.947 (0.612 – 1.466) 

Age 7 - 8 years 1.456 (0.896 – 2.366) 1.408 (0.853 – 2.322) 1.060 (0.715 – 1.570) 1.108 (0.734 – 1.670) 

11 - 12 years 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

* p < .05;   **p < .01;   ***p ≤ .001 

Note: shaded boxes indicate non-significant variables 
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Table 7.16  Percentage of children who intended to use their own money to purchase apple for each regression variable 

 

Variable Category Intention to use own money to purchase apple 

Plain apple Salt and Vinegar apple 

Would 

% 

Maybe/         
Would not 

% 

Chi-square p-value Would 

% 

Maybe/     
Would not 

% 

Chi-square p-value 

Advertising 
exposure 
condition 

Control 27.1 72.9 2 = 3.54, df = 4 p = .472 22.9 77.1 2 =.99, df = 4 p = .911  

Taste After 35.3 64.7 25.3 74.7 

Fun After 25.9 74.1 26.2 73.8 

Taste Before 22.8 77.2 26.1 73.9 

Fun Before 28.0 72.0 20.9 79.1 

Gender Boys 23.9 76.1 2 = 3.19, df = 1 p = .074 21.2 78.8 2 = 2.17, df = 1 p =  .141 

Girls 31.8 68.2 27.4 72.6 

BMI Healthy/Underweight 24.3 75.7 2 = 6.38, df = 1 p < .05 24.3 75.7 2 = 0.59, df = 1 p = .807  

Overweight/Obese 37.1 62.9 25.5 74.5 

SES Below mean 34.9 65.1 2 = 5.01, df = 1 p < .05 20.6 79.4 2 = 1.79, df = 1 p = .181  

Mean or above 24.2 75.8 26.6 73.4 

Age 7 - 8 years 34.8 65.2 2 = 9.75, df = 1 p < .01  31.9 68.1 2 = 12.68, df = 1 p = .000  

11 - 12 years 21.1 78.9 17.1 82.9 

Note: shaded boxes indicate non-significant variables 
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Table 7.17  Univariate and multiple variable logistic regression analyses for intention to use own money to purchase apple 

 

Variable Category Intention to use own money to purchase apple 

Plain apple Salt and Vinegar apple 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Advertising 
exposure 
condition 

Control 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Taste After 0.680 (0.354 –1.307) 0.701 (0.350 – 1.405) 0.876 (0.430 – 1.787) 0.877 (0.423 – 1.819) 

Fun After 1.062 (0.537 – 2.100) 1.214 (0.592 – 2.490) 0.837 (0.413 – 1.695) 0.813 (0.391 – 1.690) 

Taste Before 1.257  (0.618 – 2.559) 1.415 (0.661 – 3.030) 0.839 (0.417 – 1.688) 0.833 (0.405 – 1.710) 

Fun Before 0.952 (0.483 –1.877) 1.035 (0.507 – 20114) 1.122 (0.541 – 2.326) 1.091 (0.516 – 2.307) 

Gender Boys 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Girls 1.481 (0.961 – 2.283) 0.603 (0.378 – 0.961) 1.398 (0.894 – 2.185) 0.681 (0.428 – 1.083) 

BMI Healthy/Underweight 1.837 (1.142 – 2.957) * 1.800 (1.090 – 2.973) * 1.067 (0.634 – 1.796) 0.890 (0.512 – 1.547) 

Overweight/Obese 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

SES Below mean 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Mean or above 1.681 (1.064 – 2.654) * 1.876 (1.155 – 3.045) * 0.715 (0.436 – 1.171) 0.710 (0.427 – 1.180) 

Age 7 - 8 years 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

11 - 12 years 2.000 (1.290 – 3.101) ** 1.869 (1.178 – 2.965) ** 2.277 (1.439 – 3.603) *** 2.307 (1.442 – 3.691) *** 

* p < .05;   **p < .01;   ***p ≤ .001 

Note: shaded boxes indicate non-significant variables 
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7.10  Relationships between taste and behavioural/intention dependent variables 

and advertisement liking 

It was assumed that both taste ratings and advertisement liking would influence the 

behavioural/intention dependent variables. The following correlational and regression 

analyses attempt to establish these relationships and to assess the relative impact of taste 

and advertisement liking on each of the behavioural/intention dependent variables. 

 

7.10.1  Intercorrelations between all dependent variables and 
advertisement liking 

As the variables were not normally distributed and did not meet the assumptions of linearity 

and homoscedasticity required for a Pearson product-moment correlation, Spearman’s rank-

order correlation was used to investigate the interrelationship between taste ratings and the 

behavioural/intention dependent variables and advertisement liking. The results are shown 

in Table 7.18 for the Plain and Salt and Vinegar apple conditions separately.  

Not unexpectedly, Table 7.18 shows that, with the exception of desire to eat more and 

advertisement liking for the Plain apple condition, all the dependent variables were positively 

and significantly correlated with each other and with advertisement liking, with the 

correlations generally higher for the Salt and Vinegar condition than the Plain condition 

(Table 7.18). With respect to the behavioural/intention measures, for both the Plain and Salt 

and Vinegar conditions, taste rating was most strongly correlated with intention to request 

purchase: .378 and .496 respectively. Overall it appears that a positive taste rating of the 

less pleasant Salt and Vinegar apple more strongly correlated with behaviour/intention 

measures than did a positive taste rating of the Plain apple. 

It is also noted that taste rating was strongly related to advertisement liking for both the Plain 

( .407) and Salt and Vinegar ( .368) conditions. 

With one exception (Plain apple intention to use own money), correlations between taste 

rating and the behavioural/intention variables were greater than the correlations between 

advertisement liking and the behavioural/intention variables, and particularly for the Salt and 

Vinegar apple condition.  
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Table 7.18  Spearman’s rank-order correlations between the dependent variables: Plain apple below 
diagonal; Salt & Vinegar apple above diagonal 

 

Apple 

type 

Variables Taste 

rating 

Desire to  

eat more 

Intention 

to request 

purchase 

Intention 

use own 

money 

Liking of 

adverts 

 

Apple 

type 

 

 

 

 

 

 

 

Plain     

apple 

Taste     

rating 
 .351 *** .496 *** .389 *** .368 *** 

 

 

 

 

 

 

 

Salt and 

Vinegar 

apple 

Desire to    

eat more 
.215 ***  .321 *** .195 *** .222 *** 

Intention      

to request 

purchase 

.378 *** .226 ***  .430 *** .361 *** 

Intention   

use own 

money 

.215 *** .130 ** .358 ***  .269 *** 

Liking of 

adverts 
.407 *** .012 .311 *** .266 ***  

** p < .01;   ***p = .000 

Note: shaded orange boxes indicate Plain apple and shaded purple boxes indicate Salt and Vinegar apple 

 

 

7.10.2  Logistic regression analyses with advertisement liking 

For the Plain apple and Salt and Vinegar apple conditions separately, univariate and 

multivariable logistic regression analyses were used to assess the effect of advertisement 

liking on taste ratings, and the relative impact of taste rating versus advertisement liking on 

each of the three behavioural/intention dependent variables: desire to eat more apple; 

intention to request purchase of the apple; and intention to use own money to purchase the 

apple. Gender, age, BMI and SES were included in the regression analyses. 

Liking of the advertisement was recoded as Loved/Liked the advertisement versus lower 

liking ratings The advertising liking variable does not apply to the control group and hence 

controls are not included in these analyses.  
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7.10.2.1  The influence of advertisement liking on taste rating 

The percentages of children who gave a Super/Really Good taste rating, compared to 

children who gave a lower taste rating, are repeated in Table 7.19 for each of the socio-

demographic variables, along with advertisement liking. The results of the univariate and 

multivariable logistic regression models assessing the impact of the variables on taste rating 

are presented in Table 7.20. The results are presented below for the Plain and Salt and 

Vinegar apples in turn.  

For the Plain apple condition, Table 7.19 shows significantly higher proportions of children 

gave a Super/Really Good taste rating if they Loved/Liked the advertisement they saw. The 

univariate regression analysis (Table 7.20) confirmed that children who Loved/Liked the 

advertisement were 3 times more likely to give a higher taste rating. When all variables were 

considered together in a multivariable analysis (Table 7.20), this variable remained 

significant: children who Loved/Liked the advertisement were 2.9 times more likely to give a 

higher taste rating.  

For the Salt and Vinegar apple condition, Table 7.19 shows significantly higher proportions 

of children gave a Super/Really Good taste rating if they Loved/Liked the apple 

advertisement they saw. The univariate regression analysis (Table 7.20) confirmed that 

children who Loved/Liked the advertisement were 3 times more likely to give a higher taste 

rating. When all variables were considered together in a multivariable analysis (Table 7.20), 

this effect remained significant: children who Loved/Liked the advertisement were 2.6 times 

more likely to give a higher taste rating.  

 

7.10.2.2  The influence of advertisement liking and taste rating on 
desire to eat more apple 

The percentages of children who wanted to eat more apple compared to children who did 

not are repeated for the socio-demographic  variables in Table 7.21, along with 

advertisement liking and taste rating. The results of the univariate and multivariable logistic 

regression models assessing the impact of the variables on desire to eat more apple are 

presented in Table 7.22. The results are presented below for Plain and Salt and Vinegar 

apples in turn. 

For the Plain apple condition, Table 7.21 shows significantly higher proportions of children 

wanted to eat more apple if they gave a taste rating of Super/Really Good. The univariate 
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regression analysis (Table 7.22) confirmed this effect: children who gave a higher taste 

rating were 2.3 times more likely to choose to eat more apple When all variables were 

considered together in a multivariable analysis (Table 7.22),this effect remained significant: 

those who gave a higher taste rating were 3 times more likely to choose to eat more apple.  

There was no impact for advertisement liking on desire to eat more Plain apple. 

For the Salt and Vinegar apple condition, Table 7.21 shows significantly higher proportions 

of children wanted to eat more apple if they Loved/Liked the apple advertisement they saw 

and if they gave a taste rating of Super/Really Good. The univariate regression analysis 

(Table 7.22) confirmed these effects: children who Loved/Liked the advertisement were 2.3 

times more likely, and children who gave a higher taste rating were 3.6 times more likely to 

choose to eat more apple. When all variables were considered together in a multivariable 

analysis (Table 7.22), these two variables remained significant: children who Loved/Liked 

the advertisement were 2.4 times more likely and children who gave a higher taste rating 

were 3.7 times more likely to choose to eat more apple. 

 

7.10.2.3  The influence of advertisement liking and taste rating on 
intention to request purchase 

The percentages of children who intended to ask for the apple to be purchased for them are 

repeated for the socio-demographic variables in Table 7.23, along with advertisement liking 

and taste rating. The results of the univariate and multivariable logistic regression models 

assessing the impact of the variables on intention to purchase are presented in Table 7.24. 

The results are presented below for the Plain and Salt and Vinegar apple conditions in turn. 

For the Plain apple condition, Table 7.23 shows that significantly higher proportions of 

children intended to ask for apple purchase if they had given a taste rating of Super/Really 

Good or Liked/Loved the apple advertisement. The univariate regression analysis (Table 

7.24) confirmed these effects: children who Loved/Liked the advertisement were 2.5 times 

more likely and children who gave a higher taste rating were 4.3 times more likely to intend 

to request apple purchase. When all variables were considered together in a multivariable 

analysis (Table 7.24), the taste variable remained significant, but advertisement liking did 

not: children who gave a taste rating of Super/Really Good were 4 times more likely to 

intend to ask for purchase.  
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For the Salt and Vinegar apple condition, Table 7.23 shows significantly higher proportions 

of children intended to ask for apple purchase if they had given a taste rating of Super/Really 

Good or if they Loved/Liked the advertisement they saw. The univariate regression analysis 

(Table 7.24) confirmed that children who Loved/Liked the advertisement were 3.7 times 

more likely and those who gave a high taste rating were 4.9 times more likely to intend to 

request apple purchase. When all variables were considered together in a multivariable 

analysis (Table 7.24), children who Loved/Liked the advertisement were 3.8 times more 

likely and children who gave a higher taste rating were 4.5 times more likely to intend to ask 

for purchase (Table 7.24). 

 

7.10.2.4  The influence of advertisement liking and taste rating on 
intention to use own money 

The percentages of children who intended to use their own money to purchase the apple, 

are repeated for the socio-demographic variables in Table 7.25, along with advertisement 

liking and taste rating. The results of the univariate and multivariable logistic regression 

models assessing the impact of the variables on intention to use their own money to 

purchase the apple are presented in Table 7.26. As previously mentioned, a substantial 

majority of children did not intend to use their own money to purchase apples. 

For the Plain apple condition, Table 7.25 shows that significantly higher proportions of 

children intended to use their own money if they gave a taste rating of Super/Really Good or 

if they Loved/Liked the apple advertisement. The univariate regression analysis (Table 7.26) 

confirmed the above differences with children being significantly LESS likely to intend to use 

their own money if they gave a lower taste rating (2 times more likely) or did not Love/Like 

the apple advertisement (3 times more likely). When all variables were considered together 

in a multivariable analysis (Table 7.26), both of these variables remained significant with 

children being significantly less likely to use their own money if they gave a lower taste rating 

(1.8 times more likely) or did not Love/Like the apple advertisement (2.1 times more likely). 

For the Salt and Vinegar apple condition, Table 7.25 shows that significantly higher 

proportions of children intended to use their own money if they gave a taste rating of 

Super/Really Good or Loved/Liked the apple advertisement. The univariate regression 

analysis (Table 7.26) confirmed these effects with children being significantly LESS likely to 

intend to use their own money if they gave a lower taste rating (3 times more likely) or did 

not Love/Like the apple advertisement (3 times more likely). When all variables were 
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considered together in a multivariable analysis (7.26), these variables remained significant 

with children being significantly less likely to use their own money if they gave a lower taste 

rating (2.6 times more likely) or did not Love/Like the apple advertisement (2 times more 

likely). 

 

7.10.3  Section summary 

Positive significant relationships exist between advertisement liking and the dependent 

variables.  

Taste rating. For both the Plain apple and Salt and Vinegar apple, multivariable regression 

analyses revealed that children who Loved/Liked the apple advertisement were significantly 

more likely to give a higher taste rating. Advertisement liking thus impacts on taste ratings 

whether the taste of the food is pleasant or less pleasant. 

Desire to eat more. For the Plain apple, multivariable regression analyses revealed that 

children who gave a Super/Really Good taste rating were more likely to choose to eat more 

apple, but advertisement liking was not significant. For the Salt and Vinegar apple, children 

who Loved/Liked the apple advertisement and those who gave a Super/Really Good taste 

rating were more likely to choose to eat more apple. These results indicate that 

advertisement liking becomes important when the taste of the food is less pleasant.  

Intention to request purchase. For the Plain apple, multivariable regression analyses 

revealed that children who gave a Super/Really Good taste rating were more likely to intend 

to request apple purchase. For the Salt and Vinegar apple, children who Loved/Liked the 

apple advertisement and those who gave a Super/Really Good taste rating were more likely 

to choose to eat more apple. Hence as above, it appears that advertisement liking becomes 

more important when the taste of the food is less pleasant.  

Intention to use own money. For both the Plain apple and the Salt and Vinegar apple, 

multivariable regression analyses revealed that children who gave a Super/Really Good 

taste rating and children who Loved/Liked the apple advertisement were more likely to 

intend to use their own money to purchase apple. Both taste rating and advertisement liking 

are important in influencing the unpopular choice of children using their own money. 
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Table 7.19  Advertisement liking logistic regression: Percentage of children who gave a taste rating of Super/Really Good for each regression variable 

 

Variable Category Taste Rating 

Plain apple Salt and Vinegar apple 

Super/Really 
Good 

% 

Lower        
rating 

% 

Chi-square p-value Super/Really 
Good 

% 

Lower        
rating 

% 

Chi-square p-value 

Advert 
liking 

Loved/Liked 65.2 34.8 2 = 22.26, df = 1 p = .000 42.9 57.1 2 = 17.04, df = 1 p = .000 

Lower rating 37.5 62.5 20.2 79.8 

Gender Boys 50.9 49.1 2 = 4.56, df = 1 p < .05 35.9 64.1 2 = .024, df = 1 p = .878 

Girls 62.5 37.5 35.1 64.9 

BMI Healthy/Underweight 54.6 45.4 2 = 1.92, df = 1 p = .166 35.2 64.8 2 = .110, df = 1 p = .740 

Overweight/Obese 63.2 36.8 37.3 62.7 

SES Below mean 56.8 43.3 2 = .000, df = 1 p = .996 35.2 64.8 2 = .021, df = 1 p = .885 

Mean or above 56.7 43.2 36.0 64.0 

Age 7 - 8 years 62.7 37.3 2 = 4.68, df = 1 p < .05 44.6 55.4 2 = 11.69, df = 1 p < .01 

11 - 12 years 50.9 49.1 26.9 73.1 

Note: shaded boxes indicate non-significant variables 
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Table 7.20  Advertisement liking logistic regression: Association between independent variables and a taste rating of Super/Really Good 

 

Variable Category Taste rating of Super/Really Good 

Plain apple Salt and Vinegar apple 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Advert 
Liking 

Loved/Liked 3.122 (1.928 – 5.055) *** 2.895 (1.720 – 4.871) *** 2.967 (1.749 – 5.034) *** 2.653 (1.503 – 4.685) ** 

Lower rating 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Gender Boys 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Girls 1.607 (1.038 – 2.487) * 1.311 (0.815 – 2.109) 0.996 (0.620 – 1.505) 0.938 (0.582 – 1.513) 

BMI Healthy/Underweight 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Overweight/Obese 1.428 (0.862 – 2.366) 1.285 (0.754 – 2.191) 1.094 (0.643 – 1.864) 0.938 (0.526 – 1.671) 

SES Below mean 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Mean or above 1.001 (0.626 – 1.602) 1.058 (0.640 – 1.750) 1.036 (0.641 – 1.674) 1.010 (0.611 – 1.669) 

Age 7 - 8 years  1.618 (1.045 – 2.505) * 1.378 (0.855 – 2.219) 2.191 (1.392 – 3.447) ** 1.825 (1.121 – 2.971) * 

11 - 12 years 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

* p < .05;   **p < .01;   ***p = .000 

Note: shaded boxes indicate non-significant variables 
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Table 7.21  Advertisement liking and Taste rating: Percentage of children who wanted to eat more apple for each regression variable 

 

Variable Category Desire to eat more apple 

Plain apple Salt and Vinegar apple 

Yes 

% 

No/Unsure 

% 

Chi-square p-value Yes 

% 

No/Unsure 

% 

Chi-square p-value 

Taste 
Rating 

Super/Really Good 77.1 22.9 2 = 12.38, df = 1 p = .000 72.7 27.3 2 = 29.11, df = 1 p = .000 

Lower rating 59.0 41.0 42.2 57.8 

Advert 
Liking 

Loved/Liked 68.2 31.8 2 = .381, df = 1 p = .537 59.9 40.1 2 = 12.63, df = 1 p = .000 

Lower rating 71.6 28.4 39.5 60.5 

Gender Boys 69.6 30.4 2 = .003, df = 1 p = .955 54.7 45.3 2 = .354, df = 1 p = .552 

Girls 69.3 30.7 51.5 48.5 

BMI Healthy/Underweight 68.4 31.6 2 = .192, df = 1 p = .61 54.4 45.6 2 = .609, df = 1 p = .435 

Overweight/Obese 70.9 29.1 49.3 50.7 

SES Below mean 66.7 33.3 2 = .688, df = 1 p = .407 54.6 45.4 2 = .086, df = 1 p = .769 

Mean or above 71.2 28.8 52.9 47.1 

Age 7 - 8 years 63.6 36.4 2 = 5.16, df = 1 p < .05 52.1 47.9 2 = .123, df = 1 p = .726 

11 - 12 years 75.2 24.8 54.0 46.0 

Note: shaded boxes indicate non-significant variables 
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Table 7.22  Advertisement liking and Taste rating: Association between independent variables and desire to eat more apple 

 

Variable Category Desire to eat more apple 

Plain apple Salt and Vinegar apple 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Taste 
Rating 

Super/Really Good 2.344 (1.451 – 3.787) *** 2.992 (1.752 – 5.107) *** 3.652 (2.255 – 5.914) *** 3.728 (2.211 – 6.287) *** 

Lower rating 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Advert 
Liking 

Loved/Liked 0.850 (0.509 – 1.422) 0.736 (0.406 – 1.335) 2.291 (1.444 – 3.636) *** 2.418 (1.419 – 4.120) ** 

Lower rating 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Gender Boys 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Girls 0.987 (0.616 – 1.579) 0.926 (0.553 – 1.551) 0.878 (0.573 – 1.346) 0.821 (0.509 – 1.324) 

BMI Healthy/Underweight 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Overweight/Obese 1.128 (0.657 – 1.938) 1.178 (0.663 – 2.094) 0.815 (0.437 – 1.363) 0.922 (0.521 – 1.631) 

SES Below mean 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Mean or above 1.238 (0.747 – 2.052) 1.329 (0.778 – 2.271) 0.933 (0.589 – 1.480) 0.884 (0.537 – 1.458) 

Age 7 - 8 years  1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

11 - 12 years 1.733 (1.075 – 2.793) * 2.087 (1.239 – 3.521) ** 1.079 (0.704 – 1.652) 1.610 (0.969 – 2.673) 

* p < .05;   **p < .01;   ***p = .000 

Note: shaded boxes indicate non-significant variables 
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Table 7.23  Advertisement liking and Taste rating: Percentage of children who intended to request purchase of apple for each regression variable 

 

Variable Category Intention to request purchase of apple 

Plain apple Salt and Vinegar apple 

Would 

% 

Maybe/     
Would not 

% 

Chi-square p-value Would 

% 

Maybe/    
Would not 

% 

Chi-square p-value 

Taste 
Rating 

Super/Really Good 91.0 9.0 2 = 23.87, df = 1 p = .000 85.1 14.9 2 = 33.09, df = 1 p = .000 

Lower rating 70.1 29.9 54.1 45.9 

Advert 
Liking 

Loved/Liked 86.7 13.3 2 = 10.36, df = 1 p < .01 75.4 24.6 2 = 29.71, df = 1 p = .000 

Lower rating 72.1 27.9 45.6 54.4 

Gender Boys 80.6 19.4 2 = .387, df = 1 p = .534 61.8 38.2 2 = 1.66, df = 1 p = .197 

Girls 83.2 16.8 68.4 31.6 

BMI Healthy/Underweight 78.1 21.9 2 = 6.85, df = 1 p < .01 65.9 34.1 2 = .093, df = 1 p = .760 

Overweight/Obese 90.8 9.2 64.0 36.0 

SES Below mean 81.7 18.3 2 = .004, df = 1 p = .951 64.8 35.2 2 = .000, df = 1 p = .989 

Mean or above 81.4 18.6 64.9 35.5 

Age 7 - 8 years 85.5 14.5 2 = 2.76, df = 1 p = .097 65.1 34.9 2 = .000, df = 1 p = .987 

11 - 12 years 78.4 21.6 65.1 34.9 

Note: shaded boxes indicate non-significant variables
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Table 7.24  Advertisement liking and Taste rating: Association between independent variables and intention to request purchase of apple 

 

Variable Category Intention to request purchase of apple 

Plain apple Salt and Vinegar apple 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Taste 
Rating 

Super/Really Good 4.282 (2.320 – 7.905) *** 3.892 (2.020 – 7.496) *** 4.857 (2.756 – 8.559) *** 4.481 (2.425 – 8.281) *** 

Lower rating 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Advert 
Liking 

Loved/Liked 2.526 (1.421 – 4.492) * 1.769 (0.923 – 3.389) 3.664 (2.272 – 5.908) *** 3.798 (2.181 – 6.614) *** 

Lower rating 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Gender Boys 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Girls 1.194 (0.682 – 2.091) 0.870 (0.465 – 1.630) 1.341 (0.858 – 2.097) 1.208 (0.724 – 2.017) 

BMI Healthy/Underweight 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Overweight/Obese 2.776 (1.260 – 6.113) * 2.513 (1.102 – 5.728) * 0.920 (0.538 – 1.573) 0.828 (0.452 – 1.515) 

SES Below mean 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Mean or above 0.981 (0.537 – 1.792) 1.098 (0.705 – 1.711) 1.003 (0.620 – 1.622) 1.068 (0.625 – 1.827) 

Age 7 - 8 years  1.615 (0.914 – 2.851) 1.084 (0.581 – 2.022) 0.996 (0.638 – 1.556) 0.528 (0.305 – 0.916) 

11 - 12 years 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

* p < .05;   **p < .01;   ***p = .000 

Note: shaded boxes indicate non-significant variables 
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Table 7.25  Advertisement liking and Taste rating: Percentage of children who intended to use their own money to purchase apple for each regression variable 

 

Variable Category Intention to use own money to purchase apple 

Plain apple Salt and Vinegar apple 

Would 

% 

Maybe/     
Would not 

% 

Chi-square p-value Would 

% 

Maybe/    
Would not 

% 

Chi-square p-value 

Taste 
Rating 

Super/Really Good 34.6 65.4 2 = 9.04, df = 1 p < .01 38.8 61.2 2 = 20.40, df = 1 p = .000 

Lower rating 19.6 80.4 16.8 83.2 

Advert 
Liking 

Loved/Liked 34.1 65.9 2 = 13.37, df = 1 p = .000 30.8 69.2 2 = 12.60, df = 1 p = .000 

Lower rating 14.6 85.4 13.2 86.8 

Gender Boys 24.5 75.5 2 = 2.01, df = 1 p = .156 21.8 78.2 2 = 1.50, df = 1 p = .220 

Girls 31.5 68.5 27.5 72.5 

BMI Healthy/Underweight 24.5 75.5 2 = 5.09, df = 1 p < .05 24.9 75.1 2 = .006, df = 1 p = .940 

Overweight/Obese 37.2 62.8 25.3 74.7 

SES Below mean 35.6 64.4 2 = 4.64, df = 1 p < .05 19.4 80.6 2 = 2.57, df = 1 p = .109 

Mean or above 24.1 75.9 27.6 72.4 

Age 7 - 8 years 33.3 66.7 2 = 4.47, df = 1 p < .05 30.7 69.3 2 = 6.46, df = 1 p < .05 

11 - 12 years 22.9 77.1 18.9 81.1 

Note: shaded boxes indicate non-significant variables 
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Table 7.26  Advertisement liking and Taste rating: Association between independent variables and intention to use own money to purchase apple 

 

Variable Category Intention to use own money to purchase apple 

Plain apple Salt and Vinegar apple 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Univariate 

Odds-ratio (95% CI) 

Multivariable 

Odds-ratio (95% CI) 

Taste 
Rating 

Super/Really Good 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Lower rating 2.170 (1.302 – 3.617) ** 1.859 (1.060 – 3.261) * 3.141 (1.889 – 5.223) *** 2.575 (1.504 – 4.408) ** 

Advert 
Liking 

Loved/Liked 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Lower rating 3.032 (1.643 – 5.595) *** 2.153 (1.092 – 4.244) * 2.938 (1.592 – 5.422) ** 1.972 (1.020 – 3.813) * 

Gender Boys 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Girls 0.706 (0.435 – 1.144) 0.787 (0.461 – 1.343) 0.734 (0.447 – 1.205) 0.722 (0.424 – 1.230) 

BMI Healthy/Underweight 1.829 (1.079 – 3.101) * 1.644 (0.941 – 2.871) 1.023 (0.566 – 1.848) 0.966 (0.509 – 1.832) 

Overweight/Obese 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

SES Below mean 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

Mean or above 1.740 (1.048 – 2.888) * 1.818 (1.055 – 3.133) * 0.635 (0.363 – 1.110) 0.595 (0.331 – 1.069) 

Age 7 - 8 years  1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 

11 - 12 years 1.684 (1.036 – 2.737) * 1.252 (0.732 – 2.141) 1.908 (1.155 – 3.153) * 1.446 (0.833 – 2.510) 

* p < .05;   **p < .01;   ***p = .000 

Note: shaded boxes indicate non-significant variables 
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Chapter 8.  Discussion 

This chapter firstly revisits the research aims and hypotheses. Secondly, the manipulations 

of the salt and vinegar apple taste and advertising liking variables are considered. The 

results of the main study are then discussed. The taste rating results are discussed first, 

followed by discussion of the other dependent variables: children’s decision to eat more 

apple in the immediate situation; intention to request apple purchase; and intention to use 

their own money to purchase apples. The study aims and hypotheses are addressed as they 

pertain to each section of this discussion. The unique contributions of this study to the 

literature are then outlined and the limitations of the study acknowledged. The implications 

for social marketing practice and public health advocacy are then explored. The section 

concludes with a summary and recommendations. 

 

8.1  Aims and hypotheses of the main study 

The main study design aims were to determine: 

1. whether the use of liked, professionally-made advertising is able to increase 

children’s taste ratings of apple slices; 

2. whether advertising the positive taste attribute of apples or the positive fun/social 

experience of apples is more effective in influencing children’s taste judgements; 

3. whether advertising exposure before the consumption of apples (‘forward framing’) is 

able to positively influence subsequent taste judgements, even if the taste experience 

was actually unpleasant; 

4. whether advertising exposure after the consumption of apples (‘backward framing’) is 

able to positively reconstruct memories of apples consumption, even if the taste 

experience was actually unpleasant; and 

5. whether advertising exposure increases children’s decision to eat more apple in the 

immediate situation, intention to request apple purchase, and intention to use their 

own money to purchase apples. 

 

 

 



144 

 

The study tested the following hypotheses: 

1. Both advertisements will increase taste rating in exposed children compared with 

control children; 

2. Both advertisements will have both forward and backward framing effects on taste 

rating for both pleasant and unpleasant tasting apple; 

3. Both advertisements will increase the dependent variables decision to eat more 

apple, intention to request apple purchase, and intention to use their own money to 

purchase apples in exposed children compared with control children. 

The study also assessed whether there were any differences in responses according to a 

child’s age group; gender, SES or body mass index (BMI).  

 

8.2  Manipulation of advertisement liking and apple taste 

Testing the aims and hypotheses required that each of the two advertisements was liked by 

the majority of children and that very few disliked each advertisement. It was also preferable 

that there was no significant difference in liking between the two advertisements that would 

necessitate controlling for advertising liking in the analyses. The manipulation check showed 

that both advertisements were liked by a substantial majority of children (70% Loved/Liked 

the Fun advertisement and 64% Loved/Liked the Taste advertisement) with very few disliking 

each advertisement (7% for each). There was no significant difference in liking of the two 

advertisements. 

