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Rationale for using an alternative thesis format

This thesis has been prepared following #igernative paper formatin
accordance with the guidelines provided by the University of Liverpool for including
research papers in a doctoral thesis. This alternative format was selected for the
purpose of facilitating the publication of this research in scientific journals.
Specifically, Chapters 25 are represented by separate published manuscripts, and
Chapter 6 is written as a traditional thesis chapter. It was originally intended that the
study in this chapter be written in paper format in preparation to be submitted to a
scientific journal. However, due to COVHD9 data collection had to be curtailed and
consequentlympacted the target sample siE®r consistency, the formatting of this
chapter matches the font and style used throughout this thesis, and the references are
presented in a single section at the end
is included before each published manuscript and study chapter to explain how each
study fits within the broader narrative
Conclusionsd section follows and summar.
thesis, a General Introduction describing the background literature is provided in

Chapter 1, and a General Discussion@inapter 7.
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Abstract

Badground

Overweight and obesity, particularly in childhood, are a major public health concern.
Chil drenbs exposure to pervasive market.]
sugar, and/or salt (HFSS) is identified as a risk factor for the develominebésity
andnoacommuni cabl e di seases. Policy action
marketing is reliant on robust research evidence of its prevalence and effects on eating
behaviour. While extensive evidence exists to demonstrate the negHéuts of
traditional broadcast (TV) advertising on food intake and its antecedents (e.qg.
preference), the impact of newer forms of digital food marketing have received little
empirical attention to date. This research is important because digital fokeitimg

is considered to be more powerful than TV food advertising as it is less overt (i.e.
embedded in nenommercial content) meaning children may have more difficulty in
resisting the persuasive attempt. Furthermore, HFSS branded products are frequentl
featured and recommended by peers and influencers irgeserated content, and
consumers are found to be more trusting of this marketing than more explicit brand
driven messages. With children spending increasing amounts of time in social media
andengging with influencersd content (e.g.
clear need for research to examine the extent, nature and impact of influencer
mar keting of HFSS foods on young peopl e.
influencers andheir reasons for engaging with this content may affect their responses

to influencer marketing and should be explored.

Aims
1) to quantify exposure to and the power of influencer marketing of foods
2)to quantify the 1 mpacteatndgbehaviours mar ket |
3y to understand how this marketing may |
considering psychological underpinnings, and the role of personal and

contextual factors

Methods

vii



A mixed methods approach was adopted in this thesis. The firgtieahstudy

examined the effect of influencer marketing of foods (HFSS aneHi86/healthy)

i n I nstagram post Ghapten2). the isdcahd empidcal studgt a k e
assessed the effect of influenocearketingppf a br anded HFSS snack
video blog (vliog), with or without an adyv
and intake Chapter 3). A content analysi®explored the prevalence, nature, and
healthfulnessof foods featured in popular Yduber® viogs (Chapter 4). A
gualitative study explored childrends wun
marketing of HFSS food<Chapter 5). A final empirical study assess#uk effect of

influencer marketing of HFSS foods versus simflle. norendorsed)food cue

exposure on (Chapterdr ends i ntake

Results and Discussion

Exposure to influencer marketing of HFSS
increased consumption (kcals) overall and of HFSS foods specifically, whereas
promotion of healthy foods had no effect on healthy food consumpGbagter 2).

Children exposed to influencer marketing of a branded HFSS snack in a YouTube viog
(with or without an advertising disclosure) displayed increased preference and
consumption (kcalspf the endorsed snack relative to an alternative -gratorsed)
snack. Advertising disclosures offered
(Chapter3) . Foods were highly prevalent in po
frequently less healthy (496) than healthy (34.5%). Presentation differed according

to nutritional profile, with less healthy foods more often; branded, presented in the
context of eating out, described positively, not consumed, and featured as part of an
explicit marketing campgn (Chapter 4). Overall, children perceived favourite
YouTuber 6s opinions on product sChiden be <cr
had a reasonable understanding of the persuasive intent of influencer marketing and
were sympathetic towards favouritéouTubers for collaborating with brands
(Chapter 5). Preliminary findings suggest that exposure to influencer marketing of

HFSS foodsn Instagram posts and simple (i.e. remdorsed) food cue exposure did

not significantly af f(Emapter &.hThis dtude wass (kc
underpowered to detect such effects (data collection curtailed due to CI®,D

although effect sizes were small.
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Conclusions and Implications

The findings from this thesis provide important contextual information and fugges
that foods featured in popular YouTubers
relative to healthier foods, are more oftpresented positively anteatured in

i nfluencer mar keting campaigns. Chil drer
HFSS foodss associated with increased intake and preference for the endorsed brand,
highlighting significant power to influe
di scl osures are redundant in increasing c
even ehance the effects. Unlike other forms of marketing, children have positive
opinions of influencer marketing. In particular, they considproduct
recommendationgom favourite YouTuberso be credible and relevant, and actively

seek this content. Thesadiings should inform policy deliberations in this area so that

childrends exposure to influencer market.
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Chapter 1: General Introduction

1.1 Obesity in children
1.1.1 Definingobesity and weight status

Overweight and obesity are defined as abnormal or excessive fat accumulation
to the extent that health may be impai(®dHO, 1998) In adults, weight status is
most frequently measured using Body Mass Index (BMI), which is recognised as the
international definition of obesit§vicCarthy et al., 2006 BMI is calculated as weight
in kilograms (kg) divided by height in ntes squared (A An adult with a BMI within
the range of; 18.524.9 kg/ntis classified as having a healthy weightj 229.9 kg/nt
as having overweight, and 3040 kg/n? as having obesity. However, BMI does not
consider different forms of increasedssasuch as fat, lean tissue or b@eCarthy
et al.,, 2006) and so some osider better measures of excess fat to be waist
circumference measurements, skinfold thickness, magnetic resonance imaging (MRI)
or duatenergy Xray absorptiometryBray & Bdlanger, 2006; Cole et al., 2000)

In children, the classification of weight status is also most frequently measured
using BMI. However, BMI changes substantially with agel gende(Cole et al.,
1995) for examplea BMI of 21.5kg/m would demonstrate a healthy weight in a 12
yearold female, overweight in a 3yarold male and obesity in a-yearold of either
sex. Therefore, BMI zscores adjustedbf age and gender are calculated to enable
internationally comparable prevalence rates of childhood overweight and obesity
(Cole et al., 2000)

1.1.2 Obesity rates

In adults, worldwide rates of oweeight and obesity have increased
substantially over the past 40 yedPsnhasHamiel & Zeitler, 2005) Globally (in
counties with measured data) the US has the highest obesity prevalence (38%),
followed by Mexico (32%), and New Zealand (31%), the UK is rankédighest
(27%) (OECD, 2017) The latest Health Survey for England, conducted in 2017,
estimated that 28.7% of adultsvieaobesity and a further 35.6% have overweight
(House ofCommons, 2018)

In children, worldwide prevalence of obesity has also increased, and between
the years 1975 and 2016, rose from 11 million to 124 mi(MdRIO, 2017) Globally



(in counties with measured dathe US has the highest childhood obesity prevalence
(31%), followed by Canada (24.5%), and Greece (21.5%), the UK (England) is ranked
18" highest (14%)YOECD, 2017) In England, rates are estimated by the National
Child Measurement regramme (NCMP), which measures a sampleowdr one
million children in primary schools in reception (agé gfears) and year 6 (age-1Q
years)(NHS Digital, 2019b)The program has extensive reach and so is considered to
be representative of all children living in Englandwever parents can oput of
having their child measurgiovacs et al., 2018)'he most recent datachool year
2018/19)show that 9.7% of children ageebdyears have @sity and a further 12.8%
have overweight. Rates increase with age, with 20.2% dfl19ears olds having
obesity and a further 14.2% having overweight. Thaygr a third of children in
England are classified as having overweight or obesity when they begondary
school, with similar rates are also reported in Wales, Scotland and Northern Ireland
(House of Commons, 2018)Rates vary across different societal groups. Children
living in the most deprived areas of the UK, are more than twice as likely to have
obesity compared with children living in the leakeprived areagNHS Digital,
2019b)

1.1.3 Consequences of obesity

There is growing evidence of the impact of childd@verweight and obesity
on chil drends psyc hbeihgpbgth iothd sheaanddongehty s i ¢ a |
In relation to psychological consequences, compared with children of a healthy weight,
children with overweight or obesity have poorer mengaltin (e.g. higher rates of
anxiety or depressiofiudwig, 2007), tend to be socially isolated, and have reduced
educational attainmer(Pizzi & Vroman, 2013; Reilly & Wilson2006) Physical
consequences include an increasing prevalencebfalated diseases that once were
rare in children, including type 2 diabetes and hypertenfioabetes UK, 2018;
PinhasHamiel & Zeitler, 2005)Furthermore, lsildren with overweight or obesity are
likely to maintain their status into adulthod®ingh et al., 2008)and are at an
increased risk of premature death and preventable disafiigey et al., 2014)
Obese dults are more likely to develop a number of fsmmmunicable diseases
including cardiovascular disease, some cancers, asthma, typbe2edjaliver and
respiratory disease, and chronic inflammatibrabetes UK, 2018; Guh et al., 2009;