It was also necessary to ensure that the salt and vinegar solution was sufficient to make the 

apple slice taste significantly less pleasant than the plain (unadulterated) slices, but not so 

unpleasant as to disallow testing of the forward and backward framing effects. Pre-testing 

prior to the main study suggested that the chosen solution was appropriate. This was 

confirmed in the main study: children in the control condition rated the salt and vinegar slices 

significantly less pleasant tasting than the plain apple slices, but substantial numbers 

nevertheless considered the salt and vinegar slices taste ‘good’ or higher: 64% vs 92% for 

the plain apple slices. 
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8.3  Advertising influence on taste rating 

This study met its first aim as it provided evidence to confirm that the use of liked, 

professionally-made advertising is able to increase children’s taste ratings of apple slices. 

This evidence supports the first hypothesis that television advertising for apples can increase 

children’s taste ratings of the apples in exposed children compared with control children. 

Both advertising themes, good taste and fun/social, were found to have significant effects on 

taste ratings when exposure occurred both before and after the product experience. The 

advertising effects on taste rating will be discussed in detail in the following three sections. 

 

8.3.1  Comparison of the two advertising themes: Taste and Fun 

This study has met its second aim by providing evidence about the different influence of a 

taste appeal and a social/fun appeal on taste ratings for apple slices. 

For the Plain apple, a higher proportion of children gave a Super/Really Good taste rating 

than children not exposed to advertising for both the Taste and Fun advertisements, with Fun 

advertising having a slightly stronger effect. The regression analyses indicated that Taste 

advertisement influenced taste ratings primarily in the After position, whereas the Fun 

advertisement increased taste ratings in both the Before and After conditions. These results 

indicate that, while a message about ‘great taste’ can influence taste ratings for already 

pleasant tasting food, a fun/social approval emotional appeal that does not mention product 

taste, can also influence taste ratings.  

For the Salt and Vinegar apple, although the Taste advertisement achieved substantially 

higher taste ratings than the controls and the Fun advertisement, this difference was not 

statistically significant. Further research is needed to assess whether this non-significant 

effect could be significant under other conditions. 

 

8.3.2  Comparison of the two advertising positions: Before and After 

product experience 

This study met its third and fourth aims by providing evidence about the influence of 

advertising position on taste ratings for pleasant and unpleasant tasting apple slices. The 

existence of both a forward framing and backward framing effect on children’s taste ratings 

was established.  
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The second hypothesis was partly confirmed via these initial comparisons: both 

advertisements have a forward framing effect on taste rating for pleasant tasting apple; and 

the Taste advertisement has a greater effect than the Fun advertisement on backward 

framing of taste rating for pleasant tasting apple. There were, however, no significant 

advertising effects for less pleasant tasting apple. 

For the Plain apple, a higher proportion of children gave a Super/Really Good taste rating 

than children not exposed to advertising for both Before and After advertising positions, with 

advertising After product experience having the stronger effect. For the Salt and Vinegar 

apple, a less pleasant product experience, there were no significant effects for either 

advertising position.  

This study has thus provided evidence to confirm that advertising exposure before the 

consumption of pleasant tasting apples (forward framing) is able to positively influence 

subsequent taste judgements. The results also confirm that advertising exposure after the 

consumption of pleasant tasting apples (backward framing) is able to positively reconstruct 

memories of apple consumption. These forward and backward framing effects were, 

however, only manifested when pleasant tasting apple slices were consumed.  

As predicted by the adult literature (Braun-LaTour & LaTour, 2005; Chang, 2004; Micu, 2012; 

Micu, 2010; Olson & Dover, 1979), advertising influences children’s explicit taste ratings 

when the product is trialled after the advertising exposure, particularly for pleasant tasting 

foods where the taste experience matches the positive advertising induced expectations 

(Orth & De Marchi, 2007a). This larger experimental study has confirmed the forward framing 

effect on taste preference and product evaluation by children suggested by smaller 

experiment studies (E. S. Moore & Lutz, 2000; Nicklas et al., 2011; Roberto et al., 2010; T. 

N. Robinson et al., 2007; Smeets & Barnes-Holmes, 2003). The forward framing condition in 

this study, uniquely and explicitly, asked children to rate taste on a 9-point scale rather than 

by investigating children’s brand/product attitudes, choice between two foods trialled, or 

rating how they think the food would taste. Notably, this study gained a significant forward 

framing effect when there was a time lag of a few minutes between advertising, product trial 

and taste judgement. The adult literature, in contrast, predicted a significantly greater 

forwards framing effect when the time between these events is only a few seconds in length 

(Braun-LaTour & LaTour, 2005). 

Also as predicted by the adult literature (Braun-LaTour & LaTour, 2005; Braun-LaTour & 

Zaltman, 2006; Braun, 1999), advertising reconstructed children’s memory of the product 

experience with a significant effect when a time lag of a few minutes existed between product 
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trial, the advertising and the memory recall event. Again uniquely, this study’s backward 

framing condition asked children to rate their taste experience explicitly rather than asking 

them to rate their brand/product attitudes (E. S. Moore & Lutz, 2000), or as in the adult 

studies, to identify the product they had previously tasted (Braun-LaTour & LaTour, 2005; 

Braun, 1999). The lack of significant influence of backward framing on the unpleasant apple 

slices after these initial analyses was unexpected as the literature had reported that forward 

and backward framing effect occurred even when beverage samples were unpleasant tasting 

(Braun-LaTour & LaTour, 2005; Braun, 1999). 

 

8.3.4  Interaction between advertising theme and position 

Consideration of each of the four advertising exposure conditions separately revealed an 

interactive effect between advertising theme and position. This was revealed by significant 

differences resulting when the four exposure conditions were compared separately in 

analyses. 

For the Plain apple, as indicated by the regression analyses discussed earlier, the stronger 

effect of Fun advertising on pleasant tasting food was revealed to be due to combined 

forward and backward framing effects. The regression analyses confirmed that children 

exposed to the Fun Before and Fun After conditions were more likely to give a higher taste 

rating for Plain apples. Fun advertising, while it can significantly positively influence taste 

memory, has the strongest effect when it is seen Before a child experiences a food product, 

building anticipation of a positive emotional and social experience in relation to product 

consumption. As predicted by the adult literature (Orth & De Marchi, 2007a), the positive 

product experience does not disconfirm the positive advertising message and so there is a 

stronger Before effect with Plain apples. 

For both Plain apple and Salt and Vinegar apple, the Taste After condition had a significant 

positive effect on taste ratings. The regression analyses confirmed that children exposed to 

the Taste After condition were more likely to give a higher taste rating for both Plain apples, 

and Salt and Vinegar apples. This finding supported the conclusion of Braun and colleagues 

(Braun-LaTour & LaTour, 2005; Braun, 1999), that advertising-induced memory 

reconstruction of taste experience can occur whether the product experience was positive or 

negative when a direct taste appeal is used. A direct taste appeal after consumption 

influences both pleasant and unpleasant taste memory. Notably, the only advertising 
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condition to significantly positively influence taste rating for a less pleasant product 

experience was a Taste advertising message after the experience.  

These results confirm that advertising exposure after the consumption of apples (backward 

framing) is able to positively reconstruct memories of apples consumption, even if the taste 

experience was actually unpleasant, but only when a taste appeal is used.  

 

8.3.5  Comparison of advertising influence on younger and older children 

Moore and Lutz (2000), found that advertising associated with food product experience had a 

significant effect only on older children’s product attitude. This study thus investigated 

whether apple advertising influence differed by the children’s age group.  

Analysis of the taste rating results by age supported the wider published literature which 

concluded that advertising influences both younger and older children. For the Plain apple, 

Fun advertising significantly influenced taste ratings for children in both age groups and the 

After position had a significant influence on older children. For the Salt and Vinegar apple, 

the Taste After condition had a stronger effect on older children than younger children. The 

conclusion of Moore and Lutz (2000) was thus not supported; apple advertising did not have 

an overall stronger effect on older children. This study provides evidence that both younger 

and older children are influenced by advertising. 

Younger children are thus not uniquely vulnerable to advertising due to their inexperience 

and lower level of cognitive development while older children are not fully protected from 

advertising influence by their higher level of cognitive development, awareness of 

advertising’s persuasive intent or growing scepticism of advertising (Brucks et al., 1988; 

Chernin, 2008; Jeffrey et al., 1982; Livingstone & Helsper, 2006; Mehta et al., 2010; E 

Rozendaal et al., 2009). All children enjoy and are influenced by advertising due to emotional 

message framing which is processed via an unconscious, peripheral route bypassing 

cognitive defences (D'Alessio et al., 2009; Harris, Brownell, et al., 2009; Nairn & Fine, 2008; 

Rozendaal, Lapierre, et al., 2011). 

The regression analyses indicated that younger children were more likely to give a higher 

taste rating than older children for both Plain apple and Salt and Vinegar apple, with a 

stronger effect in the less pleasant tasting apple. This finding confirmed the literature which 

reported that younger children typically give higher taste ratings than older children (Popper 

& Kroll, 2011).  
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8.3.6  Comparison of advertising influence on boys and girls 

This study did not hypothesise any difference in response to advertising between boys and 

girls as the vast majority of the literature had not described any differences in advertising 

responses by gender. A few studies had, however, noted a greater influence of advertising 

on boys (Anschutz et al., 2009; Chernin, 2008; Jeffrey et al., 1982).  

Analysis of the taste rating results for Plain apple, revealed significantly higher taste ratings 

from boys for the Fun advertisement while the After position was significantly higher for girls. 

For Salt and Vinegar apples, the Taste After condition was significant for both boys and girls. 

It is clear that the taste ratings of both boys and girls were influenced by advertising. It is 

possible that previous research which investigated smaller numbers of children and found a 

stronger response to advertising by boys, used a Fun appeal. 

The regression analyses indicated that girls were more likely to give a higher taste rating for 

Plain apples only. This study thus provides evidence to suggest that girls are more likely to 

give a higher taste rating for pleasant-tasting foods than boys.  

 

8.3.7  Comparison of advertising influence by BMI categories 

There were no significant differences in taste ratings between healthy weight/underweight 

children and overweight/obese children. This study did not find that overweight and obese 

children showed significantly higher advertising-influenced taste ratings despite previously 

published studies demonstrating their increased susceptibility to food advertising effects 

under some experimental conditions (Halford et al., 2004; Halford et al., 2008). 

 

8.4  Advertising influence on consumption and purchase intent 

This study met its fifth aim by providing evidence about the influence of advertising on 

children’s decision to eat more apple in the immediate situation; intention to request apple 

purchase, and intention to use their own money to purchase apples. This evidence provides 

partial support for the third hypothesis that both advertisements will increase these 

dependent variables in exposed children compared with control children. Television 

advertising did not always have a direct impact on children’s decision to eat more apple, 

intention to request apple purchase or intention to use their own money to purchase apple. 

When there was a direct influence, it was usually the Taste Before and/or Taste After 
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advertising conditions that had a significant effect on children’s post product trial decisions 

and intentions. 

 

8.4.1  Decision to consume more apple 

This study has provided some support for the published literature which has linked 

advertising exposure with children’s increased consumption of the advertised foods under 

experimental conditions (Anschutz et al., 2009; Borzekowski & Robinson, 2001; Goldberg et 

al., 1978; Gorn & Goldberg, 1982; Halford et al., 2004; Halford et al., 2007; Halford et al., 

2008; Harris, Bargh, et al., 2009; Jeffrey et al., 1982).  

For the Plain apple, the Taste After condition significantly increased the proportion of 

children who said they would like to eat another slice of apple. For Salt and Vinegar apple, 

no advertising condition significantly increased children’s desire to eat more apple.  

These findings indicate that children, who are exposed to a positive taste appeal are 

significantly more likely to choose to eat more apple after the advertising message is 

confirmed by a pleasant taste experience. This evidence thus supports the hypothesis that, 

when a taste appeal is used, television advertising for apples can increase children’s desire 

to eat more apple in exposed children compared with control children. This evidence 

provides partial support for one aspect of the third hypothesis: a taste appeal can increase 

the decision to eat more apple in exposed children compared with control children. 

Interestingly, when the children who were not exposed to apple advertising (i.e. the control 

groups for each type of apple) were considered, significantly more overweight/obese children 

chose to eat more apple. This effect was only mildly significant however, and was no longer 

significant in the multivariable logistic regression analysis. These findings did not provide 

evidence that children who were overweight and obese would show a significantly higher 

intention to eat more apple.  

 

8.4.2  Intention to request purchase of apple 

This study has provided some support for the published literature which has linked 

advertising exposure with children’s requests for their parents to purchase the advertised 

foods under experimental and observational conditions (Atkin, 1978; O'Dougherty et al., 

2006; Stoneman & Brody, 1981) and via parental report (Arnas, 2006; Buijzen & Valkenburg, 
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2003; Campbell et al., 2007; Henry & Borzekowski, 2011; Kelly et al., 2009; Pettigrew & 

Roberts, 2006; K. P. Roberts & Powell, 2005; Young et al., 2003; Yu, 2012).  

For the Plain apple, children exposed to each of the advertising conditions were more likely 

to intend to request purchase of the apple compared to children in the control condition, but 

this effect was not statistically significant. The regression analyses indicated that children 

who were overweight or obese were significantly more likely to intend to request purchase. 

These findings indicate that children who were overweight and obese would show a 

significantly higher intention to request apple purchase after product trial irrespective of 

advertising exposure.  

For the Salt and Vinegar apple, children exposed to the Taste Before and Taste After 

conditions were significantly more likely to intend to request purchase of the apple, 

particularly older children and girls. These findings indicate that children who are exposed to 

a positive taste appeal before or after an unpleasant product experience (but not after a 

pleasant product experience), are significantly more likely to intend to request apple 

purchase. This evidence provides partial support for one aspect of the third hypothesis: that 

a taste appeal can increase children’s intention to request apple purchase in exposed 

children compared with control children. 

 

8.4.3  Intention to use own money to purchase apple 

For both the Plain apple and Salt and Vinegar apple, no advertising condition increased 

children’s intention to use their own money to purchase apples. Most children, in all 

advertising exposure conditions, did not intend to use their own money to purchase apples.  

For the Plain apple, the regression analysis indicated that, while there was no advertising 

impact, the following groups of children were significantly less likely to intend to use their own 

money: boys; healthy weight children; children living in high SES areas; and older children. 

For the Salt and Vinegar apple, the regression analysis indicated that, while there was no 

advertising impact, older children were significantly less likely to use their own money.  

These results provide new evidence that Western Australian children are unlikely to choose 

to use their own money to purchase fruit. Thus, this evidence does not confirm one aspect of 

the third hypothesis because both advertisements did not increase children’s intention to use 

their own money to purchase apples in exposed children compared with control children. 
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8.4.4  Relationship between taste rating, consumption and purchase intent 

Advertising appears to have an indirect impact on children’s later product consumption and 

purchase decisions and intentions via influencing taste ratings. Taste rating scores were 

significantly influenced by advertising, and were highly and significantly correlated with 

children’s decision to eat more apple, intention to request apple purchase, and intention to 

use their own money to purchase apple. This effect was significant for both Plain and Salt 

and Vinegar apple.  

These findings suggest that advertising-enhanced taste judgements will increase children’s 

decision to consume and intention to purchase apples, even if the apple taste was less 

pleasant. Advertising-enhanced product trial evaluations can therefore, positively influence 

children’s subsequent consumption choices and purchase intentions. 

 

8.5  Advertising liking influence on taste rating, consumption and purchase 

intention 

This study supports the belief that advertisement liking is a mediating advertising influence 

on children’s attitudes towards the advertised brands and their intention to request purchase 

of those brands (Buijzen, 2007; Derbaix & Bree, 1997; Phelps & Hoy, 1996). For both Plain 

and Salt and Vinegar apple, advertising liking was highly and significantly correlated with 

children’s taste ratings, intention to request apple purchase, and intention to use their own 

money to purchase apple. For Salt and Vinegar apple only, advertising liking was also highly 

and significantly correlated with children’s choice to eat more apple in the immediate 

situation. 

For the Plain apple, if children Loved/Liked the advertisement they saw, a significantly higher 

proportion gave a Super/Really Good taste rating, intended to ask for apple purchase and 

intended to use their own money to purchase apple. The regression analyses indicated that if 

children Loved/Liked the apple advertisement they saw, they were significantly more likely to 

give a Super/Really Good taste rating and intend to request purchase. If the children did not 

Love/Like the apple advertisement they saw, they were significantly less likely to intend to 

use their own money to purchase apple.  

For Salt and Vinegar apple, if children Loved/Liked the advertisement they saw, a 

significantly higher proportion gave a Super/Really Good taste rating, chose to eat more 

apple, intend to ask for apple purchase and intended to use their own money to purchase 
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apple. The regression analyses indicated that if children Loved/Liked the apple 

advertisement they saw, they were significantly more likely to give a Super/Really Good taste 

rating, choose to eat more apple, and intend to request purchase. If the children did not 

Love/Like the apple advertisement they saw, they were significantly less likely to intend to 

use their own money to purchase apple.  

This study provides new evidence associating children’s advertisement liking with a positive 

influence on their evaluation of product experience, decision to consume advertised foods 

and purchase intent. 

 

8.6  Contribution of this study to the marketing and social marketing literature 

This study contributes uniquely to the marketing and social marketing literature. The 

literature is limited with regard to investigations of the directly observed impact of television 

advertising on children’s food product evaluations – particularly for fruit and vegetables.  

No published experiment has previously investigated the direct impact of television 

advertising on actual taste judgments despite the literature identifying that taste is an 

important driver of food preference and consumption in children and adolescents (Baxter et 

al., 2000; Holsten et al., 2012; C. Noble et al., 2003; Zeinstra et al., 2007), particularly for fruit 

and vegetable preferences which are learned and not innate as are preferences for high 

sugar, fat and salt foods (Baranowski et al., 1993; Baxter & Thompson, 2002; Benton, 2004; 

Bere & Klepp, 2005; Bezbaruah & Brunt, 2012; Birch, 1999; Blanchette & Brug, 2005; Brug 

et al., 2008; Coase & Bayliss, 1995; De Bourdeaudhuij et al., 2006; Neumark-Sztainer et al., 

2003; Perez-Rodrigo et al., 2003; Savage et al., 2007; Wind et al., 2006; Zeinstra et al., 

2007).  

It has been recommended that television advertising aiming to promote consumption of and 

preference for nutritious foods must utilise the same effective persuasive techniques used by 

EDNP foods in order to have a similar impact (Dovey et al., 2011; Goldberg et al., 1978; 

Gorn & Goldberg, 1982; Jeffrey et al., 1982). However, little research has investigated the 

efficacy this approach. Only one study, with children aged 3 to 6 years, has previously 

investigated the successful impact of a high-quality animated television advertisement on 

vegetable preferences (Nicklas et al., 2011). This was the first study to explicitly investigate 

the impact of television advertisements for nutritious foods that do not present risk or nutrition 

messages and, instead, seek to engage children with the same techniques as EDNP 

advertisements.  
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The television advertisements developed for this study, for the first time separated  two 

appeals which are frequently found combined in television advertising for EDNP foods: taste 

(with children often seen eating the product with pleasure) and fun/social approval (Batada et 

al., 2008; Boyland et al., 2012; Byrd-Bredbenner & Grasso, 2000; Connor, 2006; Folta et al., 

2006; Hebden, King, & Kelly, 2011; Herr-Wagner et al., 1999; Hill & Radimer, 1997; Kelly, 

Hattersley, et al., 2008; Kotz & Story, 1994; Kunkel & Gantz, 1992; Page & Brewster, 2007; 

Page & Brewster, 2009; Warren et al., 2008). This separation enabled comparison of the two 

frequently-used appeals while ensuring that both advertisements shared many other 

persuasive elements commonly found in television advertising for EDNP foods: animation; 

fast pace; action; achievement; enablement; elements of fantasy; and the depiction of 

strongly positive emotional experiences (Batada et al., 2008; Folta et al., 2006; Lewis & Hill, 

1998; Page & Brewster, 2007; Rajecki et al., 1994; M. Roberts & Pettigrew, 2007; Warren et 

al., 2008). Additionally, a cartoon ‘brand-character’ was included in both advertisements as 

this was identified as desirable by children during the development of the advertisements 

(see Section 6.1.3). Recent research has also indicated congruent brand characters on 

packaging will increase children’s preference for fruit and vegetables (de Droog et al., 2011; 

Keller et al., 2012; Kotler et al., 2012; Pires & Agante, 2011; S. Powell et al., 2011). 

This study has provided evidence that television advertisements containing the same 

persuasive appeals and techniques used in EDNP advertisements can have a significant 

positive impact on fruit liking, consumption and purchase intention. The results also support 

the accepted methods of best practice in health communication and social marketing, that is 

effective messages and media are best developed and pre-tested with members of the target 

audience (Donovan & Henley, 2010; Hastings, 2007; Lefebvre, 2013; National Cancer 

Institute, 2002).  

Television advertising is thus an effective medium for use in social marketing campaigns 

which aim to promote fruit and vegetable consumption to children. Fruit, while not as well 

liked by children as EDNP foods, is more liked than vegetables (Baranowski et al., 1993; 

Baxter & Thompson, 2002; Coase & Bayliss, 1995; Cooke & Wardle, 2005; Douglas, 1998; 

Edwards & Hartwell, 2002; Nu et al., 1996; Zeinstra et al., 2007). The strong significant 

impact of the Fun Before and Fun After advertising conditions with the pleasant tasting apple 

may indicate that a fun/social approval appeal may contribute to the development of peer 

approval and a desirable cool status for fruit, a social value currently enjoyed by EDNP foods 

and beverages (M. Roberts & Pettigrew, 2013; Roper & La Niece, 2009; Schor & Ford, 2007; 

Stead et al., 2011, p. 1137). The significant results gained by the Taste After advertising 

condition with the less pleasant tasting Salt and Vinegar apple indicates that advertising-
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induced memory reconstruction of less-liked vegetable taste may prove to be an effective 

strategy. This study’s findings indicate that maximum impact will be gained by the broadcast 

of combined taste and fun/social approval appeals, which will be viewed by children both 

before and after consumption of fruit and vegetables. 

 

8.7  Contribution of this study to public health advocacy 

This study provides new evidence to support the position of public health advocates 

campaigning for tighter controls over the exposure of children to EDNP food advertising. 

The World Health Organization (WHO) has called on all UN member states to introduce or 

strengthen regulations to reduce children’s exposure to EDNP food and beverage advertising 

and other forms of marketing (World Health Organization, 2010, 2012). A recent audit 

revealed that 26 of 59 surveyed countries have developed strategy documents and that 20 of 

these had, or were developing, statutory measures, guidelines or (most commonly) approved 

self-regulation (Hawkes & Lobstein, 2011).  

The WHO also recommended a reduction in the “power of the marketing communication”, 

that is the effectiveness of “the content, design and execution of the marketing message” 

(World Health Organization, 2010). Achievement of this final aim necessitates governments 

being informed as to which aspects of marketing messages are persuasive and how they 

function to influence children. The WHO suggested, for example, that governments 

“eliminate the use of licensed characters, brand mascots and celebrities, or sales 

promotions, such as premium offers and collector promotions” (World Health Organization, 

2012, p. 20). 

This study provides further insights into the role that television advertising plays in increasing 

children’s preference for, consumption of and purchase requests for EDNP foods. Television 

advertising acts to enhance expectations for EDNP foods, heightening an already innate 

preference for foods high in sugar, fat and salt. It achieves this by its positive portrayal of the 

highly positive consumption experience of EDNP food, highlighting the great taste through 

exaggerated portrayals of a wonderful consumption experience, while communicating the 

ability of the food to act as a passport for vital social acceptance and approval. Children 

viewing such advertising before their consumption experience will have this experience 

enhanced by this positive anticipation.  
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Children, who did not enjoy the consumption experience as much as the advertising 

promised they would, will have their memory of the event reconstructed by advertising taste 

messages seen after consumption. The children will trust their product experience and trust 

their memories, which will then impact on their request for purchase of the food and their 

anticipation of their next experience with the advertised food. As advertising for EDNP foods 

is pervasive and repetitive, and many other marketing strategies also bring the product to a 

child’s attention in other contexts, children find themselves caught in an unbreakable cycle of 

advertising-influenced attitudes and beliefs about advertised EDNP foods. 

OzTAM Pty Ltd, the official source of Australian television audience measurement (TAM) 

reported that the number of Australian children watching commercial free to air television has 

reduced over the past six years since the data for this study was collected. Meanwhile, there 

has been a rapid increase in the exposure of children to online marketing strategies (Kelly, 

Bochynska, Kornman, & Chapman, 2008; E. S. Moore, 2006; E. S. Moore & Rideout, 2007; 

Ustjanauskas, Harris, & Schwartz, 2013; Weber, Story, & Harnack, 2006). Online and digital 

strategies cost less than television advertising and enable audience tracking in way that 

television does not (E. S. Moore, 2006). The WHO included online food marketing to children 

within their recommendations for the reduction of EDNP food and beverage marketing to 

children (World Health Organization, 2012). However, the Australian self-regulatory 

advertising codes do not adequately cover digital food marketing (Hebden, King, Kelly, 

Chapman, & Innes-Hughes, 2010; Jones & Reid, 2010). 

While further research into online advertising is required, it is not unreasonable to assume 

that taste, fun and social appeals within online food advertisements have a similar impact on 

children as television food advertising. This study thus forms the basis for future research 

into the impact of digital marketing strategies on children’s taste ratings, consumption 

decisions and purchase intent. Further specific evidence would strengthen future public 

health advocacy with regard to regulation of digital food marketing to children. 

 

 

 

 

 

 



157 

 

8.8  Limitations of this study 

This study did not recruit participants from the full childhood age range from 7 to 12 years 

due to time and budget constraints. While the study was able to compare results from the 

two ends of this age spectrum, any patterns which may have emerged in responses over the 

6 year range remain unknown. The inclusion of adolescents and adults would have greatly 

enriched the study as a comparison of children with adolescents and adults would have 

enabled the investigation of forwards and backwards advertising framing effects over the 

process of human development. This knowledge would further inform social marketing 

practice and public health advocacy actions.  

This is the first study investigating advertising effects which has asked participants to provide 

explicit taste ratings after their product experience. Explicit taste ratings on a 9-point scale 

provided a quantifiable measure for this study, and will facilitate future comparisons, but have 

meant that children’s responses in this study could not be directly compared with the adult 

responses in the published literature. 

The variable of advertising liking was captured after the children tasted the food sample. This 

may have contaminated their subsequent adverting rating liking. It was felt that it was better 

to retain the more important uncontaminated taste rating as one questions had be asked 

before the other. 

This study did not investigate impact of different timings on forward and backward framing on 

children as has been previously undertaken with adults (Braun-LaTour & LaTour, 2005; 

Braun-LaTour & Zaltman, 2006). Manipulating timing (i.e. varying timing from a few seconds 

to a few minutes to a few days) would have provided useful information with regard to 

children’s advertising responses. The decision was made, however, that it was more 

important to replicate a home-like environment, where eating in front of the television is 

common and initial intentions are thus formed, with a few minutes elapsing between 

advertising exposure, consumption choice and probing for initial intention. 

Limitations of the experimental design mean that children responded within an artificial 

setting unlike the usual home environment within which they would normally view television. 

The scripted interaction between child and interviewer also set up a forced association 

between the advertising and the food product that would not normally exist (i.e. “you will see 

an ad for the apple you just tasted”).  

This study did not investigate advertising impact beyond the experimental situation due to 

time and budget constraints. While useful assumptions can be made based on the study 
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findings, it would confirm the potential impact on social marketing practice and public health 

advocacy action if it could be demonstrated that the advertising effects continue beyond the 

time of initial exposure. The decision was made, however, that it was more important to gain 

a large number of responses, as is possible in an intercept study with no identifying 

information collected, to demonstrate the existence of advertising framing effects on initial 

product experience evaluation, than to follow-up a smaller group of identified children over 

time. 
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Chapter 9.  Conclusion and future recommendations 

This study was designed to test the overall impact of taste and fun television advertising 

appeals, presented both before and after eating an apple slice, on children’s taste ratings of 

the advertised apple when the apple was either plain or adulterated to taste less pleasant. It 

was concluded that both older and younger children are influenced by persuasive food 

advertising with both taste and fun appeals increasing taste ratings. 

When the apple consumption experience was pleasant (i.e. plain apple), taste and fun 

advertising appeals, presented both before and after eating an apple slice significantly 

increased taste ratings. Fun had a stronger influence than Taste while After had a stronger 

influence than Before. When the apple consumption experience was unpleasant (i.e. salt and 

vinegar apple), only the Taste After condition significantly increased taste ratings. Only the 

Taste After condition was able to significantly increase children’s decisions to eat more of the 

advertised apple, and this occurred only when the apple consumption experience was 

pleasant. Only the Taste After and Taste Before conditions were able to significantly increase 

intention to request apple purchase, and this occurred only when the apple consumption 

experience was pleasant. While Fun advertising had a greater initial impact with pleasant 

tasting apple, the Taste advertising had wider impact. Taste advertising, particularly in the 

After position, had a significant influence on taste rating for unpleasant tasting apple and on 

both decision to consume and intention to request purchase of pleasant tasting apple. 

High taste ratings, which were significantly influenced by advertising, were highly and 

significantly correlated with children’s decisions to eat more apple, their intention to request 

apple purchase and their intention to use their own money to buy apples. This effect 

occurred for both types of consumption experience: pleasant and unpleasant.  

Advertising liking was shown to be an important aspect of television advertising for apples. It 

was highly and significantly correlated with children’s taste ratings, their intention to request 

apple purchase and their intention to use their own money to buy apples. This effect 

occurred for both types of consumption experience: pleasant and unpleasant. When the 

consumption experience was unpleasant, advertising liking was also correlated with 

children’s taste ratings, decision to eat more apple in the immediate situation and their 

intention to request apple purchase and their intention to use their own money to buy apples. 
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The following recommendations arise from the findings of this study: 

1. Advocacy should be undertaken to obtain funding to promote fruit and vegetable 

consumption via television advertising and online media. This advertising must be 

well-liked and communicate both fun and taste appeals. The advertising should be 

run frequently over an extended period of time in order to ensure children view the 

advertising both before and after fruit and vegetable consumption. 

 

2. The evidence provided in this study should inform public health advocacy which 

seeks to reduce television advertising of EDNP foods on TV. The findings should be 

disseminated widely among professional and community/parent advocacy groups. 

 

3. Online advertising (particularly when a video format is used) can be assumed to have 

a similar impact to television advertising. Further research is required to confirm that 

there is a similar impact of advertising appeals and position in online food advertising 

targeting children. 

 

4. Further research can usefully extend the findings of this study by investigating: 

children, adolescents and adults to compare responses; repeated exposures to 

advertising (e.g. when it is seen both before and after product trial or over subsequent 

days); and longer term advertising effects by following a cohort of children. 
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Appendixes 

Appendix 1: Permission letter for focus group participation  

 

 

 

 

 

22 October 2008 
 
 
Dear Parent, 
 
Research on how to use television advertising to encourage children to eat more fruit 
 
Curtin University has been awarded a Healthway Research Grant to investigate how best to advertise 
fruit to young children to encourage them to eat more of it. Booragoon Primary School has kindly 
agreed to assist with this research.   
 