Ludwig, 2007; WHO, 2016a) hese diseases are approximated to account for 86% of



deaths in the World Health Organization (WHO) European Re@éHO, 2019)
Unsustainable pressure is placed on health care sedviegsoverweight and obesity
related conditionéSwinburnet al., 2011)and is estimated twst the NHS £6.1 billion
each yea(Public Health Englan®017a) There weraalmost 900,00@besity related
hospital admissiongr 20182019 a figure that increases each yédHS Digital,
2018)

It is clear that besity confers substantial personal, societal and financial
burden ando prevention is an international public health priority. The WHO asserts
that for children and adolescents the prevention of obesity implies the need to restrict
the inake of HFSS foods, promote the intake of fruit and vegetables, and endorse an
active lifestyle(WHO, 2003) Preventativemeasures include modification of the
environment in ordeto; limit exposure to HFSS food marketing (eggulation that
restricts this marketingprovide necessary skills and information to encourage healthy
food choices (e.g. via weight management services and interventions offered by the
NHS), and enhance physical activity in schools and communitiesrigigtives such
as the daily milefHM Government, 2016Y0nce obesity is established in childhood
it is much more difficult to reverse through interventioidead et al., 2017)
Therefore, preventative measures are considered to have optimal effects if started in
early childhood (between birth and primary sch@Bbown et al., 2019; Summerbell
et al., 2012)

1.2Changes to the food environment contributing to obesity

Obesity is a consequence of energy imbalance caused by consuming more
calories than the body can use effectiv@yHO, 2016a) Children living with
overweight or obesity in the UK are consuming up to 500 edosktra each day
(Public Health Englash, 2018) While food intake is a behavioural action, behaviour
is heavily influenced by the social, cultural and physical environment in which it is
made and t is this environment that has changed in parallel with the rising levels of
obesity(Swinburn et al., 2011) T h e ¢ @dndrsnmeneinchacacterised by the
increased availability and afforbidity of unhealthy foodsnd/or beverage$éreafter
referred to mor(®winburnmtmal, 2011Fer exampte,cchildrén)in
the UK are growing up amid an increasing numberastfbod retail establishments
(Food Standards Agency, 2019ffering portion sizes that often exceed dietary

recommendationglaworowska et al., 201,4nd which daot always provid caloric



information(Robinson et al., 2019alorie for calorie these foods (unhealthy foods)

are approximately three times cheaper to buy than healthier altern@he$ood
Foundation, 2019) These findings are of concern becauBis environmentis
purported to contribute to overconsumptififoresight, 2007; Lake & Townsend,
2006; Swinburn et al., 1999 framework developed by Turner et §2018)asserts

there are eight key dimensions of the food environment that shape food consumption
globally; 1) food availability,2) food prices,3) food vendor and product properties
(e.g. food quality, packaging}) food marketing and reguian, 5) food accessibility,

6) food affordability,7) convenience (e.g. preparation and cooking),&uigsirability

(e.g. tastes, skills)lhe WHO contends thatliackling modifiable risk factors, such

as those conceptualised byrner et al., (2018)childhood obesity rates and many
nornrcommunicable diseases could be delayed or even prev@hité®, 2019) The

risk factor explored irthis thesis concerns the pervasive guaverful marketing
practices of HFSS food compani{€dark et al., 2020However, obesity is a complex
disease and other fundamental contributors, in addition to the food environment, such
as behaviour, genetics, physical activity and culane also important and would
require tacklig if society seeks to effect meaningful change in obesity rates and
population healtliPublic Health England, 2017a)

1.2.1 Ubiquitousnarketing of HFSS foods

After the US and China, the UK is therthiargest advertising market in the
world (House of Lords, 2018; UK Advertising Aasciation, 2019) Marketing is
defined as any form of commercial communication that is designed to increase the
recognition, appeal and/or consumption of a product or sefVidéO, 2012) Its
impact is asserted to be anttion of both the level aéxposure(i.e. the reach and
frequency of promotions) and tipewer(i.e. via the creative content of the message
e.g. design and persuasive techniques) to produce behavioural change (e.g. preference
for the marketed producfyWWHO, 2010) Marketing techniques include advertising,
direct marketing (e.goromotional emails/text messages/phone calls, doorstep selling,
promotion and sampling schemes in schpofgoduct placement and branding,
product design and padgfiag, point of sale and sponsorships (Sksble 1).
Furthermore, techniques are often integrated to form more powerful campaigns
(Keller, 2009; WHO, 2013)



Table 1: Promotional methods and techniques used in foarketing to children

Methods/Techniques

Examples

Marketing' methods éxposurg

Broadcast advertising

Non-broadcast advertising

Direct marketing

Sponsorships

Point of sale

(e.g. in store, vending machine

Marketing techniquepbwel:

Product placement and brandir

Televsion (TV) advertisements
Radio advertisements

Printed media (magazines, newspape
advertisements

Outdoor advertisements (billboards,
posters, vehicles)

Cinema advertisements

Digital marketing (Internet, social
media, influencer marketing, SMS)
Promotional emails/text
messages/phone calls

Doorstep selling

Sampling schemes in schools

TV and radio shows

Events including community and scho
Educational material and equipment
Programmes and campaigns

Sports and teams, athletes
Celebrities and influencers

Highly visible displays, including end
of aisle and check out

Special offers

Free samples

Placement in contenTV¥, films,
computer gamesocial media)
Branded toys (e.g. gift with fast food
meal)

Branded computer games, advergams

and apps



Product design and packaging  Attractive design of product and
packaging (theme of fun, bright colour
brand equity characters)

On packpromotions, gifts and games

a0Marketingd is a synonym for promotion

marketing mix

Childrenare viewed to be an important demographic group by food marketers
and are preferentially targeted to a greater extentdahgother grougLinn, 2013;
Montgomery, 2015)This is likely because children affect product sales in three ways
(Story & French, 2004)1) children have independent spending power in the form of
pocket money which is often spent on snacks and confectid)antyildreninfluence
family spending (parents who are accompanied by children to the supermarket are
more | i kely to acquiesce to childrends d:
HFSS products), arg) children become adults, who are not only responsible &r th
own purchasing, but likely that of a family. Brands seek to engage children with
marketing activity from a young age so that brand awareness, preference, and loyalty
can be harnessemh, assuré¢ hey benefit financially over
Unhequi vocal evidence demonstrates t h i
influenced by HFSS food marketifigoyland et al., 2016; Cairns et al., 2013; Hastings
et al., 2006; Sadeghirad et al., 2016; Smith, Kelly, Yeatman, & Boyland, 2019; WHO,
2016a) Whereas most research has focussed on food marketing in broadcast media
(e.g.TV), research on marketing in ntwnoadcast media (e.g. online, social media,
onrdemand services, online gaming and mobile applications) has received
substantially less atteotn, but is gaining momentu@uchanan etlg 2018; Lapierre
et al.,, 2017; WHO, 2019) An overview of childrenbs
existing evidence on childrends exposur e

marketing is now given.

1.3 Digital marketing of HFSS foods
131¢il drends media consumpti on

National surveys in the UfAnderson & Jingjing, 2018; Common Sense
Media, 2017) Europe(Livingstone et al., 2013; Smabhel et al., 202)d the UK
(Ofcom, 2016, 2017, 2019, 2020=4ve illustrated the amount of time that children



spend engaging with different typ®&®s of m
viewing has remained relatively staldeer recent yeardime onine has increased
substantially{Ofcom, 2019; P, 2018) In the UK, as reported in a survey by the
Office of Communications (Ofcom), each weeld Byearolds spend approximately
13 hours watchin@V and 13.5 hours onling®fcom, 2019) Furthermore, &lf of 10
year olds own a smartphone,icH dr ends preferred device
(Ofcom, 2020a)A large scale project that collected data fr@&000 children and
adolescents (A6 yearshcrossl9 European countrieiundthe most popular online
activities were watching videos, listening to music, communicating with friends and
family, gaming, and using social medi@&mabhel et al., 20200verall, over half of
those surveyedeported using social media which is consistent with data collected
from separate surveys in the UK, US and Eur@peingstone et al., 2011; Ofcom,
2020b; Statistica, 2018)

Social media platformse(g. Instagram, YouTube, Facebodable the
creation and exchange of information and tggarerated conteaplan & Haenlein,
2010)andwere developed in the m2D00s(Taylor & Pagliari, 2018)Most platforms
require account holders to be a minimum age of 13 years, however ychiidemn
are known to uséke date of births in order to create accounts. For exampiee
UK, 21% of 811year olds report having a social media account,aaqdarter of
parents allow their childof under 13 years) to do §®@fcom, 2020a)Children also
access social media platformss i ng parentso6é6 accounts or b
in order to view conter{Ofcom, 2019)In the US, 81% of parents allow their child of
under 11 years to watch contem YouTubgPew Research Center, 2018puTube
is the most popular platform with children in the US and the fidflowed by
Instagran(Anderson & Jinging, 2018; Common Sense Media, 2017; Ofcom, 2Q20a)
In a recent survey that asked childrérlb years) in the UK about theontentthey
watch on YouTube58% said funny videos, 61% music video8% 6 how t o6 vi d
42% tutorials/gamers86% content ploaded by YouTube video bloggeend 23%
product reviewsilinboxingvideos(Ofcom, 2020b)seeFigure 1.1)



Figure 1.1: Type of content watched on YouTube by adults and childrehe UK
(Ofcom, 2020b)
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1.3.2 Exposure to digital food maeting

Digital marketing is defined as promotional activitya digital mediumthat
pursuedo maximise impact througtata analytics and/or creative technig(&%10,
2016b) Marketing is delivered bgutomated buying and selling of advertising space
in the following digital formats websites, social media, emails, SMS messaging,
online applications {@ps) and online games (e.g. adverganiiés)ly, Vandevijvere,
et al., 2015) Expenditure on digital marketing is increasing year on gdadiakix,
2018; Powell, Harris, et al., 20138nd it is estimated that in 2021 the spend on
marketing aimed at children will be US $1.7 billighwC, 2018) Whereas TV
advertising appears at recognisable intervals within and between progra(@wieig
et al., 2013) digital marketing is often embedded directly into online content itself
(WHO, 2016a) Furthermore, with the rise of social media, marketingis featured
in usergener at ed content (1. e. Vi a consum
recommendations) agell asbeing explicitly brand drive(Knoll, 2016) Social media
marketing has been broadly differentiated into three typesged medigpaid media
andearned medigStephen & Galak, 2012k xamples of each are now discussed.



Ownedmediarefers to marketing activity in channels that a company owns.
The majority of food brands maintain social media accoiiesningMilici & Harris,
2020) and encourage user engagement by frequently emplothe following
techniques; competitions, coupons and offers, links to special events, humour, and
bold graphicgGaber & Wright, 2014; Harris et al., 2014; Vassallo et al., 2008y
also utilise consumer fis in order to gain product feedba@Richardson & Harris,
2011) and invite wusers to O0liked and O0she
engagemenandreach. A study in Australia has highlighted theeesive reach of
HFSS brands on soci al media, as the food
were CocaCola (59.8 million likes), Red Bull (36.1 million likes) and Oreo (31.9
million likes) (Freeman et al., 2@). As there is no incremental cost associated with a
brand expanding its followers on social media, digital marketing provides access to a
large number of consumers with relatively less monetary investment compared to TV
advertising.

Paid mediarefersto marketing activity that a company or its advertisers
generates, for example if4FSS food brangbays or gifts a product to a celebrity to
befeaturedn a sponsored post on social media. Such posts are found to be increasingly
common(Jenkin, Signal, et al., 2014; Kelly, Vandevijgeet al., 2015)For example,
in a recent campaign, Co€la paid pop star Selena Gomez US $500,000 to post an
image of herself sipping a bottle of Ce€ala on her Instagram accolfhteine, 2016)

This pop star has over 100 million Instagram followers and the image received over 6
million 6li kesd, hi ghl i gpdetommeycialtmessages.i d e d
Furthermore, the effects of this marketiswre multiplicative, as it is not only followser

of a celebrity orbrand whoare exposed to activitypn their social media pagesut

also their wider network (i.e. their pee(8YHO, 2013)

Earned mediaefers to marketing activity that a company does not directly
generate. An example would be if a celgbar peer posted seeminglygenuine (i.e.
not sponsored) wordf-mouth recommendation for a company or product in their own
usergenerated content. Earned media marketing is often encouraged through brands
prompting wusers t o 0 scongentevibh othars, od evangtd pr
generate their own versions of campai@¢@beyne et al.2013; Lawlor et al., 2016;

WHO, 2016b) Anal ysi s of aydaeold®) slrtstagraims pbsts (has4
demonstrated that they often mimic campaigns, with branded HFSS foods frequently

featured in this conterfHolmberg et al., 2016)



There are substantial methodological, ethical and legal challenges when
me a s ur i n gactoahekpbsdre te digitad marketing and its effects; information
on user engagement with conténis often restricted to providers and not accessible
to academic researcheBy;is costly to accesg) can rely on accuracy of sakport,
which can be unreliable as children may lack awareness of adverfiseily,
Vandevijvere, eal., 2015; Stevenson, 2014; Tatl@olden et al., 2017; WHO, 2019)
also4) digital marketing can be behaviourally targeted (e.g. the content displayed on
i ndi vidual usersod soci al media accounts |
content vaes from person to pers@matlow-Golden et al., 2016; WHO, 2016land
5 there are ethical I ssues (Weller,a20616)e ssi ng
Nevertheless, researchers have identified useful means to illustrate the extent of
childrends exposure to adbpting conment &nalysis n g ,
met hods, t he us e-repoft méasuresa These stadigill row de s el f
discussed in relation their methodology, findings, and limitatians

Studies worldwide have consistently shown that digital food marketing
predominantly promotes HFSS produ@sdounting fo65% 80% of this marketing
as opposed to healén product§ASA, 2019a; Potvin Kent & Pauzé, 2018b, 2018a;
Quitteina, Hallez, et al., 2019 ost of these studies havédied on manual monitoring
of websites and/orogial media platforms popular with children to quantify food
marketing exposure. For example, in Belgium adolescentd§zars) were asked
to take screenshots of food images they encountered while using social media
platforms over a duration of one weutteina, Hallez, et al., 201%nalysis of the
images (611 in total) revealed adolescents were mesiysed to nowore (i.e.

HFSS) foods (67%) as opposed to core foddw findings fom these studieare
consistent with a comprehensive set of stutled have monitored advertisements
featured in TV programmes popular with children asttbw HFSS foodsare
advertised more frequently than healthy fo¢Bsyland et al., 2011; Harris et al.,
2014; Kelly et al., 2010; Potvin Kent & Pauzé, 2018a; Powell, Schermbeck, et al.,
201 3; Royo Bordonada et al ., 2016)

Social media is one of the prefed marketing channels for companies to
promote these food¢Kelly, Vandevijvere, et al.2015; WHO, 2019) Detailed
analytics, for example engagement r@eay. the number of views, likes, comments,
shares promotional content receives), elick-through rate (i.e. the number of users

who clicked on a link featured in an advertisemenyabrands to identify the reach
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of social media marketinArora et al., 2019; WHO, 2019However, as previously
stated, restriction of this data means that researchers hasly tn other means to
measure exposure. fgarents are mostly unaware oftheih i | dr e n 6 $oode x p o s u
marketing on social medifNewman & Oates, 2014; Tath-Golden et al., 2016)
becausehildren tend to use these platforms al@@&om, 2020a; Tolbert & Drogos,
2019) some studies have employed gelport measures. A study which asked a
sample of UK adolescents (l13-years) to report on their engagement with HFSS
food marketing on sodianedia found that 73% had followed HFSS food brands on
social media, 62% had clicked on HFSS food advertisements, and 57% had purchased
HFSS products on apps or gam@®gicalis, 2016) Similar rates of adolescent
engagement with this marketing are reported in surveys in thgle®ingMilici &
Harris, 2020) Ireland (Tatlow-Golden et al., 2016and Australia(Freeman et al.,
2014)

AAvatar 0 st udcmentoned accuracy artd neeliadilityassues of
selfreport studiegSmith, Kelly, Yeatman, & Boyland, 2019; Stubbs et al., 1988)
creating hypothetical social media accounts for different types of users (e.g. children)
and monitoring the marketing receivigtharris et al., 2015; Jenkin, Signal, et al., 2014;
Vassalloetal.,,2018) An avatar study in the UK moni
over) socal media profiles over a twaweek period ASA, 2019a) Children received
a taal of 947 adverts for HFSS products over this time, with similar findings reported
in avatar studies in the USlarriset al., 2015and New Zealan@Jenkin, Signal, et
al., 2014) Ho we v er actualdéxpobudertoeHF8Sfood marketing on social
media cannot be extrapolated frairesestudies, as avatars are not reflective of
c hi | dr e ndvsing hebaviauadr their reactions to marketing. Some researchers
have thereforselectedtonanual 'y moni tor chil drenbs e)
in social media. For example, researchers in Malaysia conducted a content analysis of
adverts (pogpup and lanner) featured in YouTube channels popular with chilifan
etal,2018) They found o6food dverts) wasetheemostg e s 6
frequently advertised product category, and just over half of these adverts (56%)
promoted norcore (HFSS) foods. In a Canad study children (711 years) and
adolescents (26 years) were invited into the lab where the screersafpersonal
devices were recorded for ten minutes whilst accessing favourite social media

platforms(Potvin Kent et al., 2019Analysis of the recordirggshowed that 72% of
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the sample were exposed to HFSS food mar |
most frequently advertised food category.