Students from Years 2/3, 4/5 and 6/7 are needed for the study. They will be asked, in a small 
discussion group, to talk about how they think fruit should be advertised on TV. (For the purpose of 
the study, we would appreciate it if you did not discuss fruit advertising or television advertising with 
your child until after they have taken part). 
 
The research does not cover any personal or family issues and we would greatly appreciate your child 
being able to participate in this important research. If you are happy for your child to take part, please 
complete the slip below and return it to your Principal, Ms Murgia, by Wednesday 5th of November 
2008.  
 
Many thanks. 
 
Yours faithfully, 
 

  
 
 Linda Portsmouth Professor Rob Donovan 
 
 
 
I give permission for        (Child’s name) 

to take part in discussion groups about fruit advertising for Curtin University. 
 
 

Signed:   Date:    
 
 
PLEASE PRINT YOUR NAME:   

School of Public Health 

GPO Box U1987 

Perth Western Australia 6845 

Telephone   +61 8 9266 7819 

Facsimile     + 61 8 9266 2958 

Email  enquiry@health.curtin.edu.au 

Web  www.curtin.edu.au/curtin/dept/health/ 

Faculty of Health Sciences
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Appendix 2:  Group interview: questions, scales and activities 

MEDIA 
“Let’s talk about your favourite stuff to watch.” 
What are your favourite movies? What do you like about it/them? 
What are your favourite parts of that/those movie/s? Why? 
What are your favourite TV shows? What do you like about it/them? 
What are your favourite TV ads? What do you like about it/them? 
What are your favourite animals that you see on TV? 
What are your cartoon characters that you see on TV? 
 
FOOD 
“Now I want to talk about food.” 
What is your favourite food? Why? How does it taste? 
Do you eat breakfast cereal? What breakfast cereals do you eat? 
What breakfast cereals do you like the best? Why? How does it taste? 
 
“I am going to say some breakfast cereals and ask you how much you like them. Put a finger on the words to answer me. 
You might choose: Favourite, One of my favourites, OK, I prefer other ones or I hate them. (Word pointed to by 
facilitator while words are spoken. Don’t look at what the other kids are pointing at – just point to what you want to.” 
(Research Assistant to tally how many for each)  
 
(Weet Bix, Nutri Grain, Corn Flakes, Coco Pops, Sultana‐Bran). 

 
Scale: 
Favourite One of my favourites      OK       Prefer other ones         Hate them 
 
FRUIT 
Do you eat fruit? What kinds of fruit do you eat?  
Do you like fruit? What fruits do you like the best? Why? How do they/it taste? 
 
“I am going to say the names of some fruit and ask you how much you like them. Point again at the word on your paper: 
Favourite, One of my favourites, OK, I prefer other ones or I hate them. (Word pointed to by facilitator while words are 
spoken.” (Research Assistant to tally responses)  
 
(banana, orange, pear, grapes, watermelon, mandarin, apple, rockmelon, kiwi fruit, strawberries, peaches, plums, apricots, 
mango) 

 
“Now we’re going to play a game of make-believe. Pretend you are one of those fruit.” 
Which one would you prefer to be?  Why? 
What are the good/bad things about eating fruit?  

What does good fruit taste like? What fruit tastes good? 
 
APPLES 
“OK, now we are going to talk about apples. Pretend you are an apple.” 
What kind of apple are you? 
What colour?  Size? How do you feel? Smell? Sound? 
What are you thinking? Feeling? 
Where did you come from?  
Where are you going to? 
Who is going to eat you? 
What does it feel like being an apple?  
 
“Imagine being eaten.” 
What do you taste like? 
Are you crunchy? Soft?  Sweet?  Sour? 
What is the best thing about you? 
 
“Now you are the person eating the apple.” 
What are you thinking? Feeling? How does the apple taste? 
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Do you eat apples? 
 
Children given a page with photos of the 5 main apple varieties sold in WA – Pink Lady (best seller), 
Sundowner, Fuji, Royal Gala and Granny Smith.  
“Pick up your pencil. Write your name at the top of the page. Have a look at these 5 different types of 
apples. Put a circle around your favourite - the one you like the very best. Are there other ones you also 
like? Put a line under those ones.” 
 
When do you eat apples? Breakfast? Lunch time? After school? After dinner? Weekends? 
Where are you when you eat them? 
How do you like them? (Whole, cut up big, cut up small, mixed up in fruit salad, with another food popped on top 
of the apple) 
What is the best thing about apples?  OR What do you love about apples? 
What’s the worst thing about apples? OR What do you hate about apples? 
 
LUNCH BOX 
Who brings a lunch box or bag to school? Who gets lunch orders? How often do you get lunch orders? 
Activity: Children given a blank sheet of paper. “Pick up your pencil. Write your name at the top of the 
page. Now draw a lunch box or bag. Fill up the page - make it big so that you can fit some food in there.” 
“Now have a look at these 2 pages of food that people might eat for lunch. Pick what you would like in 
your lunch box. Choose whatever food you would like to eat for lunch. Don’t talk about it, just quietly cut 
out the pictures you would like and glue the food into your lunch box” 
 
What is in your lunch box? Each child takes turn to describe their picture. 
Is that what you really eat for lunch? Do you eat the same or different stuff? Why?  
Who gets to decide what is in your lunch box? 
Do you bring apples to school in your lunch box? Why?  Why not? 
 
(Kids now asked to turn sheet over so they can’t see the pictures) 
 
What lunch box food is healthy/good for you? What food is unhealthy/not good for you? 
 
COOL 
“Now I want to talk about being cool. Let say YOU are the totally coolest kids in the school.” (Write following responses 
on white‐board) 

What makes you cool? 
What do you wear? What is your hair like? What do you do?  
What games/toys do you have? What movies do you like? What TV show do you watch? 
 
How can you tell when someone is cool? What makes them cool? 
If you’re cool, what do you eat? What is in your lunch box? What snack do you eat after school? Would a cool kid 
eat healthy or unhealthy food?  Why/why not? 
 
“Turn your page back over and have another look at the lunch box you made.” 
Is this the coolest kid’s lunch box? Why/why not?  
What would a cool kid have in their lunchbox?  What wouldn’t a cool kid have in their lunchbox? 
Which fruit is the most cool? 
Would a cool kid eat apples?  Why?  Why not? 
What would a cool kid say about apples?  
 
THE AD 
If I wanted to get kids to eat more apples, how could I do it? 
If I were to make a TV ad about apples – wanting kids to want to eat them – what would that ad look like? Who 
would be in the ad? 
What would they look like? What would they do? What would they say about apples? 
What would the apples in the ad look like? 
Who or what else would be in the ad?  (Animals? Cartoon characters?) 
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Appendix 3: Picture response sheet for apple variety preference questions 
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Appendix 4: Final pre-filming apple advertisement scripts 

FRUIT AD SCRIPTS 
FINAL PRE-FILMING DRAFT: as at December 2008 

 
TASTE AD FUN AD 
Group of Yr 7 Kids (5 boys, 5 girls) looking very bored in class. Their teacher’s voice 
is droning in the background. They look up at the clock on the wall. The bell goes. 
Shots: 

 Wide shot of all kids bored 
 Close up boy’s face turning to look up at clock 
 Clock cutaway with time of 10.30. 
 Close up girl’s face changing from bored to a smile as the bell goes. 
 SFX: Bell 
 They all stand up as bell goes. 

They run out of the classroom door to their school bags, They rip them open and grab 
their lunch boxes/bags. They open them and grab whole, red, shiny pink lady apples. 
Shots: 

 Wide shot of all kids running out of class room door. 
 Girl rummaging through her school bag. 
 Close up shots of boy’s hand finding lunch bag and grabbing whole apple. 

Close up of child’s hand holding a pink lady apple which comes alive and speaks. Boy 
or Girl’s face looks down at hand in pleasure and amazement.             Shots:  

 Empty hand with plain background. Animated apple to be added in post production. 
 Face shot.  

SFX: Male cartoon character type voice for 
apple: 
 “Hi! I taste so good!” 

SFX: Male cartoon character type voice for 
apple: 
 “Hi! I am so much fun!” 

Kids eat apple appreciating taste and 
texture. 
Close-up and ECU shots: 

 Biting into whole apples, cut up 
apples (in clear plastic bags) and 
apples cut into a ‘slinky’ (spiral 
shape). 

 Juice dripping down chins 
 Juicy dripping down apples from bite 
 Faces chewing with pleasure 

 
MUSIC: Cheerful up-tempo beat. 
Sync sound: Loud crunch sounds as apples 
bitten. “Yum” “Mmmmm” “This is so yummy” 

Kids play with apples and there is 
laughter and enjoyment. 
Mid shots and close-ups: 

 Apple slinky being created at 
canteen. 

 Playing with ‘slinkied’ apples. 
 Popping apples up out of their elbows 

after dropping them there. 
 Tossing apples up and down as they 

walk. 
 Lobbing cut-up apples into clear 

plastic bags. 
 Laughing from other kids in group. 

MUSIC: Cheerful up-tempo beat. 
Sync sound: Laughter. Cheering. Smacking 
sound as apples caught in hands. 

Above sequences intercut with shots of year 4/5 students looking like they would like 
to join in. 
Shots: 3xwide shots of four kids (2 boys, 2 girls). 1: looking up (at slinky being stretched up;  
2: looking left & 3:  looking right) + close-ups. 
Cartoon apple pops out of a lunch box and speaks.  
Close-up ?Two shot: A boy and girl, looking down at the apple give big smiles. 
SFX: Apple voice  “I told you I was tasty!” SFX: Apple voice  “I told you I was fun!” 
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Appendix 5: Permission letter for filming participation 

 

 

 

 

 

2nd December 2008 
 
Dear Parent, 
 
Research about using television advertising to encourage children to eat more fruit 
 
You kindly gave permission for your child to participate in a small discussion group about how they 
think fruit should be advertised on TV.  
 
We got some great ideas and will be filming two apple ads at the school on Monday (8th December). 
 
The ads will not be used on television but will be tested with children in 2009 to see which of the 2 ads 
is the most effective. Once the testing is completed, we would be happy to post you a DVD copy of the 
ad. In one ad, we would like your child to appear ‘normal’, looking like he or she normally does at 
school. In the other ad, we would like him or her to appear as an ‘extra cool’ kid with cool shoes, 
jewellery, hair gel/accessories etc. If they could bring those items to school that day, that would be 
most helpful. It would also be great if they could bring their lunchboxes/bags (even if they ordering 
lunch from the canteen that day). We will supply the shiny red apples to put into their lunchboxes to 
bring out and eat while we film. 
 
If you are happy for your child to take part, please complete the slip below and return it to your 
Principal, Ms Murgia, by Friday 5th of December 2008.  
 
Many thanks. 
 
Yours faithfully, 
 

  
 
 Linda Portsmouth Professor Rob Donovan 
 
 
I give permission for        (Child’s name) 

to be filmed for a Curtin University research project. 
 

Signed:   Date:    
 
PLEASE PRINT YOUR NAME:   
 

Please write your home address on the back of this permission slip 
if you would like us to post the DVD to your home in 2009. 

School of Public Health 

GPO Box U1987 

Perth Western Australia 6845 

Telephone   +61 8 9266 7819 

Facsimile     + 61 8 9266 2958 

Email  enquiry@health.curtin.edu.au 

Web  www.curtin.edu.au/curtin/dept/health/ 

Faculty of Health Sciences
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Appendix 6: Principal, parent and child informed consent letters and forms 
for sensory evaluation of apples and likeability testing of advertisements 

 

 

 

 

 

Mr George Sloan 
Principal 
Rostrata Primary School 
Rostrata Ave, 
Willetton  WA  6155 
 
 
Dear Mr Sloan, 
 

Research project: Using television advertising to increase fruit consumption by WA children 
 

My name is Linda Portsmouth and I am writing to you on behalf of Curtin University of Technology. I 
am conducting a research project that aims to investigate how best to promote eating fruit to children 
using television advertising. The project is funded by Healthway and is being conducted under the 
supervision of Professor Robert Donovan as part of my PhD degree at Curtin University. 
 
I would like to invite Rostrata Primary School to take part in the project. This is because you have a 
large number of children of the ages required and your school kindly assisted in the first stage of the 
research in 2006. Rostrata Primary School is the only school in Western Australia being approached 
for their participation because, at this stage of the research project, I only require 50 participants and 
they do not need to be randomly selected. 
 
What does participation in the research project involve? 
I seek access to 50 children – 25 in Years 2 or 3 and 25 in Years 6 or 7. 
 
The 50 children will be invited to participate in a 10 minute session in groups of 6 to 8. They will asked 
to view two 30 second TV ads for apples, rate how much they like the ads and answer the following 
questions: What was that ad about? What did it tell you about apples? What did the ad want you to 
think? What did the ad want you to do? 
 
The children will be asked to try three small apple samples and rate how they taste. In between each 
of the three apples samples, the children will ‘cleanse’ their mouths of taste with a plain cracker and a 
sip of water. Parents will be asked to indicate, via the consent form, that their child has no food 
allergies or intolerances whatsoever. 
 
Only the children’s first names and year level will be recorded on the rating scales. The group 
responses to these questions will be audio recorded, for the convenience of the researcher to later 
transcribe, but will never be made publically available.  
 
I will keep Rostrata Primary School’s involvement in the administration of the research procedures to a 
minimum. I will provide all information letters and consent forms to be sent home to the parents and 
children, however, it will be necessary for your school to arrange for them to be distributed to the 
children. 
 

School of Public Health 

GPO Box U1987 

Perth Western Australia 6845 
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Facsimile     + 61 8 9266 2958 
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To what extent is participation voluntary, and what are the implications of withdrawing that 
participation? 
Participation in this research project is entirely voluntary. If any parent or any child who agrees to 
participate and then later changes their mind, they are able to withdraw their participation at any time.  
There will be no consequences relating to any decision by an individual or Rostrata Primary School 
regarding participation, other than those already described in this letter. Decisions made will not affect 
the relationship with the research team or Curtin University. 
 
What will happen to the information collected, and is privacy and confidentiality assured? 
Information that identifies anyone will be removed from the data collected. The data is then stored 
securely in a locked filing cabinet and can only be accessed by Linda Portsmouth. The data will be 
stored for a minimum period of 5 years, after which it will be destroyed. This will be achieved by 
shredding the papers. 
 
The identity of participants and the school will not be disclosed at any time, except in circumstances 
that require reporting under the Department of Education and Training Child Protection policy, or 
where the research team is legally required to disclose that information. Participant privacy, and the 
confidentiality of information disclosed by participants, is assured at all other times.  
 
The data will be used only for this project, and will not be used in any extended or future research 
without first obtaining explicit written consent from participants.   
 
Consistent with Department of Education and Training policy, a summary of the research findings will 
be made available to the participating site(s) and the Department. You can expect this to be available 
by December 2009. 
 
Is this research approved? 
The research has been approved by Curtin University of Technology Human Research Ethics 
Committee, and has met the policy requirements of the Department of Education and Training as 
indicated in the attached letter.  
 
Do all members of the research team who will be having contact with children have their 
Working with Children Check? 
Yes. Under the Working with Children (Criminal Record Checking) Act 2004, people undertaking work 
in Western Australia that involves contact with children must undergo a Working with Children Check. 
The documents attached to this letter include a list of the research team who will be having contact 
with children through Rostrata Primary School along with current evidence of their checks. 
 
Who do I contact if I wish to discuss the project further? 
If you would like to discuss any aspect of this study with a member of the research team, please 
contact me on the number provided below. If you wish to speak with an independent person about the 
conduct of the project, please contact Associate Professor Stephan Millet, Executive Officer of the 
Human Research Ethics Committee of Curtin University of Technology. 
 
How do I indicate my willingness for the Rostrata Primary School to be involved? 
If you have had all questions about the project answered to your satisfaction, and are willing for the 
Rostrata Primary School to participate, please complete the Consent Form on the following page. 
This information letter is for you to keep. 
 
 
 
 
Linda Portsmouth 
Lecturer, Researcher and PhD candidate 
School of Public Health 
Curtin University of Technology 
Telephone: 9266 4404 
Email: L.Portsmouth@curtin.edu.au 
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Consent Form 

 
 I have read this document and understand the aims, procedures, and risks of this 

project, as described within it. 
 

 For any questions I may have had, I have taken up the invitation to ask those 
questions, and I am satisfied with the answers I received. 

 
 I am willing for Rostrata Primary School to become involved in the research project, 

as described. 
 

 I understand that participation in the project is entirely voluntarily.  
 

 I understand that children with any food allergies or intolerances whatsoever, will not 
be involved in the research. 

 
 I understand that Rostrata Primary School is free to withdraw its participation at any 

time, without affecting the relationship with the research team or Curtin University of 
Technology. 

 
 I understand that this research may be discussed in a PhD thesis or written in a 

published journal article, provided that the participants or the school are not identified 
in any way. 

 
 I understand that Rostrata Primary School will be provided with a copy of the findings 

from this research upon its completion. 
 
 

Name of Site Manager (printed):   

Signature:  Date:      /      / 

 
 

School of Public Health 

GPO Box U1987 

Perth Western Australia 6845 
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Facsimile     + 61 8 9266 2958 
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28th August 2009 

 
Dear Parent/Carer, 
 
 

Research project: Using TV advertising to increase 
fruit consumption by WA children 

 
 
Thank you for signing and returning the permission slip for your child to be involved in 
this project. 
 
We really appreciate your support. 
 
Since we last worked in schools, the Department of Education and Training have 
introduced new requirements to ensure that parents and children are fully informed 
about any research that they are involved in.  
 
Please find enclosed more detailed letters and consent forms for both you and your 
child to read and sign. 
 
These need to be can be returned your child’s teacher or the school office before I 
am able to proceed with inviting your child to watch our two TV ads and try our apple 
samples.  
 
If you can return the two signed consent forms By Monday 7th September, that would 
be wonderful as I plan to visit the school on Wednesday 9th September and 
Wednesday 16th September.  
 
 
Yours faithfully, 
 
 
 
Linda Portsmouth 
Lecturer, Researcher and PhD candidate 
School of Public Health 
Curtin University of Technology 
Telephone: 9266 4404 
Email: L.Portsmouth@curtin.edu.au 

School of Public Health 

GPO Box U1987 

Perth Western Australia 6845 

Telephone   +61 8 9266 7819 

Facsimile     + 61 8 9266 2958 
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Dear Parent/Carer 
 
Research project: Using television advertising to increase fruit consumption by WA 
children 
 
My name is Linda Portsmouth and I am writing to you on behalf of Curtin University of 
Technology. I am conducting a research project that aims to investigate how best to promote 
eating fruit to children using television advertising. The project is funded by Healthway and is 
being conducted under the supervision of Professor Robert Donovan as part of my PhD 
degree at Curtin University. 
 
I would like to invite your child to take part in the project. This is because your child is in year 
2, 3, 6, or 7. Rostrata Primary School is the only school in Western Australia being 
approached for their participation because, at this stage of the research project, I only 
require 50 participants. Your child has also been provided with a letter from us that we 
encourage you to discuss with him/her. 
 
Participation in the project will involve your child participating in a 10 minute session with a 
group of 5 to 7 other children in a spare classroom at the school. They will be asked to view 
two 30 second TV ads for apples and answer some simple questions about how much they 
like the ads and what the ads were telling them about apples. The children will be asked to 
try three small pieces of apple and say how they taste. In between each of the three apples 
samples, the children will ‘cleanse’ their mouths of taste with a plain cracker and a sip of 
water. No children with any food allergies or intolerances are able to participate. No personal 
or family information will be asked or collected. Only your child’s first name and year level will 
be written down. 
 
Participation is voluntary and your decision will be respected. Your decision will not affect 
your family’s relationship with your child’s teacher or the school. If a decision is made to 
participate, it will need to be made by Tuesday 15th September 2009 (at the latest) for your 
child to be included in the project. Once a decision is made to participate, either you or your 
child can change your mind at any time.  
 
The privacy and confidentiality of participants is assured. Information that identifies anyone 
will be removed from the data collected. The data is then stored securely in a locked filing 
cabinet and can only be accessed by Linda Portsmouth. The data will be stored for a 
minimum period of 5 years, after which it will be destroyed. This will be achieved by 
shredding the papers. 
 
Participant privacy and the confidentiality of information disclosed by participants, is assured 
except in circumstances that require reporting under the Department of Education and 
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Training Child Protection policy, or where the research team is legally required to disclose 
that information. 
 
The data will be used only for this project, and will not be used in any extended or future 
research without first obtaining explicit written consent from both you and your child.   
 
It is intended that the findings of this study will be written in a PhD thesis and published in 
journals. A summary of the research findings may be requested on completion of the project. 
You can access this by contacting Linda Portsmouth and expect it to become available in 
December 2009. 
 
The research has been approved by Curtin University of Technology Human Research 
Ethics Committee, and has met the policy requirements of the Department of Education and 
Training as indicated in the attached letter.  
 
All persons undertaking research activities on Department sites must complete a Confidential 
Declaration. Also, under the Working with Children (Criminal Record Checking) Act 2004, 
people undertaking research that involves contact with children must undergo a Working with 
Children Check. Evidence that these checks are current for each member of the research 
team has been provided to the Principal of Rostrata Primary School.   
 
If you would like to discuss any aspect of this study please contact me on the number 
provided below. If you wish to speak with an independent person about how the project is 
conducted please contact Associate Professor Stephan Millet, Executive Officer of the 
Human Research Ethics Committee of Curtin University of Technology. 
 
If you and your child are both willing for him/her to be involved, please complete the Consent 
Form on the following page. Your child is also asked to complete the Consent Form attached 
to his/her letter. 
 
This project information letter is for you to keep. 
 
 

 
 
Linda Portsmouth 
Lecturer, Researcher and PhD candidate 
School of Public Health 
Curtin University of Technology 
Telephone: 9266 4404 
Email: L.Portsmouth@curtin.edu.au 
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Consent Form 
 
 

 I have read and understood the information letter about the project, or have had it 
explained to me in language I understand.  

 
 I have taken up the invitation to ask any questions I may have had and am satisfied 

with the answers I received. 
 

 I understand that participation in the project is entirely voluntarily.  
 

 I am willing for my child to become involved in the project, as described. 
 

 My child has no food allergies or intolerances whatsoever. 
 

 I have discussed with my child what it means to participate in this project. He/she has 
explicitly indicated a willingness to take part, as indicated by his/her completion of the 
child consent form. 

 
 I understand that both my child and I are free to withdraw that participation at any 

time without affecting the family’s relationship with my child’s teacher or my child’s 
school.  

 
 I give permission for the contribution that my child makes to this research to be 

written a PhD thesis or written in a published journal, provided that my child or the 
school is not identified in any way. 

 
 I understand that I can request a summary of findings after the research has been 

completed. 
 
 

Name of Child (printed):   

Name of Parent/Carer (printed):   

Signature of Parent:  Date:       /      / 
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Dear Year 6 or 7 Student, 
 
My name is Linda Portsmouth and I am from Curtin University of Technology. I would like to invite you 
to take part in a research project that I am doing. It is about how to advertise apples to children on 
television. 
 
I am asking for your help with the project because you are in Year 6 or 7 and I would like to find out 
about what children your age think about the apple TV ads that I have made. I have asked Rostrata 
Primary School to be involved in the research. 
 
What would I be asked to do? 
If you agree to take part, you would be asked to come to the Italian classroom and watch two TV ads. 
We would ask you if you liked them and what you thought about them. You would also try some 
pieces of apple and tell us how they tasted. 
 
Do I have to take part? 
No. You are completely free to say yes or no. I will respect your decision whichever choice you make. 
 
What if I wanted to change my mind? 
If you say no, but then change your mind and want to take part, please let your teacher know. You can 
stop at any time, even if you have said yes. Just let your teacher or mum (or dad, or the person who 
looks after you) know, and they will tell me. If you change your mind after you have come the Italian 
classroom,  that is OK too. Just tell me, and you can go back to class. 
 
What if I say something during the project that I don’t want anyone else to know? 
I may have to tell someone like your teacher if you tell me that you have been hurt by someone lately. 
But for all other things you tell me, I won’t repeat them to anyone else. We will not be asking you to 
tell us anything except what you think about the TV ads and how the pieces of apple taste. 
 
What will you do with the information I give you? 
I collect what each student has given to the project, and then I will write it up so I can let other people 
know which TV ads for apples are best. When I do this, I won’t write or tell anyone your name, or the 
names of any other students or your school. 
 
How do I get involved? 
You have already talked with your mum or dad, or the person who looks after you, about what it 
means to take part in the project. Now you get to say for yourself. If you do want to be a part of the 
project, please read the next page and write your name in the space provided. 
 
This letter is for you to keep. 
 
Linda Portsmouth (Curtin University of Technology) 
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Consent Form for Year 6 and 7 children 
 
 

 I know that I don’t have to be involved in this project, but I would like to be. 
 

 I know that I will be watching two TV ads for apples and tasting some pieces of apple 
as part of the project. 

 
 I know that I can stop when I want to. 

 
 I understand that I need to write my name in the space below, before I can be a part 

of the project. 
 
 

Your name:   Today’s  Date:      /     / 
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Hello Year 2 or 3 student, 
 

My name is Linda and I have a project that you might like to help me with.  

 

The project is about getting to know what TV ads for apples that children like 

and how they think apple tastes.  

 

Would you like to help me for about 10 minutes?  

 

If you want to stop at anytime, that’s OK, you can. 

 

I won’t tell anyone what you say while helping me with the project, unless I 

need to tell someone like your teacher if you tell me that you have been hurt 

by someone lately. But I will only be asking you about apples. 

 

Your parents, or the person who looks after you, has talked with you about 

helping with the project.  

 

If you would like to help with the project, please print your name and draw a 

circle around the word YES on the next page. 

 

If you don’t want to help with the project – that’s OK too. 

 

 

Linda Portsmouth 

Curtin University of Technology 

School of Public Health 

GPO Box U1987 

Perth Western Australia 6845 

Telephone   +61 8 9266 7819 

Facsimile     + 61 8 9266 2958 

Email  enquiry@health.curtin.edu.au 

Web  www.curtin.edu.au/curtin/dept/health/ 
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Consent Form for Year 2 and 3 children 
 

 

 I know I have a choice whether or not I want to do this project 

 

 I know that I can stop whenever I want. 

 

 I know that I will be watch two TV ads for apples and taste apples as part 

of the project. 

 

 I know that I need to print my name and draw a circle around the word 

YES on this page before I can help with the project. 

 

 

YES NO

 

I would like to help with  

the project 

 

I do not want to help 

with the project 

 

Name of child:   Today’s  Date:     /     / 
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Appendix 7: Sample page from 4 page booklet for pre-testing apple taste 

○ 
 

 

Super 

Good 

Really 

Good 

Good Just 

a  

little 
Good

 

Maybe 

 Good 
or 

maybe 
Bad 

 

Just 

a 

little 
Bad 

Bad Really

Bad 

 

Super 

Bad 
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Appendix 8: Script for sensory evaluation of apples  

Hi, everyone. Great to meet you. I’m Linda and you have met Nicole.  

First of all, what we are doing needs you all to be very quiet. You are not able to make any sounds at 
all while you sit here at these desks. Quietly find the desk that has a paper on it with your name on it. 
Sit down and get comfortable. Don’t touch anything on your desk until I say that you can. You need to 
wait so that we do it all together. Thanks for waiting. 

You will be helping us out today by eating these pieces of apple and telling us how you think they 
taste. What have the other kids said to you about what is going to happen now? What we are going to 
do is a secret. You can’t talk about it with anyone else until after school.  OK? 

These apple slices have no name so we are calling them circle, triangle, diamond and square.  

You are going to try all these pieces of apple and tell me how they taste to you. After each piece of 
apple, you will drink some water and eat a bite of cracker biscuit so that your mouth is cleaned out and 
ready to try the next piece of apple. If you want to stop trying apple, that is OK. You are able to stop 
any time you want to. 

After you have eaten a piece of apple, you might say that the apple tasted: super good, really good, 
good, just a little good, maybe good or maybe bad, just a little bad, bad, really bad or super bad (tester 
points to each of the words/phrases on the poster she is holding as it is spoken).  You have the same 
words to choose from on the paper in front of you. After you have tasted the piece of apple, you will be 
asked to pick up the pencil and put a mark on the words that say how you think the apple tasted. 
Whatever you say is OK. We haven’t tried these apples so we don’t know how they taste. 

First of all, have some water and eat a bit of the cracker. 

When the child is finished the above: Now let’s try the circle one.  

Testers quickly check that the children have all picked up the circle piece correctly. 

Chew it slowly and really think about how it tastes. 

When the child is finished the above: Now pick up your pencil and find the circle on the paper with all 
the writing on it. Look at what is written there under the circle. The words say: Super good, really 
good, good, just a little good, maybe good or maybe bad, just a little bad, bad, really bad or super bad. 
Think about how the apple tasted to you. Put a circle around the words that say how the apple tasted 
to you. 

When all of the children have responded: Thank you. Now clean out your mouth with some water and 
another bite of the cracker. 

Great, now turn the page and find the place where you write down how the triangle apple tastes. 

This process is then repeated for triangle, square and diamond in the order determined by the 
children’s response booklets. 

When testing has been completed: That’s the end of the apples. Thanks for your help. Sorry that 
some of those apples didn’t taste very nice. Eat another cracker biscuit and drink some more water to 
take the taste away.  

It is time to go and sit over her and watch the TV but – remember what you just did is a secret. You 
can talk to mum and dad about it but don’t talk about it with other kids until after they have all done it 
next Wednesday. 
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Appendix 9: Sample page from 2 page booklet for testing liking of advertisement 

 

A 

 

Love it Like it Don’t 

like it 
 

Hate it 
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Appendix 10: Interviewer information sheet 

 

INTERVIEWER INFORMATION SHEET 

 

Curtin University of Technology 

School of Public Health 

 

Apple advertising research 

 

CHILD PARTICIPANT SELECTION CRITERIA: 

RESIDENCY: 

Child needs to be an Australian resident and can reside in any Australian state.  Just note 
their postcode. 

AGE: 

7-8 year olds can be aged 6 years 11 months to 9 years 1 month 

(i.e. approx. DOB from 26 Aug 2000 to 26 Oct 2002) 

11-12 year olds can be aged 10 years 11 months to 13 years 1 month 

(i.e. approx. DOB from 26 Oct 1998 to 26 Aug 1996) 

NO SIBLINGS: 

We cannot test more than one child from a family but it is OK to test friends. 

NO FOOD ALLERGIES: 

Children must have no food allergies whatsoever. 

SCHOOL: 

Children from Booragoon Primary School and Rostrata Primary School in Willetton cannot be 
selected as they were involved in making and testing the apple ads. 

EATING & DRINKING:  

Do not select any child who is actively eating and drinking as they walk around the show. 
This will affect the apple taste testing. 
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Appendix 11: Parent information sheet 

 
 

Professor Rob Donovan 
& Ms Linda Portsmouth 
Faculty of Health Sciences 
Curtin University of Technology 
Bentley, Western Australia 6102 
Telephone: (08) 9266 4404 
Email: L.Portsmouth@curtin.edu.au 

 

School of Public Health 

Television advertising of fruit to children 

PARENT INFORMATION 

 

This research is investigating which types of TV advertisements encourage children to eat more fruit.  

Your child will watch 6 minutes of G-rated children’s TV which will contain one apple ad or no apple ad 
at all (so we can compare). 

Your child will then be given a piece of apple to taste. Please let us know if your child has any food 
allergies whatsoever. We will then ask your child how the piece of apple tasted and if they would like 
you to buy that type of apple in the future. 

We will then measure their height and weight. If you would like to know their measurements, just ask 
and we will record this for you on a slip of paper. 

We will be asking only your child’s first name, date of birth and postcode. We will NOT be asking any 
personal, family or identifying information. 

Your child can refuse to participate and return to you at any time. 

Participation will take 10 minutes of your child’s time. We ask you to wait for your child so that 
we can safely return them to you and they do not get lost in the crowd. 

If you have any questions at a later time, please contact Linda Portsmouth at the School of Public 
Health, Curtin University of Technology on 9266 4404 or L.Portsmouth@curtin.edu.au. 

This information letter is for you to keep. Thank you for supporting this research. 

Linda Portsmouth and Professor Rob Donovan 

School of Public Health 

 -----------------------------------------------------------------------------------------------------------------------------------------------------  

To thank your child for their participation, we invite them to enter our prize draw. 

PRIZE DRAW at 8pm Saturday 3rd October:  WIN one of 30 prizes of a $20 Myers voucher. 

Child’s name:  ·····················································································  

Address: ----  ···························································································  

Place this entry form in the box in the School of Public Health Apple Advertising Test Centre 
in the Silver Jubilee Pavilion while your child is participating in our research. 
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Appendix 12: Interview record form 

Child’s first name:  ................................................................. 
 

CURTIN UNIVERSITY – APPLE ADVERTISING STUDY 
INTERVIEW RECORD FORM 

 

1. ID no:  __________  2. Date of birth:   ___________  3. Postcode:  ________  
 

At least one parent has read the information sheet, given verbal assurance of absence of any 
food allergies and permission for testing and body measurements. Child also verbally agrees 
to participate. 
 4. Interviewer name:  _________________________________  
 Signature:  _________________________________  
 5. Date:  _________________________________  
 6. Time:   ________________________   AM / PM 
 

**************************************************************************************************** 
Please circle: 
 

7. Age group 8. Gender  
7-8 years 1 11-12 years 2 Male 1 Female 2 
 

9. Apple sample tasted: A 1 B 2 
 

10. Video used: 1.  2.  3.  4.  5. 
 

********************************************************************************************************* 
11. Taste rating: 
super 
good 1 

really 
good 2 

good 
3 

just a 
little 
good 

4 

maybe 
good 

or 
maybe 
bad 5 

just a 
little 
bad 6 

bad 7 really 
bad 8 

super 
bad 9 

NR, 
DK 
or 

Unsure 0

 

12. 13.  14.  Can you think of any words that describe how the apple tasted? 
(If they say 1 or 2 words, ask: ‘Can you think of any more words?’ Accept 3 words, but note down up to 5 words).  
  ..........................   ..........................   ...........................  
 

15. Would you like another piece of that apple right now? Y 1 N 2 Unsure 3 
 

16. Would you want Mum/Dad/Other to buy those apples for you if you saw them at the shop?  
 

definitely 
would 1 

probably 
would 2 

maybe/ 
maybe not 3 

probably 
would not 4 

definitely 
would not 5 

NR, DK or 
Unsure 0 

 

17. Would you use your own pocket money to buy those apples if you saw them at the shop? 
 

definitely 
would 1 

probably 
would 2 

maybe/ 
maybe not 3 

probably 
would not 4 

definitely 
would not 5 

NR, DK or 
Unsure 0 

 

18. What did you think of the apple ad?    (Video 2, 3, 4 & 5 only) 
 

love it 1 like it 2 neither like it 
or dislike it 3 

didn’t like it 4 hate it 5 NR, DK or 
Unsure 0 

 Height: __________  cm  Weight: ___________  kg 
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Appendix 13: Allocation of exposure condition to interviewer 

Table 15.1  Videos presented by each interviewer 

Interviewer Video shown Total 

1 2 3 4 5 

1 34 29 39 24 33 159 

2 42 25 26 43 16 152 

3 29 37 14 23 32 135 

4 17 19 28 24 11 99 

5 16 7 19 12 27 81 

6 8 11 14 7 18 58 

7 9 13 8 9 7 46 

8 3 7 7 5 12 34 

9 5 4 10 5 7 31 

10 4 9 0 11 2 26 

11 2 7 4 5 4 22 

Total 169 168 169 168 169 843 

 

Table 15.2  Apple type presented by each interviewer 

Interviewer Apple type Total 

Plain Salt & 
vinegar 

1 68 91 159 

2 78 74 152 

3 63 72 135 

4 43 56 99 

5 43 38 81 

6 33 25 58 

7 23 23 46 

8 19 15 34 

9 17 14 31 

10 15 11 26 

11 16 6 22 

Total 418 425 843 
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Appendix 14: Video 1 script - CONTROL GROUP 

Thanks for coming to our TV watching area. First of all, we need to be very quiet in here. We 
can’t let any of the other kids hear what we are doing, OK? As you heard me say to your 
Mum/Dad/Other, you are going to watch some TV, eat a bit of apple and later you will tell me 
how you think the apple tasted.  
 
OK, let’s start by watching some TV.  
You need to wear these headphones to hear the TV. 
● Place headphones on child. 
● Choose video number (see small sign on wall). 
● Pause video at black screen which says: ‘Taste apple’ 
● Place small plate with apple slice A or B (see small sign on wall) on the table in front of child. 
Now try this slice of apple. 
When child has finished the apple:  OK, let’s watch some more TV. 
● Restart video. Watch until end. 
 
Now, I want to know how the apple tasted to you. 
● Taste rating response sheet is placed in front of child. Tester points to each word or phrase as it is 
said. 
These are words that you can use to show me how you think the slice of apple tasted. You 
might point to: super good, really good, good, just a little good, maybe good or maybe bad, just 
a little bad, bad, really bad or super bad. 
Whatever you point to is OK. I haven’t tried these apples so I don’t know how they taste. 
After child has chosen: Thank you. Now I want you to think more about how the apple tasted.  
Can you think of any words that describe how it tasted?  
Child says 3 or more: Great, thanks.  Child says 1 or 2 words: Can you think of anymore words?  
Child can’t think of any: Never mind, that’s OK (smile). 
 
Q: Would you like another one of those slices of apple right now? 
                                           If the child responds ‘Yes’:  OK, you’ll get you another slice of apple in a minute. 
Now I have got a few quick questions to ask you. 
Q: Who does the food shopping at your house? (Use child’s response in next question) 
● Purchase intent response sheet is placed in front of child. 
These are words that you can use to show me your next answers. 
Q: Would you want Mum/Dad/Other (X) to buy those apples for you if you saw them at the shop?  
● Tester points to each phrase as it is said. 
You could point to: definitely would have X buy them, probably would have X buy them, 
maybe/maybe not have X buy them, probably would not have X buy them, or definitely would 
not have X buy them. 
Q: Would you use your own pocket money to buy those apples if you saw them at the shop? 
● Tester points to each phrase as it is said. 
You could point to: definitely would buy them, probably would buy them, maybe/maybe not buy 
them, probably would not buy them, or definitely would not buy them. 
 
Thanks for answering my questions. Now it is time for you to go over there (tester points to height/weight 
testing cubicle) and to have your height and weight measured.  Tester hands form and child over to person 
who is weighing and measuring…..and gets the child another bit of apple on their plate if they wanted one! 
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Appendix 15: Video 2 & 3 script - TASTE AFTER 

Thanks for coming to our TV watching area. First of all, we need to be very quiet in here. We 
can’t let any of the other kids hear what we are doing, OK? As you heard me say to your 
Mum/Dad/Other, you are going to watch some TV, eat a bit of apple and later you will tell me 
how you think the apple tasted.  
 
OK, let’s start by watching some TV.  
You need to wear these headphones to hear the TV. 
● Place headphones on child. 
● Choose video number (see small sign on wall). 
● Pause video at black screen which says: ‘Taste apple’ 
● Place small plate with apple slice A or B (see small sign on wall) on the table in front of child. 
Now try this slice of apple. 
When child has finished the apple:  
OK, let’s watch some more TV. You will see an advertisement for the apple that you just ate. 
● Restart video. Watch until told to ‘pause to ask questions'. 
 
Now, I want to know how the apple tasted to you. 
● Taste rating response sheet is placed in front of child. Tester points to each word or phrase as it is 
said. 
These are words that you can use to show me how you think the slice of apple tasted. You 
might point to: super good, really good, good, just a little good, maybe good or maybe bad, just 
a little bad, bad, really bad or super bad. 
Whatever you point to is OK. I haven’t tried these apples so I don’t know how they taste. 
After child has chosen: Thank you. Now I want you to think more about how the apple tasted.  
Can you think of any words that describe how it tasted?  
Child says 3 or more: Great, thanks.  Child says 1 or 2 words: Can you think of anymore words?  
Child can’t think of any: Never mind, that’s OK (smile). 
 
Q: Would you like another one of those slices of apple right now? 
                                            If the child responds ‘Yes’:  OK, you’ll get you another slice of apple in a minute. 
Now I have got a few quick questions to ask you. 
Q: Who does the food shopping at your house? (Use child’s response in next question) 
● Purchase intent response sheet is placed in front of child. 
These are words that you can use to show me your next answers. 
Q: Would you want Mum/Dad/Other (X) to buy those apples for you if you saw them at the shop?  
● Tester points to each phrase as it is said. 
You could point to: definitely would have X buy them, probably would have X buy them, 
maybe/maybe not have X buy them, probably would not have X buy them, or definitely would 
not have X buy them. 
Q: Would you use your own pocket money to buy those apples if you saw them at the shop? 
● Tester points to each phrase as it is said. 
You could point to: definitely would buy them, probably would buy them, maybe/maybe not buy 
them, probably would not buy them, or definitely would not buy them. 
 
Now let’s have a look at the apple ad again. Un-pause video to show apple ad repeated at the end. 
  
What do you think of this apple ad?   
● Ad liking response sheet is placed in front of child. Tester points to each phrase as it is said. 
You could point to: love it, like it, neither like it or dislike it, don’t like it, or hate it. 
 
Thanks for answering my questions. Now it is time for you to go over there (tester points to height/weight 
testing cubicle) and to have your height and weight measured.  Tester hands form and child over to person 
who is weighing and measuring…..and gets the child another bit of apple on their plate if they wanted one! 
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Appendix 16: Video 4 & 5 script - TASTE BEFORE 

Thanks for coming to our TV watching area. First of all, we need to be very quiet in here. We 
can’t let any of the other kids hear what we are doing, OK? As you heard me say to your 
Mum/Dad/Other, you are going to watch some TV, eat a bit of apple and later you will tell me 
how you think the apple tasted.  
 
OK, let’s start by watching some TV.  
You will see an advertisement for the apple that I’ll give you. 
You need to wear these headphones to hear the TV. 
● Place headphones on child. 
● Choose video number (see small sign on wall). 
● Pause video at black screen which says: ‘Taste apple’ 
● Place small plate with apple slice A or B (see small sign on wall) on the table in front of child. 
Now try this slice of apple. 
When child has finished the apple: OK, let’s watch some more TV 
● Restart video. Watch until told to ‘pause to ask questions'. 
 
Now, I want to know how the apple tasted to you. 
● Taste rating response sheet is placed in front of child. Tester points to each word or phrase as it is 
said. 
These are words that you can use to show me how you think the slice of apple tasted. You 
might point to: super good, really good, good, just a little good, maybe good or maybe bad, just 
a little bad, bad, really bad or super bad. 
Whatever you point to is OK. I haven’t tried these apples so I don’t know how they taste. 
After child has chosen: Thank you. Now I want you to think more about how the apple tasted.  
Can you think of any words that describe how it tasted?  
Child says 3 or more: Great, thanks.  Child says 1 or 2 words: Can you think of anymore words?  
Child can’t think of any: Never mind, that’s OK (smile). 
 
Q: Would you like another one of those slices of apple right now? 
                                            If the child responds ‘Yes’:  OK, you’ll get you another slice of apple in a minute. 
Now I have got a few quick questions to ask you. 
Q: Who does the food shopping at your house? (Use child’s response in next question) 
● Purchase intent response sheet is placed in front of child. 
These are words that you can use to show me your next answers. 
Q: Would you want Mum/Dad/Other (X) to buy those apples for you if you saw them at the shop?  
● Tester points to each phrase as it is said. 
You could point to: definitely would have X buy them, probably would have X buy them, 
maybe/maybe not have X buy them, probably would not have X buy them, or definitely would 
not have X buy them. 
Q: Would you use your own pocket money to buy those apples if you saw them at the shop? 
● Tester points to each phrase as it is said. 
You could point to: definitely would buy them, probably would buy them, maybe/maybe not buy 
them, probably would not buy them, or definitely would not buy them. 
 
Now let’s have a look at the apple ad again. Un-pause video to show apple ad repeated at the end. 
  
What do you think of this apple ad?   
● Ad liking response sheet is placed in front of child. Tester points to each phrase as it is said. 
You could point to: love it, like it, neither like it or dislike it, don’t like it, or hate it. 
 
Thanks for answering my questions. Now it is time for you to go over there (tester points to height/weight 
testing cubicle) and to have your height and weight measured.  Tester hands form and child over to person 
who is weighing and measuring…..and gets the child another bit of apple on their plate if they wanted one! 
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Appendix 17: The Peryam and Kroll Simplified Word Scale 

 

 
 

Super 

Good 

Really 

Good 

Good Just 

a 

little 

Good

 

Maybe 

Good 
or 

maybe 

Bad 

 

Just 

a 

little 

Bad 

Bad Really

Bad 

 

Super 

Bad 
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Appendix 18: Purchase request intent scale 
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Appendix 19: Advertisement liking scale 

 

 

 
love it 

 

 
like it 

 
neither 
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it 
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Appendix 20. International BMI cut off points for overweight and obesity 

Table 22.1  International cut off points for body mass index for overweight and obesity by sex 
between 2 and 18 years (Cole et al., 2000, p. 4). 

 
 

Age (years) Body mass index 25 kg/m2 Body mass index 30 kg/m2 

Males Females Males Females 

2 18.41 18.02 20.09 19.81 

2.5 18.13 17.76 19.80 19.55 

3 17.89 17.56 19.57 19.36 

3.5 17.69 17.40 19.39 19.23 

4 17.55 17.28 19.29 19.15 

4.5 17.47 17.19 19.26 19.12 

5 17.42 17.15 19.30 19.17 

5.5 17.45 17.20 19.47 19.34 

6 17.55 17.34 19.78 19.65 

6.5 17.71 17.53 20.23 20.08 

7 17.92 17.75 20.63 20.51 

7.5 18.16 18.03 21.09 21.01 

8 18.44 18.35 21.60 21.57 

8.5 18.76 18.69 22.17 22.18 

9 19.10 19.07 22.77 22.81 

9.5 19.46 19.45 23.39 23.46 

10 19.84 19.86 24.00 24.11 

10.5 20.20 20.29 24.57 24.77 

11 20.55 20.74 25.10 25.42 

11.5 20.89 21.20 25.58 26.05 

12 21.22 21.68 26.02 26.67 

12.5 21.56 22.14 26.43 27.24 

13 21.91 22.58 26.84 27.76 

13.5 22.27 22.98 27.25 28.20 

14 22.62 23.34 27.63 28.57 

14.5 22.96 23.66 27.98 28.87 

15 23.29 23.94 28.30 29.11 

15.5 23.60 24.17 28.60 29.29 

16 23.90 24.37 28.88 29.43 

16.5 24.19 24.54 29.14 29.56 

17 24.46 24.70 29.41 29.69 

17.5 24.73 24.85 29.70 29.84 

18 25 25 30 30 
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Appendix 21.  Words used by children to describe taste experience 

The children, after they had rated the taste of the apples, were asked: “Can you think of any words 
that describe how the apple tasted?” The children were encouraged to say more words if only one or 
two were spoken. 601 of the 843 children who gave a taste rating responded to this question with: 
one word/phrase only (n = 111); two word/phrases (n = 214); or three words/phrases (n = 276). In 
total, 1 367 words or phrases were used by the 601 children to describe apple taste. 

235 original words/phrases were used to describe the apple sample eaten. The most common words 
used (alone or within a phrase) were: juicy (n = 242), sweet (n = 174), crunchy (n = 113), yum/yummy 
(n = 95), sour (n = 87), delicious (n = 59), tasty (n = 57) and nice (n = 56). The words/phrases were 
then divided into three categories and assigned to each of the 601 children.  

Children who made all positive comments were assigned to the positive comment category, children 
who made all neutral comments were assigned to the neutral comments category while those who 
made all negative comments were assigned to the negative comment category.  Children who made 
comments from different categories were assigned to more than one category, thus the numbers of 
comment types totals 834 - more than the 601 expected if each child had made only one comment 
from one category.  

The 834 comments were assigned as follows: 

 522 positive comments (86.9%), for example, “yummy”, “delicious”, “nice”;  
 108 neutral comments (18.0%), for example, “appleish”, “normal”, “ordinary”, “red”; and 
 204 negative comments (33.9%), for example, “bad”, “sour”, “bitter”, “weird”, “yuck”. 

Negative comments were deemed to also include all words/phrases that identified the apple taste as 
“salt” and/or “vinegar”. The descriptors “crunchy” and “juicy” were categorised as positive comments 
as they described positive characteristics of apples even though they did not describe the apple’s 
taste. See Appendix 22 for the full list of the comments assigned to each category. 
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Appendix 22. Categorisation of words used to describe apple taste 

Positive Neutral Negative 
1  a bit good 5  a bit plain 2  a bit hard 
4  a bit of crunch 19  and a little bit something else 3  a bit more sour than most 

apples 
9  a bit sweet 20  apple 6  a bit soft and bad 
11  a little bit sweet 21  apple + vinegar 7  a bit sour 
14  a real apple 22  apple juice 8  a bit sour where the peel was
18  alright 23  apple taste 10  a little bit sour 
28  at first it was kind of 
sour, then normal then nice 

24  appleish 12  a little lemony aftertaste 

29  awesome 25  apples 13  a little sour 
31  beautiful 26  appley 15  a teeny bit bitter 
32  best ever 27  appley taste 16  acidic 
33  better than normal 40  bland 17  acidy 
43  brilliant 42  bright red 30  bad 
45  but nice 44  brown 34  bicarby 
49  cleansing 46  chewy 35  bit salty 
51  could have been sweet 
and juicy 

47  chewy skin 36  bit sour 

53  creamy 48  cinnamon 37  bitter 
54  crisp 50  cold 38  bittery 
55  crispy 52  covered in something then 

started to taste like a normal apple 
39  blaah 

56  crunch 61  didn't taste like anything I knew 41  boring 
57  crunchier 62  different 63  disgusting 
58  crunchy 66  efficient 64  dry 
59  delicious 73  fizzy 65  dry skin taste 
60  delightful 83  had a different flavour 77  funny 
67  excellent 84  half sweet, half salty 82  gross 
68  extraordinary 85  hard 103  kind of sour 
69  fabulous 86  hard and soft 104  lemon 
70  fantastic 87  hardish 105  lemony 
71  filling 89  honeyish 111  like oil 
72  firm 90  icypole 113  like vinegar 
74  fresh 95  it's round 114  little salty 
75  fresh piece of apple 99  just like a normal apple 115  little sour 
76  fruity 100  just like a normal piece of fruit 119  maybe lemon 
78  good 102  just taste normal 131  not as juicy as normal 
79  good quality 106  like a normal apple 132  not crunchy 
80  good texture 107  like apple 133  not fresh 
81  great 108  like apple juice 134  not like normally eat 
88  healthy 109  like it had sauce on it 135  not much 
91  interesting 110  like nashi pear 136  not much good 
92  irresistible 112  like peach 137  not so sweet 
93  it tasted good 128  normal 142  odd 
94  it was yum 129  normal apple 143  oily 
96  juice 130  normal apple juice as well 145  on the skin a little sour 
97  juicier 146  orangey 148  outside is hard to chew 
98  juicy 147  ordinary 149  outside sour 
101  just right 159  red 151  plastic 
116  little sweet 168  savoury on outside 155  really gross 
117  lots of flavour 170  simple 163  rotten 
118  magnificent 171  smooth 164  salt 
120  moist 172  soft 165  salt & vinegar 
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121  more juicy 180  spicy 166  salty 
122  mouth watering 181  sticky 174  sour 
123  natural 185  strong 175  sour (a tiny bit) 
124  nice 193  surprising, not what you would 

expect 
176  sour than normal 

125  nice at end 197  taste slowly comes 177  sourish 
126  nice texture 200  tasted just like an apple 178  soury 
127  nice to eat 201  tasted like a lot of apple 183  strange 
138  not soury 202  tastes like apple from the tree 184  strange tasting 
139  not too crunchy 205  The TV made the apple taste 

different because of the apple ad 
198  tasted a little like vinegar 
at the beginning 

140  not too sour 206  unimaginable 216  vinegar 
141  not too sweet 207  unusual 217  vinegar coated 
144  OK 208  usual apple 218  vinegar dressing 
150  perfect 230  yogurt mixed with apple 219  vinegarish 
152  pretty good  220  vinegary 
153  quite yummy  221  water 
154  really good  222  waterish 
156  really nice  223  watery 
157  really really good  224  weird 
158  really yummy  225  weird tang 
160  refreshing  226  weird taste 
161  remarkable  227  wet 
162  ripe  228  wetish 
167  satisfying  231  yuck 
169  scrumptious  232  yucky 
173  sort of nice  233  yik 
179  special   
182  still yummy   
186  succulent   
187  sugar burst   
188  sugary   
189  super   
190  super good   
191  superdooper   
192  super good   
194  sweet   
195  sweetness   
196  tangy   
199  tasted good   
203  tasty   
204  tender   
209  very delicious   
210  very good   
211  very nice   
212  very sweet   
213  very tasty   
214  very yum   
215  very yummy   
229  wonderful   
234  yum   
235  yummy   
 



195 

 

References 

 

Adachi-Mejia, A. M., Sutherland, L. A., Longacre, M. R., Beach, M. L., Titus-Ernstoff, L., 
Gibson, J. J., & Dalton, M. A. (2011). Adolescent weight status and receptivity to food 
TV advertisements. Journal of Nutrition Education and Behavior, 43(6), 441-448.  
http://dx.doi.org/:10.1016/j.jneb.2010.08.002 

Adams, J., Tyrrell, R., Adamson, A. J., & White, M. (2012). Effect of restrictions on television 
food advertising to children on exposure to advertisements for less healthy foods: a 
repeat cross-sectional study. The Lancet, 380(Supplement 3), S7.  
http://dx.doi.org/:10.1016/S0140-6736(13)60363-3 

Adams, J., Tyrrell, R., & White, M. (2011). Do television food advertisements portray 
advertised foods in a ‘healthy’ food context? British Journal of Nutrition, 105(06), 810-
815.  http://dx.doi.org/:doi:10.1017/S0007114510004435 

Adibi, A., Kelishadi, R., Beihaghi, A., Salehi, H., & Talaei, M. (2009). Sonographic fatty liver 
in overweight and obese children, a cross sectional study in Isfahan. Polish Journal of 
Endocrinology, 60(1), 14-19.  

Allison, R. I., & Uhl, K. P. (1964). Influence of beer brand identification on taste perception. 
Journal of Marketing Research, 1(3), 36-39.  

Ambler, T., & Burne, T. (1999). The impact of affect on memory of advertising. Journal of 
Advertising Research, 39(2), 25-34.  

Andersen, L. B., Sardinha, L. B., Froberg, K., Riddoch, C. J., Page, A. S., & Anderssen, S. A. 
(2008). Fitness, fatness and clustering of cardiovascular risk factors in children from 
Denmark, Estonia and Portugal: The European Youth Heart Study. International 
Journal of Pediatric Obesity, 3(Suppl. 1), 58-66.  
http://dx.doi.org/:10.1080/17477160801896366 

Andersen, R. E., Crespo, C. J., Bartlett, S. J., Cheskin, L. J., & Pratt, M. (1998). Relationship 
of physical activity and televison watching with body weight and level of fatness 
among children: results from the Third National Health and Nutrition Examination 
Survey. Journal of the American Medical Association, 279(12), 938-942.  

Anderson, S. E., Cohen, P., Naumova, E. N., & Must, A. (2006). ASsociation of depression 
and anxiety disorders with weight change in a prospective community-based study of 
children followed up into adulthood. Archives of Pediatrics & Adolescent Medicine, 
160(3), 285-291.  http://dx.doi.org/:10.1001/archpedi.160.3.285 

Andreyeva, T., Kelly, I. R., & Harris, J. L. (2011). Exposure to food advertising on television: 
Associations with children's fast food and soft drink consumption and obesity. 
Economics & Human Biology, 9(3), 221-233.  
http://dx.doi.org/:10.1016/j.ehb.2011.02.004 

Andronikidis, A. I., & Lambrianidou, M. (2010). Children's understanding of television 
advertising: A grounded theory approach. Psychology & Marketing, 27(4), 299-322.  
http://dx.doi.org/:10.1002/mar.20333 

Anschutz, D. J., Engels, R. C., & Van Strien, T. (2009). Side effects of television food 
commercials on concurrent nonadvertised sweet snack food intakes in young 



196 

 

children. American Journal of Clinical Nutrition, 89(5), 1328-1333.  
http://dx.doi.org/:10.3945/ajcn.2008.27075 

Aranceta, J., Perez-Rodrigo, C., Ribas, L., & Serra-Majem, L. (2003). Sociodemographic and 
lifestyle determinants of food patterns in Spanish children and adolescents: the enKid 
study. European Journal of Clinical Nutrition, 57(Suppl 1), S40-S44.  
http://dx.doi.org/:10.1038/sj.ejcn.1601813 

Arnas, Y. A. (2006). The effects of television food advertisement on children's food 
purchasing requests. Pediatrics International, 48(2), 138-145.  
http://dx.doi.org/:10.1111/j.1442-200X.2006.02180.x 

Arredondo, E., Castaneda, D., Elder, J. P., Slymen, D., & Dozier, D. (2009). Brand name 
logo recognition of fast food and healthy food among children. Journal of Community 
Health, 34(1), 73-78.  http://dx.doi.org/:10.1007/s10900-008-9119-3 

Atherson, M. J., & Metcalf, J. (2005). Television watching and risk of obesity in American 
adolescents. American Journal of Health Education, 36(1), 2-7.  

Atkin, C. K. (1978). Observation of parent-child interaction in supermarket decision-making. 
Journal of Marketing, 42(4), 41-45.  

Australian Bureau of Statistics. (2004). 4901.0 - Children's participation in cultural and leisure 
activities, Australia, April 2003. Canberra, ACT:  Retrieved from 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/allprimarymainfeatures/AA107BCEA1F
E7182CA2572440077FA61?opendocument 

Australian Bureau of Statistics. (2008a). 2039.0 - Information Paper: An Introduction to 
Socio-Economic Indexes for Areas (SEIFA), 2006.  Retrieved from 
http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/2039.0Main%20Features62
006?opendocument&tabname=Summary&prodno=2039.0&issue=2006&num=&view 

Australian Bureau of Statistics. (2008b). Post Area (POA) Index of Relative Socio-economic 
Advantage and Disadvantage, 2006  Retrieved from 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/2033.0.55.0012006?Open
Document.  Retrieved 28 August 2013 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/2033.0.55.0012006?Open
Document 

Australian Bureau of Statistics. (2012). 4901.0 - Children's participation in cultural and leisure 
activities, Australia, April 2012. Canberra:  Retrieved from 
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4901.0 

Australian Bureau of Statistics. (2013). 4364.0.55.003 - Australian Health Survey: Updated 
Results, 2011-2012. Canberra, ACT:  Retrieved from 
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/C549D4433F6B74D7CA257B8200
179569?opendocument 

Australian Institute of Health and Welfare. (2012). A picture of Australia’s children 2012. Cat. 
no. PHE 167. Canberra, ACT:  Retrieved from 
http://www.aihw.gov.au/WorkArea/DownloadAsset.aspx?id=10737423340 

Australian Institute of Health and Welfare. (2014). Children's headline indicators  Retrieved 
from http://www.aihw.gov.au/chi/. from Australian Institute of Health and Welfare 
http://www.aihw.gov.au/chi/ 



197 

 

Bakalash, T., & Riemer, H. (2013). Exploring ad-elicited emotional arousal and memory for 
the ad using fMRI. Journal of Advertising, 42(4), 275-291.  
http://dx.doi.org/:10.1080/00913367.2013.768065 

Baker, J. L., Olsen, L. W., & Sorensen, T. (2007). Childhood body-mass index and the risk of 
coronary heart disease in adulthood. . The New England Journal of Medicine, 
357(23), 2329-2337.  

Baranowski, T., Domel, S., Gould, R., Baranowski, J., Leonard, S., Treiber, F., & Mullis, R. 
(1993). Increasing fruit and vegetable consumption among 4th and 5th grade 
students: results from focus groups using reciprocal determinism. Journal of Nutrition 
Education, 25(3), 114-120.  http://dx.doi.org/:10.1016/S0022-3182(12)80567-X 

Barr-Anderson, D. J., Larson, N. I., Nelson, M. C., Neumark-Sztainer, D., & Story, M. (2009). 
Does television viewing predict dietary intake five years later in high school students 
and young adults? International Journal of Behavioral Nutrition and Physical Activity, 
6(7), 8 pages.  http://dx.doi.org/:10.1186/1479-5868-6-7 

Batada, A., Seitz, M. D., Wootan, M. G., & Story, M. (2008). Nine out of 10 food 
advertisements shown during Saturday morning children's television programming 
are for foods high in fat, sodium, or added sugars, or low in nutrients. Journal of the 
American Dietetic Association, 108(4), 673-678.  
http://dx.doi.org/:10.1016/j.jada.2008.01.015 

Batada, A., & Wootan, M. G. (2007). Nickelodeon markets nutrition-poor foods to children. 
American Journal of Preventive Medicine, 33(1), 48-50.  
http://dx.doi.org/:10.1016/j.amepre.2007.02.035 

Baxter, S. D., & Thompson, W. O. (2002). Fourth-grade children's consumption of fruit and 
vegetable items available as part of school lunches is closely related to preferences. 
Journal of Nutrition Education and Behavior, 34(3), 166-171.  