1.3.3 Power of digital food marketing

A robust literature demonstratésitHFSS food marketing in traditional media
uses a range of engaging and persuasive techniques to appeal to children, including
stimulating graphics, auditory cues, prer
(Bernhardt et al., 2013; Boyland et al., 2012; British Heart Foundation, 2011; Cairns
et al., 2013; Jenkin, Madhvani, et al., 2Q1Ppsitive stimuli such as celebrity
endorserge.g. pop stars and athletes) and brand equity characters (e.g. Coco the
monkey for Kel | (Bllipty @G5; Kraak & Stéryy p045are also
frequently used and are shown to captur e
associated products or bran@sagg et al., 2016; Lapierre et al., 201/n) addtion,
tasty and palatable foods arften prominenly featuredand can immediately trigger
appetite and drive increased desire for these prodBcswell & Kober, 2016;
Folkvord et al., 2016)Digital food marketing uses many of these same taiaber
& Wright, 2014; Harris et al., @4; Vassallo et al., 201&)ut is more embedded,
interactive and targeted in nature, making it more potentially more powerful
(Facebook for Business, 2015)

Due b its embedded nature, digital marketinghewnto be more difficult for
children to recogniseompared with marketing in traditional medali et al., 2009;
Clarke & Svanaes, 2014; Ofcom, Z2J meaning appropriate coping mechanisms to
defend against its effectmay less likelybe employed(Friestad & Wright, 1994;
Hudders et al., 2017)or example, advergamase engaging online games that are
free to play and feature embedded branded messages, logos, and/or characters
(Mallinckrodt & Mizerski, 2007) As a promotional technique they are based on the
premise that the player associates the promoted brand with a positive experience as
they play(Gawronski & Bodehausen, 2006; Hernandez & Chapa, 20R@search
finds that children are indifferent to the persuasive techniquesrutgesbe gamegde
Pauw, De Wolf, et al., 2018; Harris et al., 20H2)d a met-analysis of studies
indicates that advergames promoting unhealthy foods induced unhealthy eating
behaviour in childret Fol kvord & van 6t Riet, 2018)

By advertising on social media, marketers are able to aosessnformation

(e.g. behaviour, emotions, location, and food consumption patterns) and target

12



marketing accordinglyFreeman et al., 2014; Gensler et al., 2013; Holmberg et al.,
2016; Kelly et al., 2008; US Federal Trade Commission, 20IBse data are
collected via three methodk) directly from the user (e.g. date of birth provided when
creatinga social media accoun2) wi t hout t he wuser ébasedk nowl e
cookies or location data); ard] inferred (e.g. using company algorithn{€)lark et
al., 2020) Public health researchers have argued that the use of personal information,
which is shared among many marketdBuperAwesome, 2017)in order to
specifically target those who may be particularly susceptible (i.e. children) is unfair
and decepte (Reidenberg et al., 2015Jhis is because of the lack of clarity for
consumers on how their data is used. For example, privacy policies are usually long
and complex and so it is difficult to determine if children fully understand or agree to
their data being accessétatlow-Golden et al., 2017)urthermorewhere parental
consent igrequiredfor access to children's datiie ageof a child varies between
countries(\WWHO, 2019) For exampl e, in the US, the
Protection Act (COPPA) states that analytics should not be gathered on children under
the age of 13earswithout parental consent and pioits tracking across platforms
with geclocation or behavioural advertisin@g-ederal Trade Gumission [FTC],
1998) whereasimilar policiesin the European Unioapply to children under the age
of 16 years Unlike public health researchergofd companies and marketers assert
that targeted advertisements are positireconsumers, as they are more likely to be
relevant to their interestS§Turow, 2011) Notably, targeted advertisements benefit
companiesind marketeras they receive higher consumer engagement rates compared
with nonttargeted advertisemenfg/HO, 2019)

Electonic wordof-mouth recommendations for products or brands by peers
are common on social med{&noll, 2016) Users are dund to perceive these
recommendati ons to be driven by a peer o6s
explicit motive to promote a produ@Buchanan et al., 201,8and so this marketing
canhave powerful effects. For exampie,a recent campaign on social media Goca
Col a used S$hareaCokia stha agnodour age consumer s
themselves drinking a personalised bottl
bottle labels). Sales data indicated that over one million more people consumed a
CocaCola because of this campaigMendoza, 2015)Research finds that brand
recommendations in celebrity sponsored posts oralsmedia are also considered by

users to be based on consumer experi€Boehanan et al., 2017; Kim & Johnson,
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2016; Knoll, 2016; Knoll & Matthes, 20179 | n f | uar A cew type®f celebrity

who have emerged with the rise of social mexthd areindividuals who have built

audiences of followers through sharing ugenerated conter{tle Veirman et al.,

2017) Research shows that adults are more affecteb y i nfl uencer s
endor sements t han(de Veiahn & Hudderg, P019; @liveerdbet 1 t i e
al., 2020) arguablybecause infl e n cfelloner§consider thento bemore relatable
andsoaremore trusting of their recommendatidijafarova & Rushworth, 2017; Jin

etal.,, 2019; The Drum, 2018 det ai |l ed overview of chil d
power and impact of, influencer marketing of HFSS foods is provided later (see section

1.5.

1.3.4 Impact of digital food marketing

Food marketers themselves report that not only is digital markefiiective,
it amplifies the effects of marketing in traditional media, increasing reach of target
audience, memorability of advert, brand linkage (i.e. the degree to which a consumer
understands marketing is for a specific brand as opposed to a prodgcrgaand
likeability (Facebook for Business, 2013}vidence of lte impact of HFSS food
mar keting on childrends eating bedhiaviour
behavioural outcomes by Kelly et gR015)(seeFigure 1.2). The model provides a
conceptual pathway of direct and indirect effects of food pt@mn an numerous
intermediate outcomes (e.g. purchase intentions and requests) and proposes links with
weightrelated outcomes. It alsacknowledges the role of physiological and
contextual influences as part of a more complex system that influences food related
behaviour(not apparent in the simplified version of the model included in this Jhesis
Although the majority of research has focussed on the effect of traditional marketing
on these behavioural measures, research on digital marketing is incig¢agisgre
et al., 2017)
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Figure 1.2: A schematic model of the multie v e | i mpacts of chi
unhealthy food marketingKelly, King, et al., 2015)
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In the UK, a online survey of over 2,400 parents and their childretl(7
years) found that children who used the Internet for more than three hours per day
were almost three times more likely to request that their parents buy HFSS foods, four
times more likely to buy HFSS foods themselves, consumed less fruit and vegetables
in general, anchad an increased odds of 79% of having overweight or obesity
(Boyland & al., 2018) This is ®@nsistent withfindings from an online survey of
Australianchildren (1016 years)Baldwin et al., 2018yhere analyses showed that
seeing favourite food brands advertisedocial media (e.g. Facebook sidebar advert)
and watching food brand video content (e.g. a YouTube video posted by a brand) were
associated with increased sedported consumption of HFSS foods. A matelysis
has also concluded that playing HFSS foddvae r games i ncr ddased
years) positive attitudes towards, purchase intentions, and consumption of HFSS foods
(Fol kvord & v Ehase fintingRareesthgthen2dby rBefanalyses and
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systematic reviews that have consistently shaligital HFSS food marketing
significanty i ncr eases y @refargncesp and gHoiees, srequests and
purchasingand actual consumption of HFSS fod@8®yland et al., 2016; Buchanan

et al., 2018; Folkvord & van o0t Riet, 201
Notably, most of these reviews include studies that quath&f impact of HFS food

adver games detary detisiohstd netthedirmpact oimarketing practices

in social mediawhich require further research.

International health organisations conclude that HFSS food marketing is an
important contributoto the current cldhood obesity crisigWHO, 2016a, 2019)
Notably, demonstrating direct effects of this marketing on obesity is challenging
because body weight is driven by a number of different factors and the nature of weight
gain is gradual(Public Health England, 2017a; Swinburn et al., 20MJreover,
children in most Western cultures will have been previoughpsed to this marketing,
and quite extensively, and so there is a lack of control group with which to compare
effects over time (as in a randomisshtrolled trial) However, given that exposure
isdemonstratel 0 i ncrease chil drends | nbkcals at e i
(Boyland et al., 2016; Sadeghirad et al., 20469 cohort studeeindicate that an
energy gap of 697 kcals per daywer timecan lead a child to become overweight
(Van Den Berg et al., 2011)t is clear that HFSS food marketiropuld play a
substantial part in theetiology of childhood obesityMoreover, a recent studas
found that children (#12 years) do not compensate for increased consumption in
response to food marketing by reducing intake at a later eating oc¢ssionan et
al., 2018) Thus,HFSS food marketing can bdlualed to contribute to a positive
energygap that over time coulidad to weight gainin addition, if a child does not
gain weight that is not to say that food marketing has not been problematic for their
health. Por dietary qualityis a risk factor for many nenommunicable diseases
including some cancers, Type 2 loides, and tooth decdiublic Health England,
2015) the most common oral disease affecting children in th¢#<ies, 2019)

1.4 Theoretical perspectives of how marketing affects children

An overview of existing literature hasemonstrated thextensive influence
t hat di gital food marketing has on chil
Young children have captured notable research interest due to concerns over their

particular vulnerability to the effec{@li et al., 2009; Boyland et al., 2016; Kelly,
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Vandevijvere, et al., 2015; Story & French, 2Q0faditional and contemporary
psychological models which seek to explain how food marketing affects children will
now be criticallyevaluated to ascertain the extent to which they explain behaviour.