Baxter, S. D., Thompson, W. O., & Davis, H. C. (2000). Fourth-grade children's observed 
consumption of, and preferences for, school lunch foods. Nutrition Research, 20(3), 
439-443.  

Bell, A. C., Kremer, P. J., Magarey, A. M., & Swinburn, B. A. (2005). Contribution of 'noncore' 
foods and beverages to the energy intake and weight status of Australian children. 
European Journal of Clinical Nutrition, 59(5), 639-645.  
http://dx.doi.org/:10.1038/sj.ejcn.1602091 

Bell, L. M., Byrne, S., Thompson, A., Ratnam, N., Blair, E., Bulsara, M., . . . Davis, E. A. 
(2007). Increasing body mass index z-score is continuously associated with 
complications of overweight in children, even in the healthy weight range. The Journal 
of Clinical Endocrinology & Metabolism, 92(2), 517-522.  
http://dx.doi.org/:doi:10.1210/jc.2006-1714 

Bell, L. M., Curran, J. A., Byrne, S., Roby, H., Suriano, K., Jones, T. W., & Davis, E. A. 
(2011). High incidence of obesity co-morbidities in young children: A cross-sectional 
study. Journal of Paediatrics and Child Health, 47(12), 911-917.  
http://dx.doi.org/:10.1111/j.1440-1754.2011.02102.x 

Bell, R. A., Cassady, D., Culp, J., & Alcalay, R. (2009). Frequency and types of foods 
advertised on Saturday morning and weekday afternoon English- and Spanish-
language American television programs. Journal of Nutrition Education and Behavior, 
41(6), 406-413.  http://dx.doi.org/:10.1016/j.jneb.2008.05.008 



198 

 

Benton, D. (2004). Role of parents in the determination of the food preferences of children 
and the development of obesity. International Journal of Obesity, 28(7), 858-869.  
http://dx.doi.org/:10.1038/sj.ijo.0802532 

Bere, E., & Klepp, K. (2005). Changes in accessibility and preferences predict children's 
future fruit and vegetable intake. International Journal of Behavioral Nutrition and 
Physical Activity, 2(15), 8 pages.  http://dx.doi.org/:10.1186/1479-5868-2-15 

Berkey, C. S., Rockett, H. R. H., Gillman, M. W., & Colditz, G. (2003). One-year changes in 
activity and in inactivity among 10 to 15 year olds boys and girls: relationship to 
change in body mass index. Pediatrics, 111(4), 836-843.  

Bernhardt, A. M., Wilking, C., Adachi-Mejia1, A. M., Bergamini, E., Marijnissen, J., & Sargent, 
J. D. (2013). How television fast food marketing aimed at children compares with 
adult advertisements. Plos ONE, 8(8), e72479. 72476 pages.  
http://dx.doi.org/:10.1371/journal.pone.0072479 

Bezbaruah, N., & Brunt, A. (2012). The influence of cartoon character advertising on fruit and 
vegetable preferences of 9- to 11-year-old children. Journal of Nutrition Education 
and Behavior, 44(5), 438-441.  http://dx.doi.org/:10.1016/j.jneb.2011.03.139 

Bijmolt, T. H. A., Claassen, W., & Brus, B. (1998). Children's understanding of TV 
advertising: effects of age, gender, and parental influence. Journal of Consumer 
Policy, 21(2), 171-194.  

Birch, L. L. (1999). Development of food preferences. Annual Review of Nutrition, 19, 41-62.  

Biro, F. M., & Wien, M. (2010). Childhood obesity and adult morbidities. The American 
Journal of Clinical Nutrition, 91(5), 1499S-1505S.  
http://dx.doi.org/:10.3945/ajcn.2010.28701B 

Bjornelv, S., Nordahl, H. M., & Holmen, T. L. (2011). Psychological factors and weight 
problems in adolescents. The role of eating problems, emotional problems, and 
personality traits: the Young-HUNT study. Social Psychiatry and Psychiatric 
Epidemiology, 46(5), 353-362.  http://dx.doi.org/:http://dx.doi.org/10.1007/s00127-
010-0197-z 

Blanchette, L., & Brug, J. (2005). Determinants of fruit and vegetable consumption among 6-
12-year-old children and effective interventions to increase consumption. Journal of 
Human Nutrition and Dietetics, 18, pp. 431-443.  

Boone, J. E., Gordon-Larsen, P., Adair, L. S., & Popkin, B. M. (2007). Screen time and 
physical activity during adolescence: longitudinal effects on obesity in young 
adulthood. International Journal of Behavioral Nutrition and Physical Activity, 4(26), 
10 pages.  http://dx.doi.org/:10.1186/1479-5868-4-26 

Booth, M. L., Chey, T., Wake, M., Norton, K., Hesketh, K., Dollman, J., & Robertson, I. 
(2003). Change in the prevalence of overweight and obesity among young 
Australians, 1969-1997. American Journal of Clinical Nutrition, 77, 29-36.  

Booth, M. L., Macaskill, P., Lazarus, R., & Baur, L. A. (1999). Sociodemographic distribution 
of measures of body fatness among children and adolescents in New South Wales, 
Australia. International Journal of Obesity, 23, 456-462.  



199 

 

Booth, M. L., Wake, M., Armstrong, T., Chey, T., Hesketh, K. D., & Mathur, S. (2001). The 
epidemiology of overweight and obesity among Australian children and adolescents, 
1995-97. Australian and New Zealand Journal of Public Health, 25(2), 162-169.  

Borzekowski, D. L. G., & Robinson, T. N. (2001). The 30 second effect: an experiment 
revealing the impact of television commercials on food preferences of preschoolers. 
Journal of the American Dietetic Association, 101(1), 42-46.  

Boush, D. M., Friestad, M., & Rose, G. M. (1994). Adolescent skepticism toward TV 
advertising and knowledge of advertiser tactics. Journal of Consumer Research, 
21(1), 165-175.  

Boyland, E. J., Harrold, J. A., Dovey, T. M., Allison, M., Dobson, S., Jacobs, M.-C., & Halford, 
J. C. G. (2013). Food choice and overconsumption: effect of a premium sports 
celebrity endorser. The Journal of Pediatrics, 163(2), 339-343.  
http://dx.doi.org/:10.1016/j.jpeds.2013.01.059 

Boyland, E. J., Harrold, J. A., Kirkham, T. C., Corker, C., Cuddy, J., Evans, D., . . . Halford, J. 
C. G. (2011). Food commercials increase preference for energy-dense foods, 
particularly in children who watch more television. Pediatrics, 128(1), e93-e100.  
http://dx.doi.org/:10.1542/peds.2010-1859 

Boyland, E. J., Harrold, J. A., Kirkham, T. C., & Halford, J. C. G. (2011). The extent of food 
advertising to children on UK television in 2008. International Journal of Pediatric 
Obesity, 6(5-6), 455-461.  http://dx.doi.org/:10.3109/17477166.2011.608801 

Boyland, E. J., Harrold, J. A., Kirkham, T. C., & Halford, J. C. G. (2012). Persuasive 
techniques used in television advertisements to market foods to UK children. 
Appetite, 58, 658–664.  http://dx.doi.org/:10.1016/j.appet.2011.11.017 

Boynton-Jarrett, R., Thomas, T. N., Peterson, K. E., Wiecha, J., Sobol, A. M., & Gortmaker, 
S. L. (2003). Impact of television viewing patterns on fruit and vegetable consumption 
among adolescents. Pediatrics, 112(6), 1321-1326.  

Braddon, F. E., Rodgers, B., Wadsworth, M. E., & Davies, J. M. (1986). Onset of obesity in a 
36 year birth cohort study. British Medical Journal, 293(6542), 299-303.  

Bradfield, J. P., Taal, H. R., Timpson, N. J., Scherag, A., Lecoeur, C., Warrington, N. M., . . . 
Grant, S. F. A. (2012). A genome-wide association meta-analysis identifies new 
childhood obesity loci. Nature Genetics, 44(5), 526-531.  
http://dx.doi.org/:10.1038/ng.2247 

Brainerd, C. J., & Reyna, V. F. (2005). The science of false memory. New York: Oxford 
University Press. 

Braun-LaTour, K., & LaTour, M. (2005). Transforming consumer experience: when timing 
matters. Journal of Advertising, 34(3), 19-30.  

Braun-LaTour, K. A., & LaTour, M. S. (2004). Assessing the long-term impact of a consistent 
advertising campaign on consumer memory. Journal of Advertising, 33(2), 49-61.  

Braun-LaTour, K. A., LaTour, M. S., & Zinkhan, G. M. (2007). Using childhood memories to 
gain insight into brand meaning. Journal of Marketing, 71(2), 45-60.  

Braun-LaTour, K. A., & Zaltman, G. (2006). Memory change: an intimate measure of 
persuasion. Journal of Advertising Research, 46(1), 57.  
http://dx.doi.org/:10.2501/s0021849906060077 



200 

 

Braun, K. A. (1999). Postexperience advertising effects on consumer memory. Journal of 
Consumer Research, 25(4), 319-334.  

Brody, G. H., Stoneman, Z., Lane, T. S., & Sanders, A. K. (1981). Television food 
commercials aimed at children, family grocery shopping, and mother-child 
interactions. Family Relations, 30(3), 435-439.  http://dx.doi.org/:10.2307/584039 

Brown, S. P., Homer, P. M., & Inman, J. (1998). A meta-analysis of relationships between ad-
evoked feelings and advertising responses. Journal of Marketing Research, 35(1), 
114-126.  

Bruce, A. S., Bruce, J. M., Black, W. R., Lepping, R. J., Henry, J. M., Cherry, J. B. C., . . . 
Savage, C. R. (2014). Branding and a child’s brain: an fMRI study of neural 
responses to logos. Social Cognitive and Affective Neuroscience, 9(1), 118-122.  
http://dx.doi.org/:10.1093/scan/nss109 

Bruce, A. S., Holsen, L. M., Chambers, R. J., Martin, L. E., Brooks, W. M., Zarcone, J. R., . . . 
Savage, C. R. (2010). Obese children show hyperactivation to food pictures in brain 
networks linked to motivation, reward and cognitive control. International Journal of 
Obesity, 34(10), 1494-1500.  http://dx.doi.org/:10.1038/ijo.2010.84 

Bruce, A. S., Lepping, R. J., Bruce, J. M., Cherry, J. B. C., Martin, L. E., Davis, A. M., . . . 
Savage, C. R. (2013). Brain responses to food logos in obese and healthy weight 
children. The Journal of Pediatrics, 162(4), 759-764.  
http://dx.doi.org/:10.1016/j.jpeds.2012.10.003 

Brucks, M., Armstrong, G. M., & Goldberg, M. E. (1988). Children's use of cognitive defenses 
against television advertising: a cognitive response approach. Journal of Consumer 
Research, 14(4), 471-482.  

Brug, J., Tak, N. I., te Velde, S. J., Bere, E., & de Bourdeaudhuij, I. (2008). Taste 
preferences, liking and other factors related to fruit and vegetable intakes among 
schoolchildren: results from observational studies. The British Journal of Nutrition, 
99(S1), S7-S14.  http://dx.doi.org/:10.1017/S0007114508892458 

Buijzen, M. (2007). Reducing children's susceptibility to commercials: mechanisms of factual 
and evaluative advertising interventions. Media Psychology, 9(2), 411-430.  
http://dx.doi.org/:10.1080/15213260701291361 

Buijzen, M., Schuurman, J., & Bomhof, E. (2008). Associations between children’s television 
advertising exposure and their food consumption patterns: A household diary–survey 
study. Appetite, 50(2-3), 231-239.  http://dx.doi.org/:0.1016/j.appet.2007.07.006 

Buijzen, M., & Valkenburg, P. M. (2003). The unintended effects of television advertising: a 
parent-child survey. Communication Research, 30(5), 483-503.  
http://dx.doi.org/:10.1177/0093650203256361 

Buijzen, M., & Valkenburg, P. M. (2005). Parental mediation of undesired advertising effects. 
Journal of Broadcasting & Electronic Media, 49(2), 153-165.  
http://dx.doi.org/:10.1207/s15506878jobem4902_1 

Burke, V., Beilin, L. J., Durkin, K., Stritzke, W. G. K., Houghton, S., & Cameron, C. A. (2006). 
Television, computer use, physical activity, diet and fatness in Australian adolescents. 
International Journal of Pediatric Obesity, 1(4), 248-255.  
http://dx.doi.org/:10.1080/17477160600984975 



201 

 

Butter, E. J., Popovich, P. M., Stackhouse, R. H., & Garner, R. K. (1981). Discrimination of 
television programs and commercials by preschool children. Journal of Advertising 
Research, 21(2), 53-56.  

Byrd-Bredbenner, C., & Grasso, D. (2000). What is television trying to make children 
swallow?: content analysis of the nutrition information in prime-time advertisements. 
Journal of Nutrition Education, 32(4), 187-195.  http://dx.doi.org/:10.1016/s0022-
3182(00)70556-5 

Cairns, G., Angus, K., & Hastings, G. (2009). The extent, nature and effects of food 
promotion to children: A review of the evidence to December 2008. Geneva, 
Switzerland:  Retrieved from 
http://www.who.int/dietphysicalactivity/Evidence_Update_2009.pdf 

Cameron, A. J., van Stralen, M. M., Brug, J., Salmon, J., Bere, E., ChinApaw, M. J. M., . . . 
Velde, S. J. (2013). Television in the bedroom and increased body weight: potential 
explanations for their relationship among European schoolchildren. Pediatric Obesity, 
8(2), 130-141.  http://dx.doi.org/:10.1111/j.2047-6310.2012.00094.x 

Campbell, K. J., Crawford, D. A., & Hesketh, K. D. (2007). Australian parents' views on their 
5-6-year-old children's food choices. Health Promotion International, 22(1), 11-18.  
http://dx.doi.org/:10.1093/heapro/dal035 

Carins, J. E., & Rundle-Thiele, S. R. (2014). Eating for the better: a social marketing review 
(2000–2012). Public Health Nutrition, 17(7), 1628 - 1639.  
http://dx.doi.org/:10.1017/S1368980013001365 

Carpenter, R. P., Lyon, D. H., & Hasdell, T. (2000). Guidelines for sensory analysis in food 
product development and quality control (2nd ed.). Gaithersburg, Maryland: Aspen 
Publishers. 

Carson, V., & Janssen, I. (2012). The mediating effects of dietary habits on the relationship 
between television viewing and body mass index among youth. Pediatric Obesity, 
7(5), 391-398.  http://dx.doi.org/:10.1111/j.2047-6310.2012.00049.x 

Carter, O. (2005). Changes in obesity, sedentary behaviours and Perth children's television 
viewing from 1960 to 2003. Australian and New Zealand Journal of Public Health, 
29(2), 187-188.  

Carter, O. B. J., Patterson, L. J., Donovan, R. J., Ewing, M. T., & Roberts, C. M. (2011). 
Children’s understanding of the selling versus persuasive intent of junk food 
advertising: Implications for regulation. Social Science & Medicine, 72(6), 962-968.  
http://dx.doi.org/:10.1016/j.socscimed.2011.01.018 

Cashel, K. M. (2000). What are Australian children eating and how does this compare with 
public health guidelines? Medical Journal of Australia, 173(3 Suppl.), S4-S5.  

Castonguay, J., Kunkel, D., Wright, P., & Duff, C. (2013). Healthy characters? An 
investigation of marketing practices in children's food advertising. Journal of Nutrition 
Education and Behavior, 45(6), 571-577.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jneb.2013.03.007 

Chamberlain, L. J., Wang, Y., & Robinson, T. N. (2006). Does children’s screen time predict 
requests for advertised products? Archives of Pediatric and Adolescent Medicine, 
160(4), 363-368.  http://dx.doi.org/:10.1001/archpedi.160.4.363 



202 

 

Chang, C. (2004). The interplay of product class knowledge and trial experience in attitude 
formation. Journal of Advertising, 33(1), 83-92.  

Chapman, K., Kelly, B., King, L., & Flood, V. (2007). Fat chance for Mr Vegie TV ads. 
Australian and New Zealand Journal of Public Health, 31(2), 190.  

Chapman, K., Nicholas, P., & Supramaniam, R. (2006). How much food advertising is there 
on Australian television? Health Promotion International, 21(3), 172-180.  
http://dx.doi.org/:10.1093/heapro/dal021 

Chatzi, L., Apostolaki, G., Bibakis, I., Skypala, I., Bibaki-Liakou, V., Tzanakis, N., . . . 
Cullinan, P. (2007). Protective effect of fruits, vegetables and the Mediterranean diet 
on asthma and allergies among children in Crete. Thorax, 62(8), 677-683.  
http://dx.doi.org/:10.1136/thx.2006.069419 

Chernin, A. (2008). The effects of food marketing on children's preferences: testing the 
moderating roles of age and gender. The Annals of the American Academy of 
Political and Social Science, 615(1), 101-118.  
http://dx.doi.org/:10.1177/0002716207308952 

Clarke, W. R., & Lauer, R. M. (1993). Does childhood obesity track into adulthood? Critical 
Reviews in Food Science and Nutrition, 33(4-5), 423-430.  
http://dx.doi.org/:10.1080/10408399309527641 

Coase, P., & Bayliss, R. (1995). 1994/5 Children's Fruit and Vegetable Campaign: qualitative 
research. Donovan Research. Perth, Western Australia.  

Colapinto, C. K., Fitzgerald, A., Taper, L. J., & Veugelers, P. J. (2007). Children's preference 
for large portions: prevalence, determinants, and consequences. Journal of the 
American Dietetic Association, 107(7), 1183-1190.  
http://dx.doi.org/:10.1016/j.jada.2007.04.012 

Cole, T. J., Bellizzi, M. C., Flegal, K. M., & Dietz, W. H. (2000). Establishing a standard 
definition for child overweight and obesity worldwide: international survey. British 
Medical Journal, 320(7244), 1240-1243.  

Connor, S. M. (2006). Food-related advertising on preschool television: building brand 
recognition in young viewers. Pediatrics, 118(4), 1478-1485.  
http://dx.doi.org/:10.1542/peds.2005-2837 

Cooke, L. J., & Wardle, J. (2005). Age and gender differences in children's food preferences. 
The British Journal of Nutrition, 93(5), 741-746.  
http://dx.doi.org/:http://dx.doi.org/10.1079/BJN20051389 

Coon, K. A., Goldberg, J., Rogers, B. L., & Tucker, K. L. (2001). Relationships between use 
of television during meals and children's food consumption patterns. Pediatrics, 
107(1), 9 pages.  http://dx.doi.org/:10.1542/peds.107.1.e7 

Coon, K. A., & Tucker, K. L. (2002). Television and children's consumption patterns. A review 
of the literature. Minvera Pediatrica, 54(5), 423-436.  

Cornwell, T. B., & McAlister, A. R. (2011). Alternative thinking about starting points of 
obesity. Development of child taste preferences. Appetite, 56(2), 428-439.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.appet.2011.01.010 



203 

 

Cottrell, L., Neal, W. A., Ice, C., Perez, M. K., & Piedimonte, G. (2011). Metabolic 
Abnormalities in Children with Asthma. American Journal of Respiratory and Critical 
Care Medicine, 183(4), 441-448.  http://dx.doi.org/:10.1164/rccm.201004-0603OC 

Cowley, E., & Janus, E. (2004). Not necessarily better, but certainly different: a limit to the 
advertising misinformation effect on memory. Journal of Consumer Research, 31(1), 
229-235.  

Cox, R., Skouteris, H., Rutherford, L., Fuller-Tyszkiewicz, M., Dell'Aquila, D., & Hardy, L. L. 
(2012). Television viewing, television content, food intake, physical activity and body 
mass index: A cross-sectional study of preschool children aged 2-6 years. Health 
Promotion Journal of Australia, 23(1), 58-62.  

Crespo, C. J., Smit, E., Troiana, R. P., Bartlett, S. J., Macera, C. A., & Andersen, R. E. 
(2001). Television watching, energy intake, and obesity in US children. Archives of 
Pediatrics and Adolescent Medicine, 155(3), 360-365.  

D'Alessio, M., Laghi, F., & Baiocco, R. (2009). Attitudes toward TV advertising: a measure for 
children. Journal of Applied Developmental Psychology, 30(4), 409-418.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.appdev.2008.12.026 

Dâmaso, A. R., do Prado, W. L., de Piano, A., Tock, L., Caranti, D. A., Lofrano, M. C., . . . de 
Mello, M. T. (2008). Relationship between nonalcoholic fatty liver disease prevalence 
and visceral fat in obese adolescents. Digestive and Liver Disease, 40(2), 132-139.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.dld.2007.09.009 

Dammler, A. (2002). I want the one with Harry Potter on it. International Journal of 
Advertising and Marketing to Children, 3(2), 3-8.  

De Bourdeaudhuij, I., Yngve, A., te Velde, S. J., Klepp, K., Rasmussen, M., Thorsdottir, I., . . 
. Brug, J. (2006). Personal, social and environmental correlates of vegetable intake in 
normal weight and overweight 9 to 13-year old boys. International Journal of 
Behavioral Nutrition and Physical Activity, 3(37), 9 pages.  
http://dx.doi.org/:10.1186/1479-5868-3-37 

de Bruijn, G.-J., & van den Putte, B. (2009). Adolescent soft drink consumption, television 
viewing and habit strength. Investigating clustering effects in the Theory of Planned 
Behaviour. Appetite, 53(1), 66-75.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.appet.2009.05.008 

de Droog, S. M., Buijzen, M., & Valkenburg, P. M. (2012). Use a rabbit or a rhino to sell a 
carrot? The effect of character–product congruence on children's liking of healthy 
foods. Journal of Health Communication, 17(9), 1068-1080.  
http://dx.doi.org/:10.1080/10810730.2011.650833 

de Droog, S. M., Valkenburg, P. M., & Buijzen, M. (2011). Using brand characters to promote 
young children's liking of and purchase requests for fruit. Journal of Health 
Communication, 16(1), 79-89.  http://dx.doi.org/:10.1080/10810730.2010.529487 

De Houwer, J., Thomas, S., & Baeyens, F. (2001). Associative learning of likes and dislikes: 
a review of 25 years of research on human evaluative conditioning. Psychological 
Bulletin, 127(6), 853-869.  http://dx.doi.org/:10.1037/0033-2909.127.6.853 

Deighton, J. (1984). The interaction of advertising and evidence. Journal of Consumer 
Research, 11(3), 763-770.  http://dx.doi.org/:http://www.jstor.org/stable/2489066 



204 

 

Deighton, J., & Schindler, R. M. (1988). Can advertising influence experience? Psychology 
and Marketing, 5(2), 103-115.  http://dx.doi.org/:10.1002/mar.4220050202 

Dennison, B. A., Erb, T. A., & Jenkins, P. L. (2002). Television viewing and television in 
bedroom associated with overweight risk among low-income preschool children. 
Pediatrics, 109(6), 1028-1035.  

Dens, N., & De Pelsmacker, P. (2010). Consumer response to different advertising appeals 
for new products: the moderating influence of branding strategy and product category 
involvement. Journal of Brand Management, 18(1), 50-65.  
http://dx.doi.org/:http://dx.doi.org/10.1057/bm.2010.22 

Dens, N., De Pelsmacker, P., & Eagle, L. (2007). Parental attitudes towards advertising to 
children and restrictive mediation of children's television viewing in Belgium. Young 
Consumers, 8(1), 7-18.  http://dx.doi.org/:10.1108/17473610710733730 

Department of Health and Ageing. (2004a). Australia's physical activity recommendations for 
5-12 year olds.  Canberra, ACT: Commonwealth of Australia.Retrieved from 
http://www.health.gov.au/internet/main/publishing.nsf/Content/413A60F22A1C1F15C
A257BF00021DDDC/$File/kids_phys.pdf 

Department of Health and Ageing. (2004b). Australia's physical activity recommendations for 
12-18 year olds.  Canberra, ACT: Commonwealth of Australia.Retrieved from 
http://www.health.gov.au/internet/main/publishing.nsf/Content/06C326D777D81522C
A257BF0001959A2/$File/youth_phys.pdf 

Department of Health and Ageing. (2008). 2007 Australian National Children’s Nutrition and 
Physical Activity Survey: main findings.  Barton, ACT.: Commonwealth of 
Australia.Retrieved from 
http://www.health.gov.au/internet/main/publishing.nsf/Content/8F4516D5FAC0700AC
A257BF0001E0109/$File/childrens-nut-phys-survey.pdf 

Derbaix, C., & Bree, J. (1997). The impact of children's affective reactions elicited by 
commercials on attitudes toward the advertisement and the brand. International 
Journal of Research in Marketing, 14(3), 207-229.  
http://dx.doi.org/:http://dx.doi.org/10.1016/S0167-8116(97)00003-7 

Dibb, S. (1996). A spoonful of sugar - television food advertising aimed at children: an 
international comparative study. London, UK:  Retrieved from 
http://www.consumersinternational.org/media/308610/a%20spoonful%20of%20sugar
%20-%20television%20food%20advertising%20aimed%20at%20children-
%20an%20international%20comparative%20survey.pdf 

Dietz, W. H., & Gortmaker, S. L. (1985). Do we fatten our children at the television set? 
Obesity and television viewing in children and adolescents. Pediatrics, 75(5), 807-
812.  

Din-Dzietham, R., Liu, Y., L., Bielo, M., & Shamsa, F. (2007). High blood pressure trends in 
children and adolescents in national surveys, 1963 to 2002. Circulation, 116(13), 
1488-1496.  http://dx.doi.org/:10.1161/CIRCULATIONAHA.106.683243 

Dixon, H., Borland, R., Segan, C., Stafford, H., & Sindall, C. (1998). Public reaction to 
Victoria's "2 Fruit n' 5 Veg Every Day" campaign and reported consumption of fruit 
and vegetables. Preventative Medicine, 27, 572-582.  



205 

 

Dixon, H. G., Scully, M. L., Wakefield, M. A., White, V. M., & Crawford, D. A. (2007). The 
effects of television advertisements for junk food versus nutritious food on children's 
food attitudes and preferences. Social Science and Medicine, 65(7), 1311-1323.  
http://dx.doi.org/:10.1016/j.socscimed.2007.05.011 

Dollman, J., & Pilgrim, A. (2005). Changes in body composition between 1997 and 2002 
among South Australian children: influences of socio-economic status and location of 
residence. Australian and New Zealand Journal of Public Health, 29(2), 166-170.  

Donkin, A. J. M., Tilston, C. H., Neale, R. J., & Gregson, K. (1992). Children's food 
preferences: television advertising vs nutritional advice. British Food Journal, 94(9), 
6-9.  

Donohue, T. R., Henke, L., & Donohue, W. A. (1980). Do kids know what TV commercials 
intend? Journal of Advertising Research, 20(5), 51-56.  

Donovan, R., & Henley, N. (2010). Principles and practice of social marketing: an 
international perspective (2nd ed.). Melbourne, Vic: IP Communications. 

Dorey, E., & McCool, J. (2009). The role of the media in influencing children's nutritional 
perceptions. Qual Health Res, 19(5), 645-654.  
http://dx.doi.org/:10.1177/1049732309334104 

Douglas, L. (1998). Children's food choice. Nutrition and Food Science, 98(1), 14-18.  

Dovey, T. M., Taylor, L., Stow, R., Boyland, E. J., & Halford, J. C. G. (2011). Responsiveness 
to healthy television (TV) food advertisements/commercials is only evident in children 
under the age of seven with low food neophobia. Appetite, 56(2), 440–446.  
http://dx.doi.org/:10.1016/j.appet.2011.01.017 

Dowda, M., Ainsworth, B. E., Addy, C. L., Saunders, R., & Riner, W. (2001). Environmental 
influences, physical activity, and weight status in 8 to 16 year olds. Archives of 
Pediatrics and Adolescent Medicine, 155, 711-717.  

Du Plessis, E. (1994). Understanding and using likability. Journal of Advertising Research, 
34(5), RC3-RC10.  

Du Plessis, E. (2005). The advertised mind: ground-breaking insights into how our brains 
respond to advertising. London, UK: Millward Brown and Kogan Page. 

Du Plessis, E. (2011). The branded mind: what neuroscience really tells us about the puzzle 
of the brain and the brand. London, UK: Kogan Page. 

Dube, L., & Cantin, I. (2000). Promoting health or promoting pleasure? Acontingency 
approach to the effect of informational and emotional appeals on food liking and 
consumption. Appetite, 35(3), 251-262.  http://dx.doi.org/:10.1006/appe.2000.0361 

Dubois, L., Farmer, A., Girard, M., & Peterson, K. (2008). Social factors and television use 
during meals and snacks is associated with higher BMI among pre-school children. 
Public Health Nutr, 11(12), 1267-1279.  
http://dx.doi.org/:10.1017/S1368980008002887 

Eaton, D. K., Lowry, R., Brener, N. D., Galuska, D. A., & Crosby, A. E. (2005). Associations 
of body mass index and perceived weight with suicide ideation and suicide attempts 
among US high school students. Archives of Pediatrics & Adolescent Medicine, 
159(6), 513-519.  http://dx.doi.org/:10.1001/archpedi.159.6.513 



206 

 

Edwards, J. S. A., & Hartwell, H. H. (2002). Fruit and vegetables – attitudes and knowledge 
of primary school children. Journal of Human Nutrition and Dietetics, 15(5), 365-374.  
http://dx.doi.org/:10.1046/j.1365-277X.2002.00386.x 

Ehtisham, S., & Barrett, T. G. (2004). The emergence of type 2 diabetes in childhood. Annals 
of Clinical Biochemistry, 41, 10-16.  

Eisenmann, J. C., Bartee, R. T., Smith, D. T., Welk, G. J., & Fu, Q. (2008). Combined 
influence of physical activity and television viewing on the risk of overweight in US 
youth. International Journal of Obesity, 32(4), 613-618.  
http://dx.doi.org/:10.1038/sj.ijo.0803800 

Eisenmann, J. C., Bartee, R. T., & Wang, M. Q. (2002). Physical activity, TV viewing, and 
weight in US youth. Obesity Research, 10(5), 379-385.  

Ekelund, U., Aman, J., Yngve, A., Renman, C., Westerterp, K., & Sjostrom, M. (2002). 
Physical activity but not energy expenditure is reduced in obese adolescents: a case-
control study. American Journal of Clinical Nutrition, 76, 935-941.  