Il ndi vi dual di fferences in childrendés sus

1.4.1 Traditional psychological theories

The Information Processing Approach{McGuire, 1976) asserts that
individuals mustonsciouslyrocess a commercial message through successive stages
(i.e. beginning with exposure and ending with behavioural response). However,
dual/multiprocess models later proposed that not all@spé a commercial message
must be consciously processed, and that separate mental processes (explicit and
implicit) are responsible for determining the effect. For example Ethboration
Likelihood Model(Petty & Cacioppo, 1986)claims that information is processed
through two routes, &entral route and a peripheral rauté is predicted that
informative aspects of marteg (e.g. nutritional benefits of a product) are consciously
processed via central routes, whereas more superficial aspects of marketing (e.g.
likeability of a celebrity endorser) are unconsciously processed via peripheral routes.
The model predicts thaentrally processed information is most impactful. However,
research has shown that children often form positive attitudes towards food brands on
the basis of superficial aspects of markefiNgeley & Schumann, 2004; Smits et al.,
2015)

Advertising literacy models assume that the ability to recognise and understand
the persuasive intent of advertising, for example that advertising presents the positive
attributes of a product (e.g. great tagi)yland et al., 2012; Scully et al., 2014hd
withholds the negative (e.g. high in sug@€glly, Vandevijvere, et al., 2015will
di mini sh an individual s responsiveness
the ability to recognise and understand advertising, reflect on its moral
appropriateness, develop sceptical attitudes, andograplpropriate coping strategies
(e.g. counterargumentfudders et al., 2017; Rozendaal et al., 20Agrording to
thePersuasion Knowledge Mod#triestad & Wright, 1994 )elative to adults, young
children (under 12 years) are predicted to be less able to defend against the effects of
adwertising(Hudders et al., 2017; Wright et al., 20@®&cause they lack the cognitive
ability required to demonstrate advertising literacy (Story & French, 2@h)lar

assertions are made the Stages of Consumer Development Madehn, 1999)

17



where it is viewed that most children identify advertising from the age of I5,yea
understand persuasive intent frohe age oflO yearsRozendaal et al., 201,1and
have a maturike efficiency between the ages of-18 years(Kunkel, 2001;
Rozendaal et al., 2011; Wright et al., 2Q0%jvertising literacy modelarecriticised
for emphasising the impt@nce of persuasion knowledge for being able to defend
against marketing. For instance, they cannot explain adofescents, who despite
their increased levels of cognitive ability and therefore adequabtertising literacy
are also vulnerable to the eéts of HFSS food marketir{§alciglia & Gussow, 1980;
Harris, Brownell, et al., 2009; Holmberg et al., 2016; Story & French, 20@4dher
can they explain why increasimgh i | dr en6s s c e pobd necarketimy a b o ut
does not lead children to be less vulnerable to the effPet$auw, De Wolf, et al.,
2018; Folkvord et al., 2017; Mallinckrodt & Mizerski, 2007; Panic et al., 2013; Van
Reijmersdal et al., 2012)

The traditional psychological theories of advertisiogtlined in this section
were deviped in response to broadcast advertisindare therefore not necessarily
valid in explaining childrends rdsagonses
consider the powerful automatic effects of emotional marketing technjigoesmson
et al., 2007; Smith et al., 201@hich are increasingly used in digiifood marketing
to encourage consumers timk products with positive associatiorfBoyland &
Tatlow-Golden, 2018; Buijzen et al., 201Berrer Conill, 2016)

1.4.2 Contemporary psychological theories

Contemporary psychological theories of advertising acknowledge that
marketers utilisénformational techniquesnessages that provide reasons to purchase
or consume a product, amchotional techniquesnessages to make the consumer feel
good about the product, in order to persud@igjzen et al., 200). TheProcessing of
Commercial Media Conterilodel (Buijzen et al., 2010builds on theElaboration
Likelihood Model (Petty & Cacioppo, 1986and proposes that advertising operates
through three persuasive proceskpscentral routewherebyrecipients are aware of
the persuasive intent of marketing and criticalgbemate the information presented
2) aperipheral routea less elaborate process whereby recipients haoelarate level
of awareness of the persuasive intaartid 3) an automatic routea low elaborate
process whicloccurs without angwareness of the persuasive intent and is reliant on

affect. As previously noteddigital marketinglargelyis reliant on affec{Boyland &

18



Tatlow-Golden, 2018; Buijzen et al., 2010; Ferrer Conill, 20a6§sofacilitates low

levels of elaborative processifigreeman & Chapman, 2007; Rozendaal et al., 2011)
which are asserted by the model to be the most impactful. Indeed, previous research
shows that digital food marketin@rolkvord et al., 2013has a larger effect on

c hi | cubsequéritake thanTV food advertisements which involve a high level

of awareness and elaborati(@oyland & Halford, 2013)

Food cue reactivity models explain the effects of food marketing specifically,
by asserting that visual food cues in advertising can directly impact eating behaviour
(Folkvord et al., 2016; Jansen et al., 2003)eReactivity to Embedded Food Cues in
Advertising ModelFolkvord et al., 2016fseeFigure 1.3) proposes that food cues
attract attention(Spielvogel et al., 2IB), trigger physiological responses (i.e.
increased heart rate, salivation, skin conductance and gastric a¢tlaibgen etla
2003; Nederkoorn et al., 20Q@yhich subsequently leads to increased food cravings
and intakgBoswell & Kober, 2016)

Figure 1.3: Reactivity to Embedded Food Cues in Advertising M¢Belkvord et al.,
2016)
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Consistent with this model, a mataalysis found an overall mediusized
effect of food cue reactivity (in response to both real and visual cues) on subsequent

eating behavioufBoswell & Kober, 2016) In addition, the model proposes that
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reactivity differs depending on message factors and individual differ¢hosord
et al., 2016)For instance, it predicts reactivity to be strongest for food cues embedded
in digital marketing compared witlV advertising because they are more likely
processed automaticalliBuijzen et al., 2010)Furthermore, it predicts that some
individuals are more vulnerable to effects than others. This is affirmed by a myriad of
empirical studies which demonate individual differences moderate thuenceof
marketing. For example, attentional bias towards f@dated cus (Folkvord et al.,
2015, 2020; Werthmann et al., 201Xpntrolling or restrictive parental feeding
practicegNorman et al., 2018)mpulsivity (Folkvord et al., 2014)a reluctance to try
new foods (food neophobiglpovey et al. 2011; Smith et al., 201,7and increased
BMI (Halford, Boyland, Cooper, et al., 2008; Norman et al., 2018; Russell et al., 2018)
are all found to be as sdosusceptibiéitg to voodt h ¢ h
marketing.

TheFood Marketing Defense Modg@arris, Brownell, et al., 200%tates that
four conditions must be met in order for children to counter adverisdwred
cravings;awaremss of advertising, understanding of its persuasive intent, and the
ability and the motivation teesist. Relative to adults, children are predicted to be less
motivatedto resist the influence of HFSS food marketing because they are driven more
by taste and hedonic preference for these f¢Bdsce et al., 201&han by long term
goals such as heal{Harris et al., 2018)In addition, they lack the executive control
required taresist immediatgratification(Arain et al., 2013)Notably, adults too may
lack the ability required to resist the promotion of appealing and palatable HFSS
products(Harris et al., 2010; Kemps et al., 2014; Zimmerman & Shimoga, 2014)
particularly in certain contexts and states of psychological distress that impair
executive control e.g. when busy stressed@Radenbach et al., 2015; Zimmerman &
Shimoga, 2014)Thus, unlike adertising literacy models, this model can explain how
awareness of advertising and knowledge of persuasive intent is often not sufficient for
individuals to successfully defend against food markdtivey Pauw, Hudders, et al.,
2018)

1.5 Influencer marketing of HFSS foods
1.5.1 Influencer marketing
Influencers are individuals who have built an audience of followers through

sharing usegenerated content on social mefdia Veirman et al., 2017This content
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typically captures an infl uencecaywespdrt i nter
and fitness, or travgl or their lifestyle more generallide Veirman et al., 2019)
Influencers popular with children are YouTube video bloggers (often referred to as
Ovli ogger sd owhocéeat®usdyenbrated €ahtent in the form of video
blogs (vlogs)(Snelson, 2015)Survey data indicates that children report liking
YouTubersfor their provision of entertainmer(Hsu & Tsou, 2011; Ofcom, 2019)
Furthemore, qualitative studielsave foundthat childrenconsiderYouTubersto be
relatable and credible peoplRihl & Wegener, 2019and that they often seek their
contentfor information(Lou & Yuan, 2019; Martinez & Olsson, 2018y the UK,
approximatelyt0% of children aged-81 years, and 52% of children aged1Byears,
watch YouTubergOfcom, 2019) Similar rates are found in the Netherlandbere
children (1013 years) report watching favourite YouTuldsisleos for more than one
hour each dagyfFolkvord et al., 2019)

Although thee is no standardised measure of influencer popularity, influencers
are often split intofour categories determined by number of followensno
influencershave between 1,0000,000 followers and are considered to be influential
at a local levelmicro-influencershave between 10,000,000 followers and are
often experts in a particular field (e.g. fitness or fashima)roinfluencershave more
than 100,000 followers and are asserted to influénocel | opuréhase labits, and
megainfluencershave more thn 1,000,000 followers and earn substarntiabmes
from being content crea®r(Ofcom, 2020b) Influencersmake reference to, and
feature products and brands they purport to like in their co(@enfans et al., 2017;
Hilbert et al., 2017) however brands often pay, or gift products to influencers to
feature in their contentitechniguek nown as O6i nf |(deWermamet mar K e
al.,, 2017) I nfl uencersd6 sponsored <content wi ||
handles, campaign hashtags, advertising disclosures, personalised offer codes, links to
brand webpages/social media pages, and compet{f@oem, 2020a)Examples of
influencer marketing on YouTube includponsored product review videospmpular
unboxi ng waYodlehlesfibsthemselvee peni ng a product.
became a YouTuber at the age ofe#rs oldand rose to fame for his toy unboxing
videos on his YouTube c¢hapnowe8yeatsRighasn6s To
more than 19 million subscribensmiaking him a megafluencer. In 2019, hearned
£33 million (Forbes, 2019which gives an indication dhe revenue that YouTubers

can accrue from influencer marketing.
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There is evidence of endorsement effects (i.e. brand attitudes, purchase
intention) being greas¢when there is high congruence betweerendorser and
product promotedChoi & Rifon, 2012; Erfgen et al., 2015; McCormick, 2016;
Pradhan et al., 2016)or example a sports star who promotes a sports dFimése
enhanced effects are likely becauwden consumes trust in arendorseds expertise
making theendorsement more believaljdcCormick, 2016) Some brands, including
KFC and Dr Pepper, have even created commeéaeratedrifluencers to promote
their products, in order to guarantee high congrudreteveenthe brandand the
endorser(HuffPost, 2020) Computergenerated influencerare also appealing to
brands because thaye more cosgffective relative to their redife counterparts and
are less prom to poor behaviour that could have a negative impact on the brand
(Fullscreen, 2019 Commercial relationships betweerabds and redlfe influencers
are initiated by brands contacting influencers, whose personality, lifestyle, or style of
content aligns with their own valuéBreves & Liebers, 2019yith offers to advertise
a product on a specific social media platform. Al&gively, influencers contact brands
to express an interest in collaboration. These initiations will often be negotiated and
managed through an intermediary influencer marketing platform (e.g. Google owned
OFamebit by YouTube6) tram$actiontfer Betwveem thehraodp or t i
and the influencer. These marketing platforms are powered by data (e.g. audience
demographi cs) to ensure fAbranded content

act i wwwdgaméit.com). In 2019, more than 380 of these platforms were

establishedInfluencer Marketing Hub, 2020highlighting the increasing popularity

of influencer marketing with brands.

1.5.2 Exposure to influencer marketing

Influencer marketing is big business, with approximately US $500 million
spent globally on this industry in 2018, which is predicted to increase to 485
billion in 2023 (Mediakix, 2018) Instagram is the most strategically important
platform for influencer marketing, with 69% of marketers spending the majority of
their marketing budget he(®lediakix, 2019) YouTubeis the second most popular
platform for these campaigiikfluencer MarketingHub, 2020) In 2018, there were
3.7 million brand sponsored posts on Instagram alone, which is expected to rise to 6.1
million by the end of 202QMediakix, 2018) Twitch, alive-streamingplatform best

known for games playing populavideo gamege.g. FortniteYAnderson & Jingjing,
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2018) can also achieve vast exposure for HFSS brands. For example, Red Bull
recently sponsored a livreaming event by one of the most influential gamers (i.e.
influencers) on Twitch which garnered the brand amedgd 1.2 million hours of
exposure(Reames, 2019)Furthermore,a recent study in the US evaluated the
prevalence of food marketing on the ptah and found over an 4@onth period that
energy drinks, coffees and teas were the most frequently promoted food categories,
equating to an estimated 1.08 billion hours of exposure via streamer profiles alone
(Pollack et al., 2020)

For researchers, substantial challenges aredpodeen seeking to measure
childrends exposure to i nf(WHOe 8043 For mar k e
example, exposure likely depends on which influencers are folldwelbert &
Drogos, 2019)but is also not necessarily dependent on a child following an influencer,
as this content is alsodisseminated by peersn social media(Abidin, 2016)
Nevertheless, a handful of studies, all published over the past year, have employed
various methods to measure inflaen marketing exposure/hich arenow outlined

I n Canada, resear c hBryears)rsaeers widee dsingc hi | d
social meda for a periodof ten minutegPotvin Kent et al., 2019 hey foundover
one third of children were exposed to branded foods embedded within celebrity,
influencer, or other usagenerated content. The food categories promoted most often
were fast food (58%), sugar sweetened beverages (13%), and chocolate and
confectionay (13%).The most frequently featured food and beverage companies were
Starbucks (18%), followed by McDonalds, PepsiCo and Mars (all 1C#%s)sistent
with these findings, a study in Belgium required adolescentd §lgears) to take
screenshots of foods wh active on social media and found influencers most
frequently promoted noeoore (i.e. HFSS) foodsAdditional analysis showed the
majority of these foods wergesented in positiveway (e.g. influencer is shown to
be having fun) andithin asocial cotext (e.ginfluencerin a restaurant with friends)
(Qutteina, Hallez, et al., 2019n Norway, a contdranalysis revealed that CeCala,

Burger King, and McDonalds regularly used influencer marketing and that the
influencers who promoted these brands were most popular with childrenlae 9
years(Norwegian ConsunmeCouncil, 2019) Furthermore, &elf-report study in the
Netherlands found thahe majority of brands childrefl0-13 years)ecalledfrom
their favour i twerefyod aor bavdrage béasds symooymaus with fast
food and energy drink$-olkvord et al., 2019Although it is unclear from thiendings
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of these studies whether instances of influencer marketieige @ncouraged by food
companies(i.e. via payment or gifting)the predominant presence of HFSS foods
mirrors thepoorerhealthfulness of foods promoted via other digital me#&&A,
2019a; Potvin Kent et al., 2019; Potvin Kent & Pauzé, 2018b; Qutteina, Hallez, et al.,
2019)

1.5.3 Power of influencer marketing and theoretical perspectives

Influencer marketing is said to yield a return on investment that is eight times
higher than marketing in traditional me@/hmad, 2018; Influencer Marketing Hub,
2020) Furthermore, in a recent survey, 91% of brand representatives and marketers
(from 4,000 sampled) reported they believed this marketing tddetieé (Influencer
Marketing Hub, 2020)The power of influencer marketingill now be considered
through the application of existing resdaend theoreticglerspectives.

RecentdatashowUK ased YouTubersd videos gener
views, and twelve times as many comments, as videos by more traditional celebrities
(e.g. popstarq)The Drum, 2018Vi ewer s 6 preference for You
these individuals are considered to be more bka o r ma | .6For pawplel e
whereastraditional celebritiesbemme famous because of their talent (e.g. good
singer), YouTuber and otheinfluencers build their famby posting seHgenerated
content on social mediaithout necessarily being previously knode Veirman et
al., 2019; Hendriks etal., 2020)n f | uencer s6 f ol |l ower s ar e ¢
to them for advice on t hvewFaeebiecs) likghyr oduct

because they consider them to be relatable and far(itiat & Wegener, 2019)
Source credibilityis asserted tplay afundamental role in how consumers perceive
endorsed brands or produd®hanian, 1991)Indeed,athough brands will often
specify the frequency and type of content they wished to be published by an influencer,
most of the creative freedom is left in the hands of the influencer to ensure that
ma keting content bl ends with the influe
(Influencer Intelligence, 2020)n a recent survey by GoogléD% of adolescents
reported they would be more influenced by a brand recommendation from a YouTuber
than a traditioal celebrity(The Drum, 2018)Notably, research has also found that
young people havpositive attitudes towardgouTubers who promote products in
their videogdDe Pauw, D&Volf, et al., 2018; Lou & Yuan, 2018and conclude these
tactics to be fai(Martinez & Olsson, 2018; Van Dam & Van Reijmersdal, 2019)
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Para-social interactioni s a viewer o6s il lusion of a
character(Horton & Wohl, 1956) and is asserted to develop over time and with
repeated exposufRichards & Calvert, 2017Children are found thaveparasocial
interaction with their favourite YouTubergBoerman & van Reijmedal, 2020;

Tolbert & Drogos, 2019)vhich is likelyencouraged byhe communication channels

in social media creatingsense of a bdlirectional relationshigAladwani, 2014)For

example, acording to a recent study, approximately a third of childrebh2($ears)

leave their favourite YouTubers at least one comroargocial medi@achweek and

believe receiving a response is likefyolbert & Drogos, 2019) Furthermore,
influencers often disclose personal inforroatand have an informal and relaxed style
(Balabanis & Chatzopoulou, 2019; Berryman & Kavka, 20pfmotingc hi | dr en d s
sense oknowing these characters on a more personal I8ubkcribers of YouTubers

with over 100,000 subscribers caeceieven pe
accesgo exclusive contentPrevious research demonstrates thaevw earasdacial
interactionwith media characterss associated with amcreased sense of source
credibility (Hsu & Tsou, 2011; Oliveira et al., 202@hd could explainvhy product
recommendations from familiar influencaase foundtqposi ti vel y i nfl ue
attitudes towards promoted products (e.g. increase purchase intentions) relative to
recommendations frorfess familiarinfluencers(De Jans, Vanwesenbeeck, et al.,