Ekelund, U., Brage, S., Froberg, K., Harro, M., Anderssen, S. A., Sardinha, L. B., . . . 
Andersen, L. B. (2006). TV viewing and physical activity are independently 
associated with metabolic risk in children: The European Youth Heart Study. PLoS 
Medicine, 3(12 ), e488, 2449-2457.  http://dx.doi.org/:10.1371/journal.pmed.0030488 

Ellwood, P., Asher, M. I., Garcia-Marcos, L., Williams, H., Keil, U., Robertson, C., . . . Group, 
I. P. I. S. (2013). Do fast foods cause asthma, rhinoconjunctivitis and eczema? Global 
findings from the International Study of Asthma and Allergies in Childhood (ISAAC) 
phase three. Thorax, 68(4), 351-360.  http://dx.doi.org/:10.1136/thoraxjnl-2012-
202285 

Erermis, S., Cetin, N., Tamar, M., Bukusoglu, N., Akdeniz, F., & Goksen, D. (2004). Is 
obesity a risk factor for psychopathology among adolescents? Pediatrics 
International, 46, 296-301.  

Escalante de Cruz, A., Phillips, S., Visch, M., & Saunders, D. B. (2004). The junk food 
generation: a multi-country survey of the influence of television advertisements on 
children. Kuala Lumpur, Malaysia:  Retrieved from 
http://www.consumersinternational.org/media/307373/the%20junk%20food%20gener
ation-%20a%20multi-
country%20survey%20of%20the%20influence%20of%20television%20advertisement
s%20on%20children.pdf 

Ewing, M., Napoli, J., & du Plessis, E. (1999). Factors Affecting In-market Recall of Food 
Product Advertising. Journal of Advertising Research, 39(4), 29-38. Retrieved from 
http://search.ebscohost.com/login.aspx?direct=true&db=bth&AN=2553306&site=ehos
t-live 

Fabrigar, L. R., & Petty, R. E. (1999). The Role of the Affective and Cognitive Bases of 
Attitudes in Susceptibility to Affectively and Cognitively Based Persuasion. 
Personality and Social Psychology Bulletin, 25(3), 363-381.  
http://dx.doi.org/:10.1177/0146167299025003008 

Federal Trade Commission. (2008). Marketing food to children and adolescents: A review of 
industry expenditures, activities, and self-regulation. A report to congress. 
Washington, DC:  Retrieved from 
http://www.ftc.gov/os/2008/07/P064504foodmktingreport.pdf 



207 

 

Federal Trade Commission. (2012). A review of food marketing to children and adolescents: 
Follow-up report. Washington, DC:  Retrieved from 
http://www.ftc.gov/sites/default/files/documents/reports/review-food-marketing-
children-and-adolescents-follow-report/121221foodmarketingreport.pdf 

Feldman, S., Eisenberg, M. E., Neumark-Sztainer, D., & Story, M. (2007). Associations 
between Watching TV during Family Meals and Dietary Intake Among Adolescents. 
Journal of Nutrition Education and Behavior, 39(5), 257-263.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jneb.2007.04.181 

Ferguson, C. J., Muñoz, M. E., & Medrano, M. R. (2012). Advertising Influences on Young 
Children’s Food Choices and Parental Influence. The Journal of Pediatrics, 160(3), 
452-455.  http://dx.doi.org/:http://dx.doi.org/10.1016/j.jpeds.2011.08.023 

Fiates, G. M. R., Amboni, R. D. M. C., & Teixeira, E. (2008). Television use and food choices 
of children: Qualitative approach. Appetite, 50, 12-18.  

Fischer, P. M., Schwartz, M. P., & Richards, J. W. (1991). Brand logo recognition by children 
aged 3 to 6 years. JAMA, 266(22), 3145-3148.  

Flechtner-mors, M., Thamm, M., Wiegand, S., Reinehr, T., Schwab, K. O., Kiess, W., . . . 
Holl, R. W. (2012). Comorbidities Related to BMI Category in Children and 
Adolescents: German/Austrian/Swiss Obesity Register APV Compared to the 
German KiGGS Study. Hormone Research in Paediatrics, 77(1), 19-26.  
http://dx.doi.org/:http://dx.doi.org/10.1159/000334147 

Folta, S. C., Goldberg, J. P., Economos, C., Bell, R., & Meltzer, R. (2006). Food Advertising 
Targeted at School-Age Children: A Content Analysis. Journal of Nutrition Education 
and Behavior, 38(4), 244-248.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jneb.2006.04.146 

Forastiere, F., Pistelli, R., Sestini, P., Fortes, C., Renzoni, E., Rusconi, F., . . . Bisanti, L. 
(2000). Consumption of fresh fruit rich in vitamin C and wheezing symptoms in 
children. Thorax, 55(4), 283-288.  

Forman, J., Halford, J. C. G., Summe, H., MacDougall, M., & Keller, K. L. (2009). Food 
branding influences ad libitum intake differently in children depending on weight 
status. Results of a pilot study. Appetite, 53(1), 76-83.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.appet.2009.05.015 

Francis, L. A., Lee, Y., & Birch, L. L. (2003). Parental weight status and girl's television 
viewing, snacking, and Body Mass Indexes. Obesity Research, 11(1), 143-151.  

Franks, P. W., Hanson, R. L., Knowler, W. C., Sievers, M. L., Bennett, P. H., & Looker, H. C. 
(2010). Childhood Obesity, Other Cardiovascular Risk Factors, and Premature Death. 
The New England Journal of Medicine, 362(6), 485-493.  

Freedman, D. S., Khan, L. K., Dietz, W. H., Srinivasan, S. R., & Berenson, G. S. (2001). 
Relationship of childhood obesity to coronary heart disease risk factors in adulthood: 
the Bogalusa Heart Study. Pediatrics, 108(3), 712-718.  

Freedman, D. S., Khan, L. K., Serdula, M. K., Dietz, W. H., Srinivasan, S. R., & Berenson, G. 
S. (2005). The Relation of Childhood BMI to Adult Adiposity: The Bogalusa Heart 
Study. Pediatrics, 115(1), 22-27.  http://dx.doi.org/:10.1542/peds.2004-0220 



208 

 

Galst, J. P., & White, M. A. (1976). The unhealthy persuader: the reinforcing value of 
television and children's purchase-influencing attempts at the supermarket. Child 
Development, 47(4), 1089-1096.  

Gamble, M., & Cotugna, N. (1999). A quarter century of TV food advertising targeted at 
children. American Journal of Health Behavior, 23(4), 261-267.  

Gantz, W., Schwartz, N., Angelini, J. R., & Rideout, V. (2007). Food for Thought: Television 
Food Advertising to Children in the United States. Menlo Park, California:  Retrieved 
from http://kaiserfamilyfoundation.files.wordpress.com/2013/01/7618.pdf 

Gaumer, C. J., & Arnone, C. (2009). Grocery Store Observation: Parent-Child Interaction in 
Family Purchases. Journal of Food Products Marketing, 16(1), 1-18.  
http://dx.doi.org/:10.1080/10454440802537207 

Gearhardt, A. N., Yokum, S., Stice, E., Harris, J. L., & Brownell, K. D. (2014). Relation of 
obesity to neural activation in response to food commercials. Social Cognitive and 
Affective Neuroscience, 9(7), 932-938.  http://dx.doi.org/:10.1093/scan/nst059  

Gebremariam, M. K., Bergh, I. H., Andersen, L. F., Ommundsen, Y., Totland, T. H., Bjelland, 
M., . . . Lien, N. (2013). Are screen-based sedentary behaviors longitudinally 
associated with dietary behaviors and leisure-time physical activity in the transition 
into adolescence? International Journal of Behavioral Nutrition and Physical Activity, 
10(9), 8.  

Geuens, M., De Pelsmacker, P., & Faseur, T. (2011). Emotional advertising: Revisiting the 
role of product category. Journal of Business Research, 64(4), 418-426.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jbusres.2010.03.001 

Giammattei, J., Blix, G., Marshak, H. H., Wollitzer, A. O., & Pettitt, D. J. (2003). Television 
watching and soft drink consumption: associations with obesity in 11 to 13 year old 
children. Archives of Pediatrics and Adolescent Medicine, 157(9), 882-843.  

Gibson, L. Y., Byrne, S. M., Blair, E., Davis, E. A., Jacoby, P., & Zubrick, S. R. (2008). 
Clustering of psychosocial symptoms in overweight children. Australian and New 
Zealand Journal of Psychiatry, 42(2), 118-125.  
http://dx.doi.org/:doi:10.1080/00048670701787560 

Glasson, C., Read, H., Hands, B., Parker, H., Brinkman, S., & Miller, M. (2004). Food and 
Nutrient Intakes in Western Australian Children and Adolescents: Report.  Perth, 
Western Australia: Government of Western Australia.Retrieved from http:// 
www.patf.dpc.wa.gov.au 

Goldberg, M. E., Gorn, G. J., & Gibson, W. (1978). TV messages for snack and breakfast 
foods: do they influence children's preferences? Journal of Consumer Research, 5(2), 
73-81.  

Goldfield, G. S., Saunders, T. J., Kenny, G. P., Hadjiyannakis, S., Phillips, P., Alberga, A. S., 
. . . Sigal, R. J. (2013). Screen Viewing and Diabetes Risk Factors in Overweight and 
Obese Adolescents. American Journal of Preventive Medicine, 44, S364-S370.  

Goris, J. M., Petersen, S., Stamatakis, E., & Veerman, J. L. (2010). Television food 
advertising and the prevalence of childhood overweight and obesity: a multicountry 
comparison. Public Health Nutrition, 13(7), 1003-1012.  
http://dx.doi.org/:10.1017/S1368980009992850 



209 

 

Gorn, G. J., & Goldberg, M. E. (1980). Children's responses to repetitive television 
commercials. Journal of Consumer Research, 6(4), 421-424.  

Gorn, G. J., & Goldberg, M. E. (1982). Behavioral evidence of the effects of televised food 
messages on children. Journal of Consumer Research, 9(2), 200-205.  

Gortmaker, S. L., Must, A., Sobol, A. M., Peterson, K., Colditz, G. A., & Dietz, W. H. (1996). 
Televison viewing as a cause of increasing obesity among children in the United 
States, 1986-1990. Archives of Pediatrics and Adolescent Medicine, 150, 356-362.  

Graf, C., Koch, B., Kretschmann-Kandel, E., Falkowski, G., Christ, H., Coburger, S., . . . 
Dordel, S. (2004). Correlation between BMI, leisure habits and motor abilities in 
childhood (CHILT-Project). International Journal of Obesity, 28(1), 22-26.  

Graff, M., North, K. E., Richardson, A. S., Young, K. M., Mohlke, K. L., Lange, L. A., . . . 
Gordon-Larsen, P. (2013). Screen time behaviours may interact with obesity genes, 
independent of physical activity, to influence adolescent BMI in an ethnically diverse 
cohort. Pediatric Obesity, 8(6), e74-e79.  http://dx.doi.org/:10.1111/j.2047-
6310.2013.00195.x 

Grier. (2007). Fast-Food Marketing and Children’s Fast-Food Consumption: Exploring 
Parents’ Influences in an Ethnically Diverse Sample.  

Griffiths, L. J., Wolke, D., Page, A. S., & Horwood, J. P. (2006). Obesity and bullying: 
different effects for boys and girls. Archives of Disease in Childhood, 91(2), 121-125.  
http://dx.doi.org/:10.1136/adc.2005.072314 

Grund, A., Krause, H., Siewers, M., Rieckert, H., & Muller, M. J. (2001). Is TV viewing an 
index of physical activity and fitness in overweight and normal weight children? Public 
Health Nutrition, 4(6), 1245-1251.  

Halford, J. C., Gillespie, J., Brown, V., Pontin, E. E., & Dovey, T. M. (2004). Effect of 
television advertisements for foods on food consumption in children. Appetite, 42(2), 
221-225.  http://dx.doi.org/:10.1016/j.appet.2003.11.006 

Halford, J. C. G., Boyland, E. J., Cooper, G. D., Dovey, T. M., Smith, C. J., Williams, N., . . . 
Blundell, J. E. (2008). Children's food preferences: Effects of weight status, food type, 
branding and television food advertisements (commercials). International Journal of 
Pediatric Obesity, 3(1), 31-38.  http://dx.doi.org/:10.1080/17477160701645152 

Halford, J. C. G., Boyland, E. J., Hughes, G., Oliveira, L. P., & Dovey, T. M. (2007). Beyond-
brand effect of television (TV) food advertisements/commercials on caloric intake and 
food choice of 5–7-year-old children. Appetite, 49(1), 263-267.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.appet.2006.12.003 

Halford, J. C. G., Boyland, E. J., Hughes, G. M., Stacey, L., McKean, S., & Dovey, T. M. 
(2008). Beyond-brand effect of television food advertisements on food choice in 
children: the effects of weight status. Public Health Nutrition, 11(9), 897-904.  
http://dx.doi.org/:10.1017/s1368980007001231 

Hall, B. F. (2002). A new model for measuring advertising effectiveness. Journal of 
Advertising Research, 42(2), 23-31.  

Hall, B. F. (2004). On measuring the power of communications. Journal of Advertising 
Research, 44(2), 181-187.  



210 

 

Hancox, R. J., Milne, B. J., & Poulton, R. (2004). Association between child and adolescent 
television viewing and adult health: a longitudinal birth cohort study. The Lancet, 364, 
257-262.  

Hancox, R. J., & Poulton, R. (2006). Watching television is associated with childhood obesity: 
but is it clinically important? International Journal of Obesity, 30(1), 171-175.  
http://dx.doi.org/:http://dx.doi.org/10.1038/sj.ijo.0803071 

Hands, B., Parker, H., Glasson, C., Brinkman, S., & Read, H. (2004). Physical Activity and 
Nutrition Levels in Western Australian Children and Adolescents: Report.  Perth, 
Western Australia: Western Australian Government.Retrieved from 
http://www.patf.dpc.wa.gov.au 

Harris, J. L., & Bargh, J. A. (2009). Television Viewing and Unhealthy Diet: Implications for 
Children and Media Interventions. Health Communication, 24(7), 660-673.  
http://dx.doi.org/:10.1080/10410230903242267 

Harris, J. L., Bargh, J. A., & Brownell, K. D. (2009). Priming Effects of Television Food 
Advertising on Eating Behavior. Health Psychology, 28(4), 404-413. Retrieved from 
http://link.lis.curtin.edu.au/cgi-
bin/ezproxy/ezpgateway.cgi?url=http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&
NEWS=N&PAGE=fulltext&D=ovftk&AN=00003615-200907000-00004 

Harris, J. L., Brownell, K. D., & Bargh, J. A. (2009). The Food Marketing Defense Model: 
Integrating Psychological Research to Protect Youth and Inform Public Policy. Social 
Issues and Policy Review, 3(1), 211-271.  http://dx.doi.org/:10.1111/j.1751-
2409.2009.01015.x 

Harris, J. L., Sarda, V., Schwartz, M. B., & Brownell, K. D. (2013). Redefining “child-directed 
advertising” to reduce unhealthy television food advertising. American Journal of 
Preventive Medicine, 44(4), 358-364.  
http://dx.doi.org/:10.1016/j.amepre.2012.11.039 

Harris, J. L., Schwartz, M. B., & Brownell, K. D. (2010). Marketing foods to children and 
adolescents: licensed characters and other promotions on packaged foods in the 
supermarket. Public Health Nutrition, 13(3), 409-417.  
http://dx.doi.org/:http://dx.doi.org/10.1017/S1368980009991339 

Hastings, G. (2007). Social marketing: why should the devil have all the best tunes? Oxford, 
UK: Butterworth-Heinemann, Elsevier. 

Hastings, G., Stead, M., McDermott, L., Forsyth, A., MacKintosh, A. M., Rayner, M., . . . 
Angus, K. (2003). Review of research on the effects of food promotion to children: 
final report.  Retrieved from 
http://www.food.gov.au/healthiereating/promotion/readreview/ 

Hawkes, C., & Lobstein, T. (2011). Regulating the commercial promotion of food to children: 
A survey of actions worldwide. International Journal of Pediatric Obesity, 6(2), 83-94. 
 http://dx.doi.org/:10.3109/17477166.2010.486836 

Hebden, L., King, L., Chau, J., & Kelly, B. (2011). Food advertising on children's popular 
subscription television channels in Australia. Aust N Z J Public Health, 35(2), 127-
130.  http://dx.doi.org/:10.1111/j.1753-6405.2011.00610.x 



211 

 

Hebden, L., King, L., & Kelly, B. (2011). Art of persuasion: An analysis of techniques used to 
market foods to children. Journal of Paediatrics and Child Health, 47(11), 776-782.  
http://dx.doi.org/:10.1111/j.1440-1754.2011.02025.x 

Hebden, L., King, L., Kelly, B., Chapman, K., & Innes-Hughes, C. (2010). Industry self-
regulation of food marketing to children: Reading the fine print. Health Promotion 
Journal of Australia, 21(3), 229-235.  

Hebden, L., King, L., Kelly, B., Chapman, K., & Innes-Hughes, C. (2011). A Menagerie of 
Promotional Characters: Promoting Food to Children through Food Packaging. 
Journal of Nutrition Education and Behavior, 43(5), 349-355.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jneb.2010.11.006 

Hebden, L. A., King, L., Grunseit, A., Kelly, B., & Chapman, K. (2011). Advertising of fast 
food to children on Australian television: the impact of industry self-regulation. 
Medical Journal of Australia, 195(1), 20-24.  

Hémar-Nicolas, V., & Gollety, M. (2012). Using brand character when targeting children: 
what for? An exploration of managers' and children's viewpoints. Young Consumers, 
13(1), 20-29.  http://dx.doi.org/:http://dx.doi.org/10.1108/17473611211203911 

Henry, H. K. M., & Borzekowski, D. L. G. (2011). The Nag Factor. Journal of Children and 
Media, 5(3), 298-317.  http://dx.doi.org/:10.1080/17482798.2011.584380 

Hernandez, B., Gortmaker, S. L., Colditz, G. A., Peterson, K. E., Laird, N. M., & Parra-
Cabrera, S. (1999). Association of obesity with physical activity, TV programs and 
other forms of video viewing among children. International Journal of Obesity, 23, 
845-854.  

Herr-Wagner, L., Houston, C. A., & McCulley, J. (1999). Nutrition-Specific TV Ads Presented 
During After-School Programming. J Am Diet Assoc, 99(9), A46.  
http://dx.doi.org/:10.1016/s0002-8223(99)00558-1 

Hesketh, K., Wake, M., Graham, M., & Waters, E. (2007). Stability of television viewing and 
electronic game/computer use in a prospective cohort study of Australian children: 
relationship with body mass index. International Journal of Behavioral Nutrition and 
Physical Activity, 4(60), 8.  

Hesketh, K., Wake, M., Waters, E., Carlin, J., & Crawford, D. (2004). Stability of body mass 
index in Australian children: a prospective cohort study across the middle childhood 
years. Public Health Nutrition, 7(2), 303-309.  

Hijazi, N., Abalkhail, & Seaton, A. (2000). Diet and childhood asthma in a society in 
transition: a study in urban and rural Saudi Arabia. Thorax, 55(9), 775-779.  

Hill, J. M., & Radimer, K. L. (1997). A content analysis of food advertisements in television for 
Australian children. Australian Journal of Nutrition & Dietetics, 54(4), 174-181.  

Hillman, J. B., Dorn, L. D., & Bin Huang. (2010). Association of Anxiety and Depressive 
Symptoms and Adiposity Among Adolescent Females, Using Dual Energy X-ray 
Absorptiometry. Clinical Pediatrics, 49(7), 671-677.  
http://dx.doi.org/:10.1177/0009922810363155 

Hitchings, E., & Moynihan, P. J. (1998). The relationship between television food 
advertisements recalled and actual foods consumed by children. Journal of Human 
Nutrition and Dietetics, 11(6), 511-517.  



212 

 

Hoad, V., Somerford, P., & Katzenellenbogen, J. (2010). The burden of disease and injury 
attributed to preventable risks to health in Western Australia, 2006. Perth, Western 
Australia:   

Hoch, S. J. (2002). Product experience is seductive. Journal of Consumer Research, 29(3), 
448-454.  

Hoch, S. J., & Ha, Y. W. (1986). Consumer learning: advertising and the ambiguity of product 
experience. Journal of Consumer Research, 13(2), 221-233.  

Hoffner, C. (2009). Parasocial and Online Social Relationships The Handbook of Children, 
Media, and Development (pp. 309-333): Blackwell Publishing Ltd. 
http://dx.doi.org/:10.1002/9781444302752.ch14 

Holsten, J. E., Deatrick, J. A., Kumanyika, S., Pinto-Martin, J., & Compher, C. W. (2012). 
Children’s food choice process in the home environment. A qualitative descriptive 
study. Appetite, 58, 64–73.  

I'Allemand, D., Wiegand, S., Reinehr, T., Müller, J., Wabitsch, M., Widhalm, K., & Holl, R. 
(2008). Cardiovascular Risk in 26,008 European Overweight Children as Established 
by a Multicenter Database. Obesity, 16(7), 1672-1679.  
http://dx.doi.org/:http://dx.doi.org/10.1038/oby.2008.259 

Innes-Hughes, C., Hardy, L. L., Venugopal, K., King, L. A., Wolfenden, L., & Rangan, A. 
(2011). Children’s consumption of energy-dense nutrient-poor foods, fruit and 
vegetables: are they related? An analysis of data from a cross sectional survey. 
Health Promotion Journal of Australia, 22(3), 210-216.  

International Society for the Advancement of Kinanthropometry. (2001). International 
standards for anthropometric assessment. Underdale, South Australia: International 
Society for the Advancement of Kinanthropometry. 

Ip, J., Mehta, K. P., & Coveney, J. (2007). Exploring parents’ perceptions of television food 
advertising directed at children: A South Australian study. Nutrition & Dietetics, 64(1), 
50-58.  http://dx.doi.org/:10.1111/j.1747-0080.2007.00069.x 

Jackson, D. M., Djafarian, K., Stewart, J., & Speakman, J. R. (2009). Increased television 
viewing is associated with elevated body fatness but not with lower total energy 
expenditure in children. The American Journal of Clinical Nutrition, 89(4), 1031-1036. 
 http://dx.doi.org/:10.3945/ajcn.2008.26746 

Janssen, I., Craig, W. M., Boyce, W. F., & Pickett, W. (2004). Associations between 
overweight and obesity with bullying behaviors in school-aged children. Pediatrics, 
113(5), 1187-1194.  

Jaramillo, S. J., Yang, S.-J., Hughes, S. O., Fisher, J. O., Morales, M., & Nicklas, T. A. 
(2006). Interactive Computerized Fruit and Vegetable Preference Measure for 
African-American and Hispanic Preschoolers. Journal of Nutrition Education and 
Behavior, 38(6), 352-359.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jneb.2006.06.003 

Jeffrey, D. B., McLellarn, R. W., & Fox, D. T. (1982). The Development of Children's Eating 
Habits: The Role of Television Commercials. Health Education & Behavior, 9(2-3), 
78-93.  http://dx.doi.org/:10.1177/109019818200900208 



213 

 

Jenkin, G., Wilson, N., & Hermanson, N. (2009). Identifying 'unhealthy' food advertising on 
television: a case study applying the UK Nutrient Profile model. Public Health 
Nutrition, 12(5), 614-623.  
http://dx.doi.org/:http://dx.doi.org/10.1017/S1368980008003029 

Jennings, A., Welch, A., van Sluijs, E. M. F., Griffin, S. J., & Cassidy, A. (2011). Diet Quality 
Is Independently Associated with Weight Status in Children Aged 9–10 Years. The 
Journal of Nutrition, 141(3), 453-459.  http://dx.doi.org/:10.3945/jn.110.131441 

Jiménez-Pavón, D., Kelly, J., & Reilly, J. J. (2010). Associations between objectively 
measured habitual physical activity and adiposity in children and adolescents: 
Systematic review. International Journal of Pediatric Obesity, 5(1), 3-18.  
http://dx.doi.org/:10.3109/17477160903067601 

John, D. R. (1999). Consumer socialisation of children: a retrospective look at twenty five 
years of research. Journal of Consumer Research, 26(3), 183-213.  

Jones, S. C., & Reid, A. (2010). Marketing to children and teens on Australian food company 
web sites. Young Consumers, 11(1), 57-66.  
http://dx.doi.org/:http://dx.doi.org/10.1108/17473611011026019 

Juonala, M., Magnussen, C. G., Berenson, G. S., Venn, A., Burns, T. L., Sabin, M. A., . . . 
Raitakari, O. T. (2011). Childhood Adiposity, Adult Adiposity and Cardiovascular Risk 
Factors. The New England Journal of Medicine, 365(20), 1876-1885.  

Keller, K. L., Kuilema, L. G., Lee, N., Yoon, J., Mascaro, B., Combes, A.-L., . . . Halford, J. C. 
G. (2012). The impact of food branding on children's eating behavior and obesity. 
Physiology & Behavior, 106(3), 379-386.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.physbeh.2012.03.011 

Kelly, B., Bochynska, K., Kornman, K., & Chapman, K. (2008). Internet food marketing on 
popular children's websites and food product websites in Australia. Public Health 
Nutrition, 11(11), 1180-1187.  http://dx.doi.org/:10.1017/S1368980008001778 

Kelly, B., Chapman, K., Hardy, L. L., King, L., & Farrell, L. (2009). Parental awareness and 
attitudes of food marketing to children: A community attitudes survey of parents in 
New South Wales, Australia. Journal of Paediatrics and Child Health, 45(9), 493-497. 
 http://dx.doi.org/:10.1111/j.1440-1754.2009.01548.x 

Kelly, B., Chapman, K., King, L., & Hebden, L. (2011). Trends in food advertising to children 
on free-to-air television in Australia. Australian and New Zealand Journal of Public 
Health, 35(2), 131-134.  http://dx.doi.org/:10.1111/j.1753-6405.2011.00612.x 

Kelly, B., Hattersley, L., King, L., & Flood, V. (2008). Persuasive food marketing to children: 
use of cartoons and competitions in Australian commercial television advertisements. 
Health Promotion International, 23(4), 337-344.  
http://dx.doi.org/:10.1093/heapro/dan023 

Kelly, B., Smith, B., King, L., Flood, V., & Bauman, A. (2007). Television food advertising to 
children: the extent and nature of exposure. Public Health Nutrition, 10(11), 1234-
1240.  http://dx.doi.org/:10.1017/S1368980007687126 

Kelly, B. M. P. H., Halford, J. C. G. P., Boyland, E. J. M. M. B. A., Chapman, K. M. S., 
Bautista-Castaño, I. M. D. P., Berg, C. P., . . . Summerbell, C. P. (2010). Television 
Food Advertising to Children: A Global Perspective. American Journal of Public 
Health, 100(9), 1730-1736.  http://dx.doi.org/:doi:10.2105/AJPH.2009.179267 



214 

 

Kempf, D. S., & Laczniak, R. N. (2001). Advertising's influence on subsequent product trial 
processing. Journal of Advertising, 30(3), 27-38.  

Kempf, D. S., & Smith, R. E. (1998). Consumer processing of product trial and the influence 
of prior advertising: a structural modeling approach. Journal of Marketing Research, 
35(3), 325-338.  

Kinanthropometry, T. I. S. f. t. A. o. (2001). International Standards for Anthropometric 
Assessment. Underdale, South Australia: The International Society for the 
Advancement of Kinanthropometry. 

King, L., Hebden, L., Grunseit, A., Kelly, B., & Chapman, K. (2013). Building the case for 
independent monitoring of food advertising on Australian television. Public Health 
Nutrition, 16(12), 2249-2254.  http://dx.doi.org/:doi:10.1017/S1368980012004429 

King, L., Hebden, L., Grunseit, A., Kelly, B., Chapman, K., & Venugopal, K. (2011). Industry 
self regulation of television food advertising: Responsible or responsive? International 
Journal of Pediatric Obesity, 6(2Part2), e390-e398.  
http://dx.doi.org/:10.3109/17477166.2010.517313 

Kinsky, E. S., & Bichard, S. (2011). "Mom! I've seen that on a commercial!" US preschoolers' 
recognition of brand logos. Young Consumers, 12(2), 145-158.  
http://dx.doi.org/:http://dx.doi.org/10.1108/17473611111141605 

Klepp, K., Wind, M., de Bourdeaudhuij, I., Rodrigo, C. P., Due, P., Bjelland, M., & Brug, J. 
(2007). Television viewing and exposure to food-related commercials among 
European school children, associations with fruit and vegetable intake: a cross 
sectional study. International Journal of Behavioral Nutrition and Physical Activity, 
4(46), 8.  

Koenigs, M., & Tranel, D. (2008). Prefrontal cortex damage abolishes brand-cued changes in 
cola preference. Social Cognitive and Affective Neuroscience, 3(1), 1-6.  
http://dx.doi.org/:10.1093/scan/nsm032 

Kohler, M. J., Thormaehlen, S., Kennedy, J. D., Pamula, Y., van den Heuvel, C. J., 
Lushington, K., & Martin, J. (2009). Differences in the Association Between Obesity 
and Obstructive Sleep Apnea Among Children and Adolescents. Journal of Clinical 
Sleep Medicine, 5(6), 506-511.  

Kotler, J. A., Schiffman, J. M., & Hanson, K. G. (2012). The Influence of Media Characters on 
Children's Food Choices. Journal of Health Communication, 17(8), 886-898.  
http://dx.doi.org/:10.1080/10810730.2011.650822 

Kotz, K., & Story, M. (1994). Food advertisements during children's Saturday morning 
television programming: Are they consistent with dietary recommendations? Journal 
of the American Dietetic Association, 94(11), 1296-1300.  

Kremers, S. P. J., van der Horst, K., & Brug, J. (2007). Adolescent screen-viewing behaviour 
is associated with consumption of sugar-sweetened beverages: The role of habit 
strength and perceived parental norms. Appetite, 48(3), 345-350.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.appet.2006.10.002 

Kroll, B. J. (1990). Evaluating rating scales for sensory testing with children. Food 
Technology, 44(11), 78-80, 82, 84, 86.  



215 

 

Krul, M., van der Wouden, J. C., Schellevis, F. G., van Suijlekom-Smit, L. W. A., & Koes, B. 
W. (2009). Musculoskeletal Problems in Overweight and Obese Children. Annals of 
Family Medicine, 7(4), 352-356.  

Kühn, B. F., & Thybo, A. K. (2001). The influence of sensory and physiochemical quality on 
Danish children's preferences for apples. Food Quality and Preference, 12, 543-550.  