2018; de Veirman et al., 2017; Djafarova & Rushworth, 20&¢; & Watkins, 2016)

The Differential Susceptibility to Media Effects mo@ehalkenburg & Peter,

2013) assertghat the effect of advertising is dependent on the purpose the content
serves the viewer. It could be predictedttbhildrenare moreaffected by influencer
marketing, relative to adults, because they are still establishing their own identities
(Valkenburg & Peter, 2011Social Learning TheoryBandura, 2001klaims that
children model their behaviours on othergheir environment, and studies find that
many children use YouTubers as a main source of product inforn{Meminez &
Olsson, 2018; Thomasius, 2018hereforefrequent exposure to HFSS foods that are
presented by influencers in a positive w@utteina, Hallez, et al., 201,9¢ould
encouragehildren to believe that others approve of these behaviours and contribute
to the development of positive noringrelation to foods that are detrimental to health
(Beaudoin, 2014)Moreover, in a global sample of children-18 years) the most
desired profession was to become a YouT(bEGO Group, 2019and so it is likely

that children wish to mimic behaviouassociated with their lifestyles
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1.5.4Impact of influencer marketing

Robust evidence demonstrates that exposure to celebrity endorsements of
HFSS foods, inbotiVand di gi t al medi a, can i ncreaseé
purchase requests and keaof these productéBoyland et al., 2013; Dixon et al.,
2007; Kraak & Story, 2015; Sadeghirad et al., 2016; Smital., 2015; Smits &
Vandebosch, 2012¥iven evidence that influencers anere trusted thaoelebrities
it is likely that HFSS foods promoted via influencer marketing have similar, if not
more power ful ef fects, oehntivelynfewlstddiesmdes r e s
examined its impact, although research has gained momentum over the past year.

In order to measure the impact of influencer marketing campeig8$§ food
companies are able to employ usegagement analytics and sales datfluencer
Marketing Hub, 2020)However, this data is ofterot available to researchers and so
its impact has been measured via alternativehoust A selfreport study in the
Netherlands found that children €13 years) believe themselves to be influenced by
YouTuber s6 endor s e (rekvard ebal., 2619)Coasstent with v I o0 g s
these findings, the Kidbés Digital l nsi gh
habits of children (4.6 years) across the Adracific region (e.g. in countries
including Australia, China, Sgapore), showed that 79% of children have made
product requests because of influencer marketing, and that 65% of FargmiEssce
to these reques(3 otallyAwesome, Q19) In another studypngitudinal survey data
was utilised to analyse the association between watching YouTube vlogs and
c hi | deleyedrgepdrt8dconsumption of unhealthy foods and beverd&esit
et al., 2020) The study controlled for BMI and family affluen@ee. so@-economic
statusland showed that frequency of watching
increased consumption of beverages (but not foods) two years later. Furthermore, the
size of the effect was comparable to that found in previous empiricalsthdiehave
measured the impact of other tyMBoglandof di ¢
et al., 2016; Folkvord et al., 2013)

Overall, it is evident from the existing research that exposure to influence
mar keting of HFSS foods can i mpacbdb chil
known research has measurediitsnp a c t 0 n actaahconsumptiem ®hss
research is warranted given that food intake is arguably the most significant

determinant of weight gaifKelly, King, et al., 2015)Recenly however research has
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assessed whether influencer endor sement

consumption of a healthy snack, but found no significant effedkvord & Bruijne,
2020) In a metaanalysis of studies, celebrigndorsements of healthy foods were also
foundto have smalles i zed effects (or no effect)
relative to endorsements of HF3&ds (Smits et al.,2015) Neverthelessmore
research is needed to assess whettilerencer promotion of these foods could be a
useful tool to reinforce their value, iragticular sinceinfluencer marketing is more
costeffective than celebrity endorsement campai@nBuencer Intelligence, 2020)

and so would advantage the more limited marketing budgets of healthy food
businessef@besity Health Alliance, 2017)

1.5.5Advertising disclosures

Influencer marketing isonsidered a form of native advertising as it involves
the integration of paid advertising within editorial coni@sbjdynski & Evans, 2016)
Due to its embedded nature it can be difficult to recognise as advertising. For example,
in a report by Ofcom only 63% of 1 15year olds reported awareness that

influencers are paid to promote produ¢@fcom, 2020a)In a separate survey of

0

C

r

adultssonl 'y 54% cl ai med to o6édefinitely knowd

products, and even fewer (32%) were able to recoghisemarketing in practice
(ASA, 2019b) Under pressure from public health and rights campaigners to increase
consumer awareness of advertising, regulators andegglfabry bodies in countries
globally (includingin the US, Europe and the UK) have recently updated guidelines
for disclosure of influencer marketind@european Advertising Standards Alliance
(EASA), 2018; Federal Trade Commission [FTC], 2017)

In 2017, a seffequlatory code was introduced bthe Committee of
Advertising Practice (CAP), responsible for writing the advertising codes in the UK,
requiring influencers to feature an advertising disclosure (e.g. ad, #ad) in content
where products are featured due teerptof brand paymertASA, 2019b; Committee
of Advertising Practice, 2017A year later, the Competitions and Market Authority
(CMA) published additional guidance that stated products gifted to influencers by
brands should also be disclosed (e.g. giftégifted) (CMA, 2018) However, as

demonstrated in cases ruled on byh e UK®b6 s Il ndependent adyv

(Advertising Standards Authority, 2014; Competition and Markets Authority, 2019)
and reported in the medi@BC News, 2019; The Drum, 2019nfluencers and
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marketers areften not compliant with these codes. Indeed, influencer marketing was
responsible for a quter of all complaints made to the advertising regulator in relation
to online advertising between 2018 and 2Q0ASA, 2019c) Minimal sanctions for
noncompliance and inefficient monitoring of the media landscape are likely
responsible.

Robustresearch finds thadvertising disclosures featured in digital marketing
can increase childréns a war e n e s §De dahs, Gadberghe, etials 2008gDe
Jans, Vanwesenbeeck, et al., 2018; De Pauw, Hudders, et al.a@@li8yerstanding
of persuasive inter(An & Stern, 2011; Boerman et al., 2017; De Pauw, Hudders, et
al., 2018; Hudders & Cauberghe, 2018; Panic et al., 20 3ccordance with the
Persuasion Knowledge Modéfriestad & Wright, 1994) chi | drends und e
that an influencer produced content for commercial gaird (aot necessarily a
vi ewer 0s entertainment), shoul d i nstigal
resistance to the persuasive attemthough some studies demonstrate advertising
disclosures lead children to form more negative attitudes towards promoted products
(Boerman et al., 2017; Boerm&nvan Reijmersdal, 2020pthers find no sucéffect
(An & Stern, 2011; Boerman et al., 2017; De Pauw, Hudders, et al., 2018; Hudders &
Cauberghe, 2IB; Panic et al., 2013)n one study, an advertising disclosure was found
to even increase the impactroérkeing (Folkvord et al., 2017)Specifically, children
(6-12 years) who played an HFSS food advergame that featdieclosure consumed
more (kcals) HBS products, compared with children who played the advergame
withoutadi scl osur e. Chil drends equivocal res
reflect individual differences is h i | dnotevati@nand abilityto resist They are
therefore supportive dhe Food Marketing Defense Mod@farris, Brownell, et al.,
2009) which claims that awareness of advertising and understanflipgrsuasive
intent are not, in themselves, sufficient for children to successfelgnd against food
marketing

In a recent study, children{® years) were exposed to influencer marketing
that featured an advertising disclosure and their attitudes towards the promoted brand
were measureqdBoerman & van Remersdal, 2020)The findings showed that
childrenwith high parasocial interactiorwith the influencef a vi ewer 6 s sen
relationship with a media charac{gtorton & Wohl, 1956had more positive brand
attitudes relative to those with loparasocial interactiorwith the influencer.The

Scepticisdentification Model of AdvertisingThompson & Malaviya, 2013)an be

28



used to interpret these findingsd states h a t a consumer 6s sce
advertising is dependent on their perception of the source. Scepticism is low when
consumers have a high identification with the source (e.g. influencer followed on
social media) but is high when identification with tharseis low (e.g. influencer not

followed on social media). Thus, irrespective of whether an advertising disclosure is
present, this model predicts that children are more likely impacted by influencer
marketing from f ami | i ar infl uencers. Research h
behavioural responses to influencer promotion of HFSS products in content that

features advertising disclosures.