Kum, D., & Lee, Y. H. (2011). The joint effects of advertising and product trial: A source-
monitoring perspective. Marketing Letters, 22(3), 213-226.  
http://dx.doi.org/:http://dx.doi.org/10.1007/s11002-010-9121-2 

Kunkel, D., & Gantz, W. (1992). Children's Television Advertising in the Multichannel 
Environment. Journal of Communication, 42(3), 134-152.  
http://dx.doi.org/:10.1111/j.1460-2466.1992.tb00803.x 

LaTour, K., LaTour, M. S., & Zinkhan, G. M. (2010). Coke is It: How stories in childhood 
memories illuminate an icon. Journal of Business Research, 63(3), 328-336.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jbusres.2009.05.011 

LaTour, K. A., LaTour, M. S., & Brainerd, C. (2014). Fuzzy Trace Theory and “Smart” False 
Memories: Implications for Advertising. Journal of Advertising, 43(1), 3-17.  
http://dx.doi.org/:10.1080/00913367.2013.811706 

Lawless, H. T., & Heymann, H. (1998). Sensory evaluation of food: principles and practices. 
New York: Chapman and Hall. 

Lawlor, M.-A., & Prothero, A. (2008). Exploring children's understanding of television 
advertising – beyond the advertiser's perspective. European Journal of Marketing, 
42(11/12), 1203-1223.  http://dx.doi.org/:10.1108/03090560810903646 

Lawlor, M.-A., & Prothero, A. (2010). Pester power – A battle of wills between children and 
their parents. Journal of Marketing Management, 27(5-6), 561-581.  
http://dx.doi.org/:10.1080/0267257X.2010.495281 

Lawlor, M. A., & Prothero, A. (2003). Children's understanding of television advertising intent. 
Journal of Marketing Management, 19, 411-431.  

Lawrence, D. (2003). The role of characters in kids marketing. Young Consumers, 4(3), 43-
48.  http://dx.doi.org/:10.1108/17473610310813898 

Lazorick, S., Peaker, B., Perrin, E. M., Schmid, D., Pennington, T., Yow, A., & Du Bard, C. A. 
(2011). Prevention and Treatment of Childhood Obesity: Care Received by a State 
Medicaid Population. Clinical Pediatrics, 50(9), 816-826.  

Lazzer, S., Boirie, Y., Bitar, A., Montaurier, C., Vernet, J., Meyer, M., & Vermorel, M. (2003). 
Assessment of energy expenditure associated with physical activities in free-living 
obese and nonobese adolescents. American Journal of Clinical Nutrition, 78, 471-
479.  

Lee, S. C., Yang, Y. H., Chuang, S. Y., Liu, S. C., Yang, H. C., & Pan, W. H. (2012). Risk of 
asthma associated with energy-dense but nutrient-poor dietary pattern in Taiwanese 
children. Asia Pacific Journal of Clinical Nutrition, 21(1), 73-81.  

Lefebvre, R. C. (2013). Social marketing and social change: strategies and tools for 
improving health, well-being, and the environment. San Francisco, CA: Jossey-Bass, 
Wiley. 



216 

 

Levin, A., Morad, Y., Grotto, I., Ravid, M., & Bar-Dayan, Y. (2010). Weight disorders and 
associated morbidity among young adults in Israel 1990–2003. Pediatrics 
International, 52(3), 347-352.  http://dx.doi.org/:10.1111/j.1442-200X.2009.02972.x 

Levin, I. P., & Gaeth, G. J. (1988). How consumers are affected by the framing of attribute 
information before and after consuming the product. Journal of Consumer Research, 
15(3), 374-378.  

Levin, S. R., Petros, T. V., & Petrella, F. W. (1982). Preschoolers' awareness of television 
advertising. Child Development, 53(4), 933-937.  

Lewis, M. K., & Hill, A. J. (1998). Food advertising on British children's television: a content 
analysis and experimental study with nine-year olds. International Journal of Obesity, 
22, 206-214.  

Liang, T., Kuhle, S., & Veugelers, P. J. (2009). Nutrition and body weights of Canadian 
children watching television and eating while watching television. Public Health 
Nutrition, 12(12), 2457-2463.  
http://dx.doi.org/:http://dx.doi.org/10.1017/S1368980009005564 

Liem, D. G., Bogers, R. P., Dagnelie, P. C., & de Graaf, C. (2006). Fruit consumption of boys 
is related to preferences for sour taste. Appetite, 46(1), 93-96.  

Liem, D. G., & Mennella, J. A. (2003). Heightened sour preferences during childhood. 
Chemical Senses, 28(2), 173-180.  

Lin, P., Grewal, N. S., Morin, C., Johnson, W. D., & Zak, P. J. (2013). Oxytocin Increases the 
Influence of Public Service Advertisements. PLoS ONE, 8(2), e56934.  

Lissner, L., Lanfer, A., Gwozdz, W., Olafsdottir, S., Eiben, G., Moreno, L. A., . . . Reisch, L. 
(2012). Television habits in relation to overweight, diet and taste preferences in 
European children: the IDEFICS study. European Journal of Epidemiology, 27(9), 
705-715.  http://dx.doi.org/:http://dx.doi.org/10.1007/s10654-012-9718-2 

Livingstone, S., & Helsper, E. J. (2006). Does advertising literacy mediate the effects of 
advertising on children? A critical examination of two linked research literatures in 
relation to obesity and food choice. Journal of Communication, 56(3), 560-584.  

Lobstein, T., & Dibb, S. (2005). Evidence of a possible link between obesogenic food 
advertising and child overweight. Obesity Reviews, 6(3), 203-208.  

Lowry, R., Wechsler, H., Galuska, D. A., Fulton, J. E., & Kann, L. (2002). Television viewing 
and its associations with overweight, sedentary lifestyle, and insufficient consumption 
of fruits and vegetables among US high school students: Differences by race, 
ethnicity, and gender. The Journal of School Health, 72(10), 413-421.  

Lumeng, J. C., Rahnama, S., Appugliese, D., Kaciroti, N., & Bradley, R. H. (2006). Television 
Exposure and Overweight Risk in Preschoolers. Archives of Pediatric and Adolescent 
Medicine, 160, 417-422.  

Macklin, M. C. (1985). Do young children understand the selling intent of commercials? 
Journal of Consumer Affairs, 19(2), 293-304.  

Macklin, M. C. (1987). Preschoolers' understanding of the informational function of television 
advertising. Journal of Consumer Research, 14(2), 229-239.  



217 

 

Macklin, M. C. (1994). The effects of an advertising retrieval cue on young children's memory 
and brand evaluations. Psychology & Marketing, 11(3), 291-311.  

Macklin, M. C. (1996). Preschoolers' learning of brand names from visual cues. Journal of 
Consumer Research, 23(3), 251-261.  

Magarey, A. M., Daniels, L. A., & Boulton, T. J. C. (2001). Prevalence of overweight and 
obesity in Australian children and adolescents: reassessment of 1985 and 1995 data 
against new standard international definitions. Medical Journal of Australia, 174(11), 
561-564.  

Magarey, A. M., Daniels, L. A., & Smith, A. (2001). Fruit and vegetable intakes of Australians 
aged 2-18 years: an evaluation of the 1995 National Nutrition Survey data. Australian 
and New Zealand Journal of Public Health, 25(2), 155-161.  

Magnus, A., Haby, M. M., Carter, R., & Swinburn, B. (2009). The cost-effectiveness of 
removing television advertising of high-fat and/or high-sugar food and beverages to 
Australian children. Int J Obes (Lond), 33(10), 1094-1102.  
http://dx.doi.org/:10.1038/ijo.2009.156 

Mai, L.-W., & Schoeller, G. (2009). Emotions, attitudes and memorability associated with TV 
commercials. Journal of Targeting, Measurement & Analysis for Marketing, 17(1), 55-
63.  http://dx.doi.org/:10.1057/jt.2009.1 

Mallalieu, L., Palan, K. M., & Laczniak, R. N. (2005). Understanding Children's Knowledge 
and Beliefs about Advertising: A Global Issue that Spans Generations. Journal of 
Current Issues & Research in Advertising, 27(1), 53-64.  
http://dx.doi.org/:10.1080/10641734.2005.10505173 

Mark, A. E., & Janssen, I. (2008). Relationship between screen time and metabolic syndrome 
in adolescents. Journal of Public Health, 30(2), 153-160.  
http://dx.doi.org/:10.1093/pubmed/fdn022 

Marks, L. J., & Kamins, M. A. (1988). The use of product sampling and advertising: effects of 
sequence of exposure and degree of advertising claim exaggeration on consumers' 
belief strength, belief confidence, and attitudes. Journal of Marketing Research, 
25(3), 266-282.  

Marquis, M., Filion, Y. P., & Dagenais, F. (2005). Does eating while watching television 
influence children's food-related behaviours? Canadian Journal of Dietetic Practice 
and Research, 66(1), 12-18.  

Marsh, S., Mhurchu, C. N., Jiang, Y., & Maddison, R. (2014). Comparative effects of TV 
watching, recreational computer use, and sedentary video game play on spontaneous 
energy intake in male children. A randomised crossover trial. Appetite, ?(?), ?  

Marshall, D., O'Donohoe, S., & Kline, S. (2007). Families, food, and pester power: beyond 
the blame game? Journal of Consumer Behaviour, 6(4), 164-181.  
http://dx.doi.org/:10.1002/cb.217 

Martin, K., Rosenberg, M., Miller, M., French, S., McCormack, G., Bull, F., . . . Pratt, S. 
(2010). Move and Munch Final Report. Trends in physical activity, nutrition and body 
size in Western Australian children and adolescents: the Child and Adolescent 
Physical Activity and Nutrition Survey (CAPANS) 2008. Perth, WA:  Retrieved from 
http://www.beactive.wa.gov.au/assets/files/Research/CAPANS%202008%20Key%20
Findings.pdf 



218 

 

McAlister, A. R., & Cornwell, T. B. (2010). Children's brand symbolism understanding: Links 
to theory of mind and executive functioning. Psychology & Marketing, 27(3), 203-228.  

McClure, A. C., Tanski, S. E., Gilbert-Diamond, D., Adachi-Mejia, A. M., Li, Z., Li, Z., & 
Sargent, J. D. (2013). Receptivity to Television Fast-Food Restaurant Marketing and 
Obesity Among U.S. Youth. American Journal of Preventive Medicine, 45(5), 560-
568.  

McGinnis, J. M., Gootman, J. A., & Kraak, V. I. (2006). Food marketing to youth: threat or 
opportunity. Washington, DC:  Retrieved from 
http://www.nap.edu/openbook.php?record_id=11514&page=1 

McLennan, W., & Podger, A. (1999). 4804.0 National Nutrition Survey: foods eaten, 
Australia. Canberra, ACT:  Retrieved from 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/0/9A125034802F94CECA2568A90013
93CE 

McMahon, S. K., Haynes, A., Ratnam, N., Grant, M. T., Carne, C. L., Jones, T. W., & Davis, 
E. A. (2004). Increase in type 2 diabetes in children and adolescents in Western 
Australia. Medical Journal of Australia, 180, 459-461.  

Mehta, K., Coveney, J., Ward, P., Magarey, A., Spurrier, N., & Udell, T. (2010). Australian 
children’s views about food advertising on television. Appetite, 55, 49-55.  

Mehta, K., Phillips, C., Ward, P., Coveney, J., Handsley, E., & Carter, P. (2012). Marketing 
foods to children through product packaging: prolific, unhealthy and misleading. 
Public Health Nutrition, 15(09), 1763-1770.  
http://dx.doi.org/:doi:10.1017/S1368980012001231 

Meilgaard, M., Vance Civille, G., & Carr, B. T. (1999). Sensory evaluation techniques (3rd 
ed.). Boca Raton, Florida: CRC Press. 

Melkevik, O., Torsheim, T., Iannotti, R. J., & Wold, B. (2010). Is spending time in screen-
based sedentary behaviors associated with less physical activity: a cross national 
investigation. International Journal of Behavioral Nutrition and Physical Activity, 7(46), 
10.  

Mendes, A. P., Zhang, L., Prietsch, S. O., Franco, O. S., Gonzales, K. P., Fabris, A. G., & 
Catharino, A. (2011). Factors associated with asthma severity in children: a case-
control study. Journal of Asthma, 48(3), 235-240.  
http://dx.doi.org/:http://dx.doi.org/10.3109/02770903.2011.555039 

Mendoza, J. A., Zimmerman, F. J., & Christakis, D. A. (2007). Television viewing, computer 
use, obesity, and adiposity in US preschool children. International Journal of 
Behavioral Nutrition and Physical Activity, 4(44), 10.  

Merikangas, A. K., Mendola, P., Pastor, P. N., Reuben, C. A., & Cleary, S. D. (2012). The 
association between major depressive disorder and obesity in US adolescents: 
results from the 2001-2004 National Health and Nutrition Examination Survey. 
Journal of Behavioral Medicine, 35(2), 149-154.  
http://dx.doi.org/:http://dx.doi.org/10.1007/s10865-011-9340-x 

Metcalf, B. S., Hosking, J., Jeffery, A. N., Voss, L. D., Henley, W., & Wilkin, T. J. (2011). 
Fatness leads to inactivity, but inactivity does not lead to fatness: a longitudinal study 
in children (EarlyBird 45). Archives of Disease in Childhood, 96(10), 942-947.  
http://dx.doi.org/:10.1136/adc.2009.175927 



219 

 

Micu, C. (2012). The role of emotions and cognitions in post-trial product attitudes: Assessing 
the effects of attribute information for hedonic and utilitarian products. Management & 
Marketing, 7(2), 195-208.  

Micu, C. C. (2010). Advertising and product trial: The effect of message's regulatory focus 
and product type on consumer evaluations. Management & Marketing, 5(4), 67-82.  

Miller, J. M., & Busch, P. (1979). Host selling vs. premium TV commercials: an experimental 
evaluation of their influence on children. Journal of Marketing Research, 16(3), 323-
332.  

Miller, S. A., Taveras, E. M., Rifas-Shiman, S. L., & Gillman, M. W. (2008). Association 
between television viewing and poor diet quality in young children. International 
Journal of Pediatric Obesity, 3(3), 168-176.  
http://dx.doi.org/:10.1080/17477160801915935 

Mink, M., Evans, A., Moore, C. G., Calderon, K. S., & Deger, S. (2010). Nutritional Imbalance 
Endorsed by Televised Food Advertisements. Journal of the American Dietetic 
Association, 110(6), 904-910.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jada.2010.03.020 

Mizerski, R. (1995). The relationship between cartoon trade character recognition and 
attitude toward product category in young children. Journal of Marketing, 59(4), 58.  

Moore, D. J., & Lee, S. P. (2012). How advertising influences consumption impulses: The 
Role of Visualization, Anticipated Emotions, Taste Anticipation, and Hedonic 
Rationalization. Journal of Advertising, 41(3), 107-120.  

Moore, E. S. (2006). It's child's play: advergaming and the online marketing of food to 
children. Menlo Park, California:  Retrieved from 
http://kaiserfamilyfoundation.files.wordpress.com/2013/01/7536.pdf 

Moore, E. S., & Lutz, R. J. (2000). Children, advertising, and product experiences: a 
multimethod inquiry. Journal of Consumer Research, 27(1), 31-48.  

Moore, E. S., & Rideout, V. J. (2007). The online marketing of food to children: is it just fun 
and games? Journal of Public Policy & Marketing, 26(2), 202-220.  

Morgan, M., Fairchild, R., Phillips, A., Stewart, K., & Hunter, L. (2009). A content analysis of 
children's television advertising: focus on food and oral health. Public Health 
Nutrition, 12(6), 748-755.  
http://dx.doi.org/:http://dx.doi.org/10.1017/S1368980008003169 

Morley, B., Chapman, K., Mehta, K., King, L., Swinburn, B., & Wakefield, M. (2008). Parental 
awareness and attitudes about food advertising to children on Australian television. 
Australian and New Zealand Journal of Public Health, 32(4), 341-347.  
http://dx.doi.org/:10.1111/j.1753-6405.2008.00252.x 

Morton, H., Stanton, R., Zuppa, J., & Mehta, K. (2005). Food advertising and broadcasting 
legislation—a case of system failure? Nutrition & Dietetics, 62(1), 26-32.  
http://dx.doi.org/:10.1111/j.1747-0080.2005.tb00006.x 

Moschis, G. P., & Moore, R. L. (1982). A longitudinal study of television advertising effects. 
Journal of Consumer Research, 9(3), 279-286.  



220 

 

Must, A., Jacques, P. F., Dallal, G. E., Batjema, C. J., & Dietz, W. H. (1992). Long-term 
morbidity and mortality of overweight adolescents: a follow-up of the Harvard Growth 
Study of 1922 to 1935. The New England Journal of Medicine, 327, 1350-1355.  

Nairn, A., & Fine, C. (2008). Who's messing with my mind? The implications of dual-process 
models for the ethics of advertising to children. International Journal of Advertising, 
27(3), 447.  http://dx.doi.org/:10.2501/s0265048708080062 

Nan, C., Guo, B., Warner, C., Fowler, T., Barrett, T., Boomsma, D., . . . Zeegers, M. (2012). 
Heritability of body mass index in pre-adolescence, young adulthood and late 
adulthood. European Journal of Epidemiology, 27(4), 247-253.  
http://dx.doi.org/:http://dx.doi.org/10.1007/s10654-012-9678-6 

Nash, C., & Basini, S. (2012). Pester power: it's all in "the game". Young Consumers, 13(3), 
267-283.  http://dx.doi.org/:http://dx.doi.org/10.1108/17473611211261665 

National Cancer Institute. (2002). Making health communication programs work (2nd. ed.). 
Bethesda, Maryland: National Institutes of Health, US Department of Health and 
Human Services. 

National Health and Medical Research Council. (2013). Australian Dietary Guidelines.  
Canberra, ACT: National Health and Medical Research Council.Retrieved from 
https://www.eatforhealth.gov.au/sites/default/files/files/the_guidelines/n55_australian_
dietary_guidelines.pdf 

Naukkarinen, J., Rissanen, A., Kaprio, J., & Pietiläinen, K. H. (2012). Causes and 
consequences of obesity: the contribution of recent twin studies. International Journal 
of Obesity, 36(8), 1017-1024.  http://dx.doi.org/:http://dx.doi.org/10.1038/ijo.2011.192 

Neeley, S. M., & Schumann, D. W. (2004). Using animated spokes-characters in advertising 
to young children: does increasing attention to advertising necessarily lead to product 
preference? Journal of Advertising, 33(3), 7-23.  

Neumark-Sztainer, D., Wall, M., Perry, C., & Story, M. (2003). Correlates of fruit and 
vegetable intake among adolescents. Prev Med, 37(3), 198-208.  
http://dx.doi.org/:10.1016/s0091-7435(03)00114-2 

Neville, L., Thomas, M., & Bauman, A. (2005). Food advertising on Australian television: the 
extent of children's exposure. Health Promotion International, 20(2), 105-112.  

Nicholls, A. J., & Cullen, P. (2004). The child–parent purchase relationship: ‘pester power’, 
human rights and retail ethics. Journal of Retailing and Consumer Services, 11(2), 
75-86.  http://dx.doi.org/:10.1016/s0969-6989(02)00080-2 

Nicklas, T. A., Goh, E. T., Suzanne Goodell, L., Acuff, D. S., Reiher, R., Buday, R., & 
Ottenbacher, A. (2011). Impact of Commercials on Food Preferences of Low-income, 
Minority Preschoolers. Journal of Nutrition Education and Behavior, 43(1), 35-41.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jneb.2009.11.007 

Noble, C., Corney, M., Eves, A., Kipps, M., & Lumbers, M. (2003). Food choice and 
secondary school meals: the nutritional implications of choices based on preference 
rather than perceived healthiness. Hospitality Management, 22, 197-215.  

Noble, G., Stead, M., Jones, S., McDermott, L., & McVie, D. (2007). The paradoxical food 
buying behaviour of parents: Insights from the UK and Australia. British Food Journal, 
109(5), 387-398.  http://dx.doi.org/:10.1108/0070700710746795 



221 

 

Norton, K., Dollman, J., Martin, M., & Harten, N. (2006). Descriptive epidemiology of 
childhood overweight and obesity in Australia: 1901-2003. International Journal of 
Pediatric Obesity, 1(4), 232-238.  

Nu, C. T., MacLeod, P., & Barthelemy, J. (1996). Effects of age and gender on adolescents' 
food habits and preferences. Food Qualily and Preference, 7(3/4), 251-262.  

Nurmatov, U., Devereux, G., & Sheikh, A. (2011). Nutrients and foods for the primary 
prevention of asthma and allergy: systematic review and meta-analysis. Journal of 
Allergy & Clinical Immunology, 127(3), 724-733.e721-730.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jaci.2010.11.001 

O'Dea, J. A. (2003). Differences in overweight and obesity among Australian school children 
of low and middle/high socioeconomic status. Medical Journal of Australia, 179(1), 
63.  

O'Dougherty, M., Story, M., & Stang, J. (2006). Observations of parent-child co-shoppers in 
supermarkets: children's involvement in food selections, parental yielding, and refusal 
strategies. J Nutr Educ Behav, 38(3), 183-188.  
http://dx.doi.org/:10.1016/j.jneb.2005.11.034 

Oates, C., Blades, M., & Gunter, B. (2002). Children and television advertising: when do they 
understand persuasive intent? Journal of Consumer Behaviour, 1(3), 238-245.  

Oates, C., Blades, M., Gunter, B., & Don, J. (2003). Children's understanding of television 
advertising: a qualitative approach. Journal of Marketing Communications, 9, 59-71.  

Oates, C. J., & Newman, N. (2010). Food on young children's television in the UK. Young 
Consumers, 11(3), 160-169.  
http://dx.doi.org/:http://dx.doi.org/10.1108/17473611011074232 

Olds, T., Maher, C., Zumin, S., Péneau, S., Lioret, S., Castetbon, K., . . . Summerbell, C. 
(2011). Evidence that the prevalence of childhood overweight is plateauing: data from 
nine countries. International Journal of Pediatric Obesity,, 6, 342–360.  
http://dx.doi.org/:10.3109/17477166.2011.605895 

Olds, T. S., Tomkinson, G. R., Ferrar, K. E., & Maher, C. A. (2010). Trends in the prevalence 
of childhood overweight and obesity in Australia between 1985 and 2008. 
International Journal of Obesity, 34(1), 57-66.  
http://dx.doi.org/:http://dx.doi.org/10.1038/ijo.2009.211 

Oliver, R. L. (1980). A cognitive model of the antecedents and consequences of satisfaction 
decisions. Journal of Marketing Research, 17(4), 460-469.  

Olson, J. C., & Dover, P. A. (1979). Disconfirmation of consumer expectations through 
product trial. Journal of Applied Psychology, 64(2), 179-189.  

Ortega, F. B., Ruiz, J. R., & Sjöström, M. (2007). Physical activity, overweight and central 
adiposity in Swedish children and adolescents: the European Youth Heart Study. 
International Journal of Behavioral Nutrition and Physical Activity, 4(61), 10.  

Orth, U. R., & De Marchi, R. (2007a). Endurance of Advertising-Evoked Brand Image Beliefs 
in the Face of Product Trial. Journal of Food Products Marketing, 13(1), 31-44.  
http://dx.doi.org/:10.1300/J038v13n01_03 

Orth, U. R., & De Marchi, R. (2007b). Understanding the relationships between functional, 
symbolic, and experiential brand beliefs, product experiential attributes, and product 



222 

 

schema: Advertising-trial interactions revisited. Journal of Marketing Theory and 
Practice, 15(3), 219-233.  

Owen, L., Auty, S., Lewis, C., & Berridge, D. (2007). Children's understanding of advertising: 
an investigation using verbal and pictorially cued methods. Infant and Child 
Development, 16(6), 617-628.  http://dx.doi.org/:10.1002/icd.535 

Page, R. M., & Brewster, A. (2007). Frequency of promotional strategies and attention 
elements in children's food commercials during children's programming blocks on US 
broadcast networks. Young Consumers, 8(3), 184-196.  
http://dx.doi.org/:http://dx.doi.org/10.1108/17473610710780936 

Page, R. M., & Brewster, A. (2009). Depiction of food as having drug-like properties in 
televised food advertisements directed at children: portrayals as pleasure enhancing 
and addictive. Journal of Pediatric Health Care, 23(3), 150-157.  
http://dx.doi.org/:10.1016/j.pedhc.2008.01.006 

Paget, K. F., Kritt, D., & Bergemann, L. (1984). Understanding strategic interactions in 
television commercials: A developmental study. Journal of Applied Developmental 
Psychology, 5, 145-161.  

Palmer, E. L., & Carpenter, C. F. (2006). Food and beverage marketing to children and 
youth: trends and issues. Media Psychology, 8(2), 165-190.  
http://dx.doi.org/:10.1207/s1532785xmep0802_6 

Pardee, P. E., Norman, G. J., Lustig, R. H., Preud’homme, D., & Schwimmer, J. B. (2007). 
Television Viewing and Hypertension in Obese Children. American Journal of 
Preventive Medicine, 33(6), 439-443.  

Patterson, C., Joyce, S., & Tomlin, S. (2012). The Health and Wellbeing of Children in 
Western Australia 2011, Overview and Trends.  Retrieved from 
http://www.health.wa.gov.au/publications/documents/Health_and_Wellbeing_Children
_WA2011_Overview_Trends.pdf 

Paulis, W. D., Silva, S., Koes, B. W., & van Middelkoop, M. (2014). Overweight and obesity 
are associated with musculoskeletal complaints as early as childhood: a systematic 
review. Obesity Reviews, 15(1), 52-67.  http://dx.doi.org/:10.1111/obr.12067 

Pearson, N., Ball, K., & Crawford, D. (2011). Mediators of longitudinal associations between 
television viewing and eating behaviours in adolescents. International Journal of 
Behavioral Nutrition and Physical Activity, 8(23), 9.  

Pelchat, M. L., & Pliner, P. (1995). "Try it. You'll like it." Effects of information on willingness 
to try novel foods. Appetite, 24, 153-166.  

Perez-Rodrigo, C., Ribas, L., Serra-Majem, L. I., & Aranceta, J. (2003). Food preferences of 
Spanish children and young people: the enKid study. European Journal of Clinical 
Nutrition, 57(Suppl 1), S45-S48.  

Pescud, M., Pettigrew, S., Donovan, R. J., Cowie, S., & Fielder, L. (2012). Australian 
children's food and drink preferences: Implications for health professionals. Nutrition 
& Dietetics, 69(4), 278-284.  http://dx.doi.org/:10.1111/j.1747-0080.2012.01606.x 

Peterson, K. (1984). How Pronutrition Television Programming Affects Children's Dietary 
Habits.  



223 

 

Petrova, P. K., & Cialdini, R. B. (2011). Novel approaches toward resistance to persuasion. 
In G. Hastings, K. Angus & C. Bryant (Eds.), The SAGE handbook of social marketing 
(pp. 107-123). London, UK: SAGE Publications.  

Pettigrew, S., & Roberts, M. (2006). Mothers' attitudes towards toys as fast food premiums. 
Young Consumers, 7(4), 60-67.  

Pettigrew, S., Roberts, M., Chapman, K., Quester, P., & Miller, C. (2012). The use of 
negative themes in television food advertising. Appetite, 58, 496–503.  

Pettigrew, S., Tarabashkina, L., Roberts, M., Quester, P., Chapman, K., & Miller, C. (2013). 
The effects of television and Internet food advertising on parents and children. Public 
Health Nutrition, FirstView, 1-8.  http://dx.doi.org/:doi:10.1017/S1368980013001067 

Petty, R. E., & Cacioppo, J. T. (1986). The Elaboration Likelihood Model of Persuasion. In B. 
Leonard (Ed.), Advances in Experimental Social Psychology (Vol. Volume 19, pp. 
123-205): Academic Press. http://dx.doi.org/:http://dx.doi.org/10.1016/S0065-
2601(08)60214-2 

Pham, M. T., Geuens, M., & De Pelsmacker, P. (2013). The influence of ad-evoked feelings 
on brand evaluations: Empirical generalizations from consumer responses to more 
than 1000 TV commercials. International Journal of Research in Marketing, 30(4), 
383-394.  http://dx.doi.org/:http://dx.doi.org/10.1016/j.ijresmar.2013.04.004 

Phelps, J. E., & Hoy, M. G. (1996). The Aad-Ab-PI relationship in children: the impact of 
brand familiarity and measurement timing. Psychology and Marketing, 13(1), 77-105.  

Pine, K. J., & Nash, A. (2003). Barbie or Betty? Preschool children's preferences for branded 
products and evidence for gender-linked differences. Journal of Developmental and 
Behavioral Pediatrics, 24(4), 219-224.  

Pink, B. (2008). Socio-Economic Indexes for Areas (SEIFA) - Technical Paper, 2006. 
Canberra, ACT: C. o. Australia. Retrieved from 
http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/72283F45CB86E5FECA25
74170011B271/$File/2039055001_socio-
economic%20indexes%20for%20areas%20(seifa)%20-
%20technical%20paper_2006.pdf 

Pires, C., & Agante, L. (2011). Encouraging children to eat more healthily: The influence of 
packaging. Journal of Consumer Behaviour, 10(3), 161-168.  
http://dx.doi.org/:10.1002/cb.362 

Pollard, C. (2003). WA children's fruit and vegetable mass media campaign. Perth, WA:   

Pollard, C., Miller, M., Woodman, R. J., Meng, R., & Binns, C. (2009). Changes in 
knowledge, beliefs, and behaviors related to fruit and vegetable consumption among 
Western Australian adults from 1995 to 2004. American Journal of Public Health, 
99(2), 355-361.  http://dx.doi.org/:10.2105/AJPH.2007.131367 

Pollard, C. M., Miller, M. R., Daly, A. M., Crouchley, K. E., O'Donoghue, K. J., Lang, A. J., & 
Binns, C. W. (2008). Increasing fruit and vegetable consumption: success of the 
Western Australian Go for 2&5® campaign. Public Health Nutrition, 11(3), 314-320.  
http://dx.doi.org/:10.1017/S1368980007000523 

Popper, R., & Kroll, J. J. (2003). Conducting sensory research with children. Food 
Technology, 57(5), 60-65.  



224 

 

Popper, R., & Kroll, J. J. (2011). Consumer testing of food products using children. In D. 
Kilcast & F. Angus (Eds.), (pp. 163-187). Cambridge, UK: Woodhead Publishing. 
Retrieved from 
https://app.knovel.com/web/toc.v/cid:kpDCFP000A/viewerType:toc/root_slug:developi
ng-children-s/url_slug:kt0092JJ51 

Powell, L. M., Schermbeck, R. M., Szczypka, G., Chaloupka, F. J., & Braunschweig, C. L. 
(2011). Trends in the Nutritional Content of Television Food Advertisements Seen by 
Children in the United States: Analyses by Age, Food Categories, and Companies. 
Archives of Pediatric and Adolescent Medicine, 165(12), 1078-1086.  

Powell, L. M., Szczypka, G., & Chaloupka, F. J. (2007). Exposure to Food Advertising on 
Television Among US Children. Archives of disease in childhood, 161, 553-560.  

Powell, S., Langlands, S., & Dodd, C. (2011). Feeding children's desires? Child and parental 
perceptions of food promotion to the "under 8s". Young Consumers, 12(2), 96-109.  
http://dx.doi.org/:http://dx.doi.org/10.1108/17473611111141560 

Power, C., Lake, J. K., & Cole, T. J. (1997). Body mass index and height from childhood to 
adulthood in the 1958 British born cohort. American Journal of Clinical Nutrition, 
66(5), 1094-1101.  

Proctor, M. H., Moore, L. L., Gao, D., Cupples, L. A., Bradlee, M. L., Hood, M. Y., & Ellison, 
R. C. (2003). Television viewing and change in body fat from preschool to early 
adolescence: The Framingham Children's Study. International Journal of Obesity, 
27(7), 827-833.  http://dx.doi.org/:10.1038/sj.ijo.0802294 

Protudjer, J. L., Sevenhuysen, G. P., Ramsey, C. D., Kozyrskyj, A. L., & Becker, A. B. (2012). 
Low vegetable intake is associated with allergic asthma and moderate-to-severe 
airway hyperresponsiveness. Pediatric Pulmonology, 47(12), 1159-1169.  
http://dx.doi.org/:http://dx.doi.org/10.1002/ppul.22576 

Rajecki, D. W., McTavish, D. G., Rasmussen, J. L., Schreuders, M., Byers, D. C., & Jessup, 
K. S. (1994). Violence, Conflict, Trickery, and Other Story Themes in TV Ads for Food 
for Children. Journal of Applied Social Psychology, 24(19), 1685-1699.  
http://dx.doi.org/:10.1111/j.1559-1816.1994.tb01569.x 

Reger, B., Wootan, M. G., & Booth-Butterfield, S. (1999). Using Mass Media to Promote 
Healthy Eating: A Community-Based Demonstration Project. Preventive Medicine, 
29(5), 414-421.  http://dx.doi.org/:http://dx.doi.org/10.1006/pmed.1998.0570 

Reinehr, T., & Wunsch, R. (2010). Relationships between cardiovascular risk profile, 
ultrasonographic measurement of intra-abdominal adipose tissue, and waist 
circumference in obese children. Clinical Nutrition, 29(1), 24-30.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.clnu.2009.06.004 

Resnik, A., & Stern, B. L. (1977). Children's television advertising and brand choice: a 
laboratory experiment. Journal of Advertising, 6(3), 11-17.  

Rey-López, J. P., Ruiz, J. R., Vicente-Rodríguez, G., Gracia-Marco, L., Manios, Y., Sjöström, 
M., . . . Group, H. S. (2012). Physical activity does not attenuate the obesity risk of TV 
viewing in youth. Pediatric Obesity, 7(3), 240-250.  http://dx.doi.org/:10.1111/j.2047-
6310.2011.00021.x 

Ribeiro, J. C., Guerra, S., Oliveira, J., Andersen, L. B., Duarte, J. A., & Mota, J. (2004). Body 
fatness and clustering of cardiovascular disease risk factors in Portuguese children 



225 

 

and adolescents. American Journal of Human Biology, 16(5), 556-562.  
http://dx.doi.org/:10.1002/ajhb.20056 

Roberto, C. A., Baik, J., Harris, J. L., & D, B. K. (2010). Influence of licensed characters on 
children's taste and snack preferences Pediatrics, 126(1), 88-93.  
http://dx.doi.org/:10.1542/peds.2009-3433  

Roberts, K. P., & Powell, M. B. (2005). The relation between inhibitory control and children's 
eyewitness memory. Applied Cognitive Psychology, 19(8), 1003-1018.  
http://dx.doi.org/:10.1002/acp.1141 

Roberts, M. (2005). Parenting in an Obesogenic Environment. Journal of Research for 
Consumers, 9, 1-6.  

Roberts, M., & Pettigrew, S. (2007). A thematic content analysis of children's food 
advertising. International Journal of Advertising, 26(3), 333-355.  

Roberts, M., & Pettigrew, S. (2013). Psychosocial Influences on Children's Food 
Consumption. Psychology & Marketing, 30(2), 103-120.  
http://dx.doi.org/:10.1002/mar.20591 

Roberts, M., Pettigrew, S., Chapman, K., Miller, C., & Quester, P. (2012). Compliance with 
children's television food advertising regulations in Australia. BMC Public Health, 12, 
846.  http://dx.doi.org/:http://dx.doi.org/10.1186/1471-2458-12-846 

Roberts, M., Pettigrew, S., Chapman, K., Quester, P., & Miller, C. (2013). The advertised 
diet: an examination of the extent and nature of food advertising on Australian 
television. Health Promotion Journal of Australia, 24, 137-142.  

Robertson, T. S., & Rossiter, J. R. (1974). Children and commercial persuasion: an 
attribution theory analysis. Journal of Consumer Research, 1(1), 13-20.  

Robinson, E., Blissett, J., & Higgs, S. (2012). Changing memory of food enjoyment to 
increase food liking, choice and intake. The British Journal of Nutrition, 108(8), 1505-
1510.  http://dx.doi.org/:http://dx.doi.org/10.1017/S0007114511007021 

Robinson, T. N., Borzekowski, D. L. G., Matheson, D. M., & Kraemr, H. C. (2007). Effects of 
Fast Food Branding on Young Children’s Taste Preferences. Archives of Pediatric 
and Adolescent Medicine, 161(8), 792-797.  

Rooney, B. L., Mathiason, M. A., & Schauberger, C. W. (2011). Predictors of Obesity in 
Childhood, Adolescence, and Adulthood in a Birth Cohort. Maternal and Child Health 
Journal, 15(8), 1166-1175.  http://dx.doi.org/:http://dx.doi.org/10.1007/s10995-010-
0689-1 

Roper, S., & La Niece, C. (2009). The importance of brands in the lunch-box choices of low-
income British school children. Journal of Consumer Behaviour, 8(2-3), 84-99.  
http://dx.doi.org/:10.1002/cb.275 

Rosenlund, H., Kull, I., Pershagen, G., Wolk, A., Wickman, M., & Bergstrom, A. (2011). Fruit 
and vegetable consumption in relation to allergy: disease-related modification of 
consumption? Journal of Allergy & Clinical Immunology, 127(5), 1219-1225.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jaci.2010.11.019 

Ross, R. P., Campbell, T., Wright, J. C., Hustion, A. C., Rice, M. L., & Turk, P. (1984). When 
celebrities talk, children listen: An experimental analysis of children’s responses to TV 



226 

 

ads with celebrity endorsement. Journal of Applied Developmental Psychology, 5, 
185-202.  

Rossiter, J. R., Percy, L., & Donovan, R. J. (1991). A better advertising planning grid. Journal 
of Advertising Research, 31(5), 11-21.  

Rossiter, J. R., & Robertson, T. S. (1974). Children's TV commercials: testing the defenses. 
Journal of Communication, 24, 137-144.  

Rozendaal, E., Buijzen, M., & Valkenburg, P. (2009). Do children's cognitive advertising 
defenses reduce their desire for advertised products? Communications: The 
European Journal of Communication Research, 34(3), 287–303.  
http://dx.doi.org/:10.1515/COMM.2009.018 

Rozendaal, E., Buijzen, M., & Valkenburg, P. (2010). Comparing Children's and Adults' 
Cognitive Advertising Competences in the Netherlands. Journal of Children and 
Media, 4(1), 77-89.  http://dx.doi.org/:10.1080/17482790903407333 

Rozendaal, E., Buijzen, M., & Valkenburg, P. (2011). Children's understanding of advertisers' 
persuasive tactics. International Journal of Advertising, 30(2), 329-350.  
http://dx.doi.org/:10.2501/IJA-30-2-329-350 

Rozendaal, E., Lapierre, M. A., van Reijmersdal, E. A., & Buijzen, M. (2011). Reconsidering 
Advertising Literacy as a Defense Against Advertising Effects. Media Psychology, 
14(4), 333-354.  http://dx.doi.org/:10.1080/15213269.2011.620540 

Rust, L., & Watkins, T. A. (1975). Children's commercials: creative development. Journal of 
Advertising Research, 15(5), 21-26.  

Salbe, A. D., Weyer, C., Harper, I., Lindsay, R. S., Ravussin, E., & Tataranni, P. A. (2002). 
Assessing risk factors for obesity between childhood and adolescence: II. Energy 
metabolism and physical activity. Pediatrics, 110(2), 307-314.  

Salmon, J., Campbell, K. J., & Crawford, D. A. (2006). Television viewing habits associated 
with obesity risk factors: a survey of Melbourne schoolchildren. Medical Journal of 
Australia, 184(2), 64-67.  

Sanigorski, A. M., Bella, A. C., & Swinburn, B. A. (2007). Association of key foods and 
beverages with obesity in Australian schoolchildren. Public Health Nutrition, 10(2), 
152-157.  

Savage, J. S., Fisher, J. O., & Birch, L. L. (2007). Parental Influence on Eating Behavior: 
Conception to Adolescence. The Journal of Law, Medicine & Ethics, 35(1), 22-34.  

Sawyer, M. G., Harchak, T., Wake, M., & Lynch, J. (2011). Four-year prospective study of 
BMI and mental health problems in young children. Pediatrics, 128(4), 677-684.  
http://dx.doi.org/:10.1542/peds.2010-3132 

Scalley, B., Xiao, J., & Somerford, P. (2013). The cost of excess body mass to the acute 
hospital system in Western Australia 2011. Perth, Western Australia:   

Schacter, D. L. (2013). Memory: sins and virtues. Annals of the New York Academy of 
Sciences, 1303(1), 56-60.  http://dx.doi.org/:10.1111/nyas.12168 

Schor, J. B., & Ford, M. (2007). From Tastes Great to Cool: Children's Food Marketing and 
the Rise of the Symbolic. Journal of Law, Medicine & Ethics, 35(1), 10-21.  



227 

 

Scully, M., Wakefield, M., Niven, P., Chapman, K., Crawford, D., Pratt, I. S., . . . Morley, B. 
(2012). Association between food marketing exposure and adolescents’ food choices 
and eating behaviors. Appetite, 58, 1-5.  

Sekine, M., Yamagami, T., Handa, K., Saito, T., Nanri, S., Kawaminami, K., . . . Kagamimori, 
S. (2002). A dose-response relationship between short sleeping hours and childhood 
obesity: results of the Toyama Birth Cohort Study. Child: Care, Health and 
Development, 28(2), 163-170.  

Sharma, S. K., & Banga, A. (2007). Prevalence and risk factors for wheezing in children from 
rural areas of north India. Allergy and Asthma Proceedings, 28(6), 647-653.  

Shimp, T. A., Dyer, R. F., & Divita, S. F. (1976). An experimental test of the harmful effects of 
premium-orientated commercials on children. Journal of Consumer Research, 3(1), 1-
11.  

Silver, J. (1983). Does advertising influence snacking. Review of Business, 5(1), 24-29.  

Sixsmith, R., & Furnham, A. (2010). A content analysis of British food advertisements aimed 
at children and adults. Health Promotion International, 25(1), 24-32.  
http://dx.doi.org/:10.1093/heapro/dap045 

Skatrud-Mickelson, M., Adachi-Mejia, A. M., & Sutherland, L. A. (2011). Tween Sex 
Differences in Snacking Preferences during Television Viewing. Journal of the 
American Dietetic Association, 111(9), 1385-1390.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jada.2011.06.004 

Smeets, P. M., & Barnes-Holmes, D. (2003). Children’s emergent preferences for soft drinks: 
Stimulus-equivalence and transfer. Journal of Economic Psychology, 24(5), 603-618. 
 http://dx.doi.org/:10.1016/s0167-4870(03)00004-7 

Smit, E. G., Van Meurs, L. E. X., & Neijens, P. C. (2006). Effects of Advertising Likeability: A 
10-Year Perspective. Journal of Advertising Research, 46(1), 73.  
http://dx.doi.org/:10.2501/s0021849906060089 

Smith, R. E. (1993). Integrating information from advertising and trial: processes and effects 
on consumer response to product information. Journal of Marketing Research, 30(2), 
204-219.  

Soldavini, J., Crawford, P., & Ritchie, L. D. (2012). Nutrition Claims Influence Health 
Perceptions and Taste Preferences in Fourth- and Fifth-Grade Children. Journal of 
Nutrition Education and Behavior, 44(6), 624-627.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jneb.2012.04.009 

Somerset, S. M. (2003). Refined sugar intake in Australian children. Public Health Nutrition, 
6(8), 809-813.  

Spathopoulos, D., Paraskakis, E., Trypsianis, G., Tsalkidis, A., Arvanitidou, V., Emporiadou, 
M., . . . Chatzimichael, A. (2009). The effect of obesity on pulmonary lung function of 
school aged children in Greece. Pediatric Pulmonology, 44(3), 273-280.  
http://dx.doi.org/:10.1002/ppul.20995 

Speliotes, E. K., Willer, C. J., Berndt, S. I., Monda, K. L., Thorleifsson, G., Jackson, A. U., . . . 
Loos, R. J. F. (2010). Association analyses of 249,796 individuals reveal 18 new loci 
associated with body mass index. Nature Genetics, 42(11), 937-948.  



228 

 

Staiano, A. E., Harrington, D. M., Broyles, S. T., Gupta, A. K., & Katzmarzyk, P. T. (2013). 
Television, Adiposity, and Cardiometabolic Risk in Children and Adolescents. 
American Journal of Preventive Medicine, 44(1), 40-47.  

Stankov, I., Olds, T., & Cargo, M. (2012). Overweight and obese adolescents: what turns 
them off physical activity? International Journal of Behavioral Nutrition and Physical 
Activity, 9, 53.  http://dx.doi.org/:http://dx.doi.org/10.1186/1479-5868-9-53 

Stark, O., Atkins, E., Wolff, O. H., & Douglas, J. W. (1981). Longitudinal study of obesity in 
the National Survey of Health and Development. . British Medical Journal, 283(6283), 
13-17.  

Stead, M., McDermott, L., MacKintosh, A. M., & Adamson, A. (2011). Why healthy eating is 
bad for young people’s health: Identity, belonging and food. Social Science & 
Medicine, 72, 1131-1139.  

Steffen, L. M., Dai, S., Fulton, J. E., & Labarthe, D. R. (2009). Overweight in Children and 
Adolescents Associated with TV Viewing and Parental Weight: Project HeartBeat! 
American Journal of Preventive Medicine, 37(1S), S50-S55.  

Stettler, N., Signer, T. M., & Suter, P. M. (2004). Electronic games and environmental factors 
associated with childhood obesity in Switzerland. Obesity Research, 12(6), 896-903.  

Stoneman, Z., & Brody, G. H. (1981). The indirect impact of child-orientated advertisements 
on mother-child interactions. Journal of Applied Developmental Psychology, 2, 369-
376.  

Størdal, K., Johannesdottir, G. B., Bentsen, B. S., Carlsen, K. C. L., & Sandvik, L. (2006). 
Asthma and overweight are associated with symptoms of gastro-oesophageal reflux. 
Acta Pædiatrica, 95(10), 1197-1201.  http://dx.doi.org/:10.1080/08035250600589041 

Storey, M. L., Forshee, R. A., Weaver, A. R., & Sansalone, W. R. (2003). Demographic and 
lifestyle factors associated with body mass index among children and adolescents. 
International Journal of Food Sciences and Nutrition, 54(6), 491-503.  

Story, M. (2003). Television and food advertising: an international threat to children? Nutrition 
& Dietetics, 60(2), 72-73.  

Story, M., & Faulkner, P. (1990). The prime time diet: a content analysis of eating behavior 
and food messages in television program content and commercials. American 
Journal of Public Health, 80(6), 738-740.  

Sugimori, H., Yoshida, K., Izuno, T., Miyakawa, M., Suka, M., Sekine, M., . . . Kagamimori, S. 
(2004). Analysis of factors that influence body mass index from ages 3 to 6 years: a 
study based on the Toyama cohort study. Pediatrics International, 46, 302-310.  

Svensson, V., Jacobsson, J. A., Fredriksson, R., Danielsson, P., Sobko, T., Schiöth, H. B., & 
Marcus, C. (2011). Associations between severity of obesity in childhood and 
adolescence, obesity onset and parental BMI: a longitudinal cohort study. 
International Journal of Obesity, 35(1), 46-52.  
http://dx.doi.org/:http://dx.doi.org/10.1038/ijo.2010.189 

Tai, A., Volkmer, R., & Burton, A. (2009). Association Between Asthma Symptoms and 
Obesity in Preschool (4-5 year old) Children. Journal of Asthma, 46(4), 362-365.  
http://dx.doi.org/:doi:10.1080/02770900902759260 



229 

 

Tam, C. S., Garnett, S. P., Cowell, C. T., Campbell, K., Cabrera, G., & Baur, L. A. (2006). 
Soft drink consumption and excess weight gain in Australian school students: results 
from the Nepean study. Int J Obes (Lond), 30(7), 1091-1093.  
http://dx.doi.org/:10.1038/sj.ijo.0803328 

Taras, H. L., & Gage, M. (1995). Advertised foods on children's television. Archives of 
Pediatrics and Adolescent Medicine, 149(6), 649-652.  

Taveras, E. M., Sandora, T. J., Shih, M.-c., Ross-degnan, D., Goldmann, D. A., & Gillman, M. 
W. (2006). The Association of Television and Video Viewing with Fast Food Intake by 
Preschool-Age Children. Obesity, 14(11), 2034-2041.  
http://dx.doi.org/:http://dx.doi.org/10.1038/oby.2006.238 

Teitelbaum, J. E., Sinha, P., Micale, M., Yeung, S., & Jaeger, J. (2009). Obesity is Related to 
Multiple Functional Abdominal Diseases. The Journal of Pediatrics, 154(3), 444-446.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jpeds.2008.09.053 

Temple, J. L., Giacomelli, A. M., Kent, K. M., Roemmich, J. N., & Epstein, L. H. (2007). 
Television watching increases motivated responding for food and energy intake in 
children. The American Journal of Clinical Nutrition, 85(2), 355-361. Retrieved from 
http://ajcn.nutrition.org/content/85/2/355.abstract 

Thybo, A. K., Kühn, B. F., & Martens, H. (2003). Explaining Danish children's preferences for 
apples using instrumental, sensory and demographic/behavioural data. Food Quality 
and Preference, 15, 53-63.  

Tounian, P. (2011). Programming towards Childhood Obesity. Annals of Nutrition & 
Metabolism, 58, 30-41.  http://dx.doi.org/:http://dx.doi.org/10.1159/000328038 

Trent, M., Jennings, J. M., Waterfield, G., Lyman, L. M., & Thomas, H. (2009). Finding 
Targets for Obesity Intervention in Urban Communities: School-Based Health Centers 
and the Interface with Affected Youth. Journal of Urban Health, 86(4), 571-583.  
http://dx.doi.org/:http://dx.doi.org/10.1007/s11524-009-9355-6 

Tudor-Locke, C., Craig, C. L., Cameron, C., & Griffiths, J. M. (2011). Canadian children’s and 
youth’s pedometerdetermined steps/day, parent-reported TV watching time, and 
overweight/obesity: The CANPLAY Surveillance Study. International Journal of 
Behavioral Nutrition and Physical Activity, 8(66), 10.  

Ustjanauskas, A. E., Harris, J. L., & Schwartz, M. B. (2013). Food and beverage advertising 
on children's web sites. Pediatric Obesity, n/a-n/a.  http://dx.doi.org/:10.1111/j.2047-
6310.2013.00185.x 

Utter, J., Neumark-Sztainer, D., Jeffery, R., & Story, M. (2003). Couch potatoes or french 
fries: are sedentary behaviors associated with body mass index, physical activity, and 
dietary behaviors among adolescents? Journal of the American Dietetic Association, 
103(10), 1298-1305.  

Utter, J., Scragg, J., & Schaaf, D. (2006). Associations between television viewing and 
consumption of commonly advertised foods among New Zealand children and young 
adolescents. Public Health Nutrition, 9(5), 606–612.  

Valkenburg, P. M., & Buijzen, M. (2005). Identifying determinants of young children's brand 
awareness: Television, parents, and peers. Journal of Applied Developmental 
Psychology, 26(4), 456-468.  http://dx.doi.org/:10.1016/j.appdev.2005.04.004 



230 

 

van Zutphen, M., Bell, A. C., Kremer, P. J., & Swinburn, B. A. (2007). Association between 
the family environment and television viewing in Australian children. Journal of 
Paediatrics and Child Health, 43(6), 458-463.  http://dx.doi.org/:10.1111/j.1440-
1754.2007.01111.x 

Varraso, R. (2012). Nutrition and asthma. Current Allergy & Asthma Reports, 12(3), 201-210. 
 http://dx.doi.org/:http://dx.doi.org/10.1007/s11882-012-0253-8 

Venn, A. J., Thomson, R. J., Schmidt, M. D., Cleland, V. J., Curry, B. A., Gennat, H. C., & 
Dwyer, T. (2007). Overweight and obesity from childhood to adulthood: a follow-up of 
participants in the 1985 Australian Schools Health and Fitness Survey. Medical 
Journal of Australia, 186(9), 458-460.  

Vereecken, C. A., Todd, J., Roberts, C., Mulvihill, C., & Maes, L. (2006). Television viewing 
behaviour and associations with food habits in different countries. Public Health 
Nutrition, 9(2), 244-250.  http://dx.doi.org/:http://dx.doi.org/10.1079/PHN2005847 

Vernarelli, J. A., Mitchell, D. C., Hartman, T. J., & Rolls, B. J. (2011). Dietary Energy Density 
Is Associated with Body Weight Status and Vegetable Intake in U.S. Children. The 
Journal of Nutrition, 141(12), 2204-2210.  http://dx.doi.org/:10.3945/jn.111.146092 

Vik, F. N., Bjornara, H. B., Overby, N. C., Lien, N., Androutsos, O., Maes, L., . . . Bere, E. 
(2013). Associations between eating meals, watching TV while eating meals and 
weight status among children, ages 10--12 years in eight European countries: the 
ENERGY cross-sectional study. Int J Behav Nutr Phys Act, 10(1), 58.  
http://dx.doi.org/:10.1186/1479-5868-10-58 

Viner, R. M., & Cole, T. J. (2005). Television Viewing in Early Childhood Predicts Adult Body 
Mass Index. The Journal of Pediatrics, 147(4), 429-435.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jpeds.2005.05.005 

Wake, M., Canterford, L., Patton, G. C., Hesketh, K., Hardy, P., Williams, J., . . . Carling, J. 
B. (2010). Comorbidities of overweight/obesity experienced in adolescence: 
Longitudinal study. Archives of Disease in Childhood, 95(3), 162-168.  

Wake, M., Hardy, P., Canterford, L., Sawyer, M., & Carlin, J. B. (2007 ). Overweight, obesity 
and girth of Australian preschoolers: Prevalence and socio-economic correlates. 
International Journal of Obesity, 31(7), 1044-1051.  

Wake, M., Hesketh, K., & Waters, E. (2003). Television, computer use and body mass index 
in Australian primary school children. Journal of Paediatrics and Child Health, 39, 
130-134.  

Wake, M., & Maguire, B. (2012). Chapter 9. Children's body mass index: cohort, age and 
socio-economic influences. In Growing up in Australia: The Longitudinal Study of 
Australian Children. Annual statistical report 2011. (Melbourne, Victoria: (Australian 
Institute of Family Studies). 

Wake, M., Salmon, L., Waters, E., Wright, M., & Hesketh, K. (2002). Parent-reported health 
status of overweight and obese Australian primary school children: a cross-sectional 
population study. International Journal of Obesity, 26, 717-724.  

Walker, D., & Dubitsky, T. M. (1994). Why liking matters. Journal of Advertising Research, 
34(3), 9-18.  



231 

 

Wang, Y., & Lobstein, T. (2006). Worldwide trends in childhood overweight and obesity. 
International Journal of Pediatric Obesity, 1(1), 11-25.  
http://dx.doi.org/:10.1080/17477160600586747 

Wardle, J., Carnell, S., Haworth, C., & Plomin, R. (2008). Evidence for a strong genetic 
influence on childhood adiposity despite the force of the obesogenic environment. 
The American Journal of Clinical Nutrition, 87(2), 398-404.  

Warren, R., Wicks, R. H., Wicks, J. L., Fosu, I., & Chung, D. (2008). Food and Beverage 
Advertising on U.S. Television: A Comparison of Child-Targeted Versus General 
Audience Commercials. Journal of Broadcasting & Electronic Media, 52(2), 231-246.  
http://dx.doi.org/:10.1080/08838150801992037 

Weber, K., Story, M., & Harnack, L. (2006). Internet food marketing strategies aimed at 
children and adolescents: a content analysis of food and beverage brand web sites. J 
Am Diet Assoc, 106(9), 1463-1466.  http://dx.doi.org/:10.1016/j.jada.2006.06.014 

Wellard, L., Glasson, C., & Chapman, K. (2012). Fries or a fruit bag? Investigating the 
nutritional composition of fast food children’s meals. Appetite, 58, 105–110.  

Welsh, J. A., Karpen, S., & Vos, M. B. (2013). Increasing Prevalence of Nonalcoholic Fatty 
Liver Disease Among United States Adolescents, 1988-1994 to 2007-2010. The 
Journal of Pediatrics, 162(3), 496-500.e491.  
http://dx.doi.org/:http://dx.doi.org/10.1016/j.jpeds.2012.08.043 

Wickens, K., Barry, D., Friezema, A., Rhodius, R., Bone, N., Purdie, G., & Crane, J. (2005). 
Obesity and asthma in 11–12 year old New Zealand children in 1989 and 2000. 
Thorax, 60(1), 7-12.  http://dx.doi.org/:10.1136/thx.2002.001529 

Wiecha, J. L., Peterson, K. E., Ludwig, D. S., Kim, J., Sobol, A., & Gortmaker, S. L. (2006). 
When Children Eat What They Watch: Impact of Television Viewing on Dietary Intake 
in Youth. Archives of Pediatric and Adolescent Medicine, 160(14), 436-442.  

Wijga, A. H., Scholtens, S., Bemelmans, W. J. E., Kerkhof, M., Koppelman, G. H., 
Brunekreef, B., & Smit, H. A. (2010). Diet, Screen Time, Physical Activity, and 
Childhood Overweight in the General Population and in High Risk Subgroups: 
Prospective Analyses in the PIAMA Birth Cohort. Journal of Obesity, 1-9.  
http://dx.doi.org/:10.1155/2010/423296 

Wilcox, B. L., Kunkel, D., Cantor, J., Dowrick, P., Linn, S., & Palmer, E. (2004). Report of the 
American Psychological Association task force on advertising and children. 
Washington, DC:  Retrieved from 
http://www.apa.org/pi/families/resources/advertising-children.pdf 

Willers, S. M., Wijga, A. H., Brunekreef, B., Scholtens, S., Postma, D. S., Kerkhof, M., . . . 
Smit, H. A. (2011). Childhood diet and asthma and atopy at 8 years of age: the 
PIAMA birth cohort study. European Respiratory Journal, 37(5), 1060-1067.  
http://dx.doi.org/:http://dx.doi.org/10.1183/09031936.00106109 

Wilson, N., Signal, L., Nicholls, S., & Thomson, G. (2006). Marketing fat and sugar to 
children on New Zealand television. Preventative Medicine, 42(2), 96-101.  
http://dx.doi.org/:10.1016/j.ypmed.2005.11.009 

Wind, M., de Bourdeaudhuij, I., te Velde, S. J., Sandvik, C., Due, P., Klepp, K.-I., & Brug, J. 
(2006). Correlates of Fruit and Vegetable Consumption Among 11-Year-Old Belgian-



232 

 

Flemish and Dutch Schoolchildren. Journal of Nutrition Education and Behavior, 
38(4), 211-221.  http://dx.doi.org/:http://dx.doi.org/10.1016/j.jneb.2006.02.011 

Woodward, D. R., Cumming, F. J., Ball, P. J., Williams, H. M., Hornsby, H., & Boon, J. A. 
(1997). Does television affect teenagers' food choices? Journal of Human Nutrition 
and Dietetics, 10, 229-235.  

Woolfolk, M. E., Castellan, W., & Brooks, C. I. (1983). Pepsi versus Coke: labels, not tastes, 
prevail. Psychological Reports, 52(1), 185-186.  
http://dx.doi.org/:10.2466/pr0.1983.52.1.185 

World Health Organization. (2009). Global health risks: mortality and burden of disease 
attributable to selected major risks. Geneva, Switzerland:  Retrieved from 
http://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_full.p
df 

World Health Organization. (2010). Set of recommendations on the marketing of food and 
non-alcoholic beverages to children. Geneva Switzerland: W. H. Organization. 
Retrieved from http://whqlibdoc.who.int/publications/2010/9789241500210_eng.pdf 

World Health Organization. (2012). A framework for implementing the set of 
recommendations on the marketing of foods and non-alcoholic beverages to children. 
Geneva Switzerland: W. H. Organization. Retrieved from 
http://apps.who.int/iris/bitstream/10665/80148/1/9789241503242_eng.pdf 

Yeung, E. H., Zhang, C., Louis, G. M. B., Willett, W. C., & Hu, F. B. (2010). Childhood size 
and life course weight characteristics in association with the risk of incident type 2 
diabetes. Diabetes Care, 33(6), 1364-1369.  

Yokum, S., Gearhardt, A. N., Harris, J. L., Brownell, K. D., & Stice, E. (2014). Individual 
differences in striatum activity to food commercials predict weight gain in adolescents. 
Obesity, n/a-n/a.  http://dx.doi.org/:10.1002/oby.20882 

Yokum, S., Ng, J., & Stice, E. (2011). Attentional Bias to Food Images Associated With 
Elevated Weight and Future Weight Gain: An fMRI Study. Obesity, 19(9), 1775-1783. 
 http://dx.doi.org/:10.1038/oby.2011.168 

Young, B. M., De Bruin, A., & Eagle, L. (2003). Attitudes of Parents Toward Advertising to 
Children in the UK, Sweden and New Zealand. Journal of Marketing Management, 
19, 475-490.  

Yu, J. (2012). Mothers’ perceptions of the negative impact on TV food ads on children’s food 
choices. Appetite, 59(2), 372-376.  

Zeinstra, G. G., Koelen, M. A., Kok, F. J., & de Graaf, C. (2007). Cognitive development and 
children's perceptions of fruit and vegetables; a qualitative study. International 
Journal of Behavioral Nutrition and Physical Activity, 4(30), 11.  
http://dx.doi.org/:10.1186/14795868-4-30 

Zimmerman, F. J. P., & Bell, J. F. P. M. N. M. P. H. (2010). Associations of Television 
Content Type and Obesity in Children. American Journal of Public Health, 100(2), 
334-340.  

Zuppa, J. A., Morton, H., & Mehta, K. P. (2003). Television food advertising: 
counterproductive to children's health? A content analysis using the Australian Guide 
to Healthy Eating. Nutrition and Dietetics, 60(2), 78-84.  



233 

 

 

 