1.6 Regulation of HFSS food marketing in nofbroadcast media

Extant evidenceof the detrimental effects of HFSS food marketing on
c hi | ddretary ldealthhas led to calls from the WHO for countries to control,
regulate and restrict childréns e x p this marketingt (amds powerto persuade)
acrossall media (i.e. broadcastnd norbroadcast)(WHO, 2010, 2016b) Few
countries (e.g. Chile, Brazil, Finland, Peru, and Quebec) have naspoby
implementing governme#éd statutory legislation, while the majority have adopted
selfregulatory codes of practi¢Garde et al., 2018)hese codes are developed and
enforced by the food and advertising industead pledge to only advertise healthy
dietary choices to childre(Kraak et al., 2016; WHO, 2018Although industry
sponsoredreports provide evidence of high adherence to these d&kbraith
Emami & Lobstein, 2013)researchers find that these codlaseminimal effect on
reducing c¢hi |l HFSE foddsnarkengCask etrale 20200 Hebden et
al., 2011; Potvin Kent & Pauzé, 2018a; Vandevijvere et al., 20Haf) example, a
study in Canada assessed the effectiveness ofthegelf ul at ory Canadi an
Food and Beverage Advertising Initiative in restricting advertising of unhealthy foods
(Potvin Kent & Pauzé, 2018apver the course of a year the nutritional quality of
foods pr omot e d-lloears)preferted website§ was és2essed using two
nutrient profile models, the Pan American Health Organization (PAHO) and the UK
Government 0s Nutrient Profile Model (UK
approximately 54 milbn food adverts were displayed on these wehdtiesnajority
promoted(93.4%)HFSS f oods according to the PAHC
foods according to the UK NPMrurthermore, research shows thatnpared with

countries that have implemented statutory regulation, those that adeqgtgeséftory
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codes have higher levels of obesfHO, 2018)and increased HFSS food sales
(Kovicetal.,,2018) The Uégdlaorysaésfof HFSS food marketing innon
broadcast media will now be outlined, followed by a discussion of what is required for

moreeffective rgulation.

1.6.1 UK regulation of HFSS food marketing in fiwpadcast media

In 2007, statutory legislation was introduced in the tdigrohibit HFSS food
marketing inTV programming with likely appeal to children (underygars)Ofcom,
2007) Ten years later in 2017, CAP, responsible for writing the advertising codes in
the UK, introducedself-regulatory codesvhich aligned nofbroadcast advertising
with broadcast advertisinCommittee of Advertising Practice, 2017hese rules
prohibit HFSS food marketing in digital mediaprticularappeéto children (under

16 years), or in media witlikely appeal to children (where children make up more

than 25% of the audience). Advertisers are advised to make use of known data (e.qg.

user demographics on social media) or inferred data (e.g. web bgowtarests) in
order to determinghe proportion of an audience who are childf@SA, 2019c)
Additionally, foods are defined as HFSS by the UK NPM, an established ewdence
based tool that evaluates the nutritional composition of food and beverages by
analysing the healthy components (protein, fibre, and vegetables, fruit and nuts) and
the less healthy components (sugars, saturated fats, and salt) pgyH @Mepartment
of Health, 2011)

A year after the CAP code was implemented Awvertising Standards

Authority ASA) , t he UK®&s i ndepenubbyriheadsedtisingr t i s i

industry(ASA, 2019c) released a monitoring report to provide indicative information
on food marketefscompliance(ASA, 2019a) An avatar study measured marketing
activity on hypothetical child (13 years and over), and adult, social media profiles over
a twoweek period. The analysis found that the proportion of all adverts that promoted

HFSS products was almost identical for children and adults (2.3% and 2.4%

respectivel y), equating to a total of 9 .
specifically. Maketing activity on websites and YouTube channels with esplelcific

appeal was also monitored over the same period. Overall, a third of websites (26 out

of 39) and almost all YouTube channels (20 out of 21) were found to display HFSS

food advertisementsl h u s , it is clear, even by the

despite restrictions children are still reached by this marketing. In addition, the report
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likely underestimates exposure asrbnitoredcontent with childspecific appeal,
whereaschildren ae known to engage with content that appeals to mature audiences
(Ofcom, 2020a; Tolbert & Drogos, 2019)

Loopholes in the UKOGs regulations are
continued exposure to digital HFSS food markef{@gesity Health Alliance, 2017)
For examplerestrictions are only imposed in mediased on theroportion of
children that make up the audience, rather tharatiteal numberof children. This
means that substantial numbers of children are still exposed to HFSS food marketing
in popular online content that does not breach the 25% audience thré&mEood
Foundation, 2017Moreover, in ordeto determine that less than 25%aofaudience
are children, th ASA relies onuser demographics provided by social media platforms.
However, children are known to use inaccurate age information when creating
accounts andre not required to have an account in ordeisesocial mediéOfcom,
2017) meaninghis data isot representative @ h i | dr e n 6 Bheregalatanyal age
system isalso reactve, rather than proactiveyherebyk nowl edge of C 0 My
violations mostly relies on reported complain@mplaintsmadeto the ASA in
relation todigital food marketing are increiag,, andaccounted for 59% of its caseload
in 2019,up 36% compared to the previous yeaBA, 2019c) Thus,its capacity to
react efficiently is limited meaningcampaigns have tn been atiwed to run in
digital media for a substantial amount of time. Furthermgaactions for companies
who do not adhere to the regulations are not severe, with marketing required to be
withdrawn or amendedo monetary penalties issuehd companiemerelynamed
on t he ASA608 comgabies iartd ¢he advertising industiguld beheld
more accountable for a lack of adherence (dirges issued for negompliance) to

ensure that children view significantly fewer marketing campaigfi$O, 2019)

1.6.2 Importance of monitoring (andxperimental evidence) in policy development
and evaluation

Itisclearf rom t he UKO®s (AB&R010a)and simiar reporpso r t
in other countries (Norwegian Consumer Council, 2019; WHO, 2Q18&hat
(self)regulation of HFSS food marketiagpears insufficient to meaningfully restrict
children's exposure to food marketing in digiteédia(The Food Foundation, 2017)
Evidence of childrendés ubi gseiproducisconEx p o s U

nearly a decade after the WH82t of recommendations on the marketing of foods and
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nonalcoholic beverages to childrgfWWHO, 2010) Earlier this year, a major report
published by a joint commission between the WHAtedNat i ons Chi |l dr en
(UNICEF)-Lancet CommissiorfClark et al., 202Q)called for regulatory action to
protect young people (up to the age of 18 years) from theetimagkof unhealthy
products includingtobacco, alcohol and sugsweetened beverage8 specific
recommendation of this report is that The United Nation Convention on the Rights of
a Child (UN General Assembly, 1989xhould be considered when addressing
legislation and policy of HFSS food marketing atinat children. This convention
states that there is a moral justification for governments to enforce statutory regulation
t hat protects children6s health when par
report states that tools are needed to fatglithe monitoringgf HFSS food marketing
in online settings. Although effective regulation in digital media is challenging, due to
aforementioned factors outlined in this thesis (e.g. ntiaudkes behaviourally targeted,
meaningquantifying childred s  suref ohis marketingand the effectiveness of
policy in restricting this marketing difficult), progress is being mad€ritchlow et
al., 2019) In 2018, the WHO introduced a fagtep CLICK framework for Member
States to monitor t Buee tocagdnapprdpriate marketing | dr er
(WHO, 2019) Using a combination of different methods, the tool aims to provide
much deeper insight than is currently available abdseline measure for subsequent
data to be compared. brief overview of this tool is nowiven

The first step of the CLICKramework is taComprehend the digital ecosystem
achieved via interviews, focus groups and surveys with advertisers, policymakers,
parents and childrehis would enable a better understanding of the range of digital
marketing techniques used by HFSS food companies and how thegcanedby
consumer s. One of the aims of this thesi
understanding of influencerarketing of HFSS products. This was achieved through
qualitative methods, as suggested in the first step of the CLICKStap. two is to
assess theandscape of campaigityy manually scanning brand websites and social
media pages and collecting infornmati from advertising agencieStep three is to
Investigate exposuréo digital marketing by installing a smartphone app which
monitors chil drenos e n g A gcentard rahalysigthat h adyv
guantifiedthe prevalence and nature of foods featired i nf |l uencer sé6 s
contentwas conducted for this thesiglthough thestudydid not adopt the use of a

smartphone apip investigate exposurand insteadised manual methodsaddresss
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this step of the CLICK toolStep four is to use softwa to Capture orscreenwhat
marketing children are exposed #his step would allow a better understanding of
what marketingchildren actually se&vhen onlineand using their own devicdas
opposed to exposure that is inferre8)ep five isKknowledge Baring, where data
would be shared with children, parents, and policymakers in order to raise awareness
and influence policy.

As monitoring alone is not sufficient to protect children from exposure to
digital HFSS food marketinghree Policy Prerequisgeare also propose@VHO,
2019) The frst, age verificationwould be achieved by a system that verifies online
users (for each session, and on each device) as either a child (up to the age of 18 years)
or an adult. Age verification is required because regulators and marketers currently
make e of useinputted data that assumes accuracy and is not representative of
children who participate in social media under the age of 13 y@aganisation for
Economic Ceoperation and Development, 2013he second prerequisite is that
restricted marketing should kegged(i.e. flagged and then blocked). Currently, there
is no standard set of content tags that allow consistent identification of unhealthy foods
in order to protect children from inapprogaacontent. Finallyregulation at both a
national and international level is essential for ensuring the effectiveness of the
Proposed Policy Prerequisitéd/HO, 2019)For exampl e, definiti
currently differ between the regulations set in different counftizsted Nations,
1989; WHO, 2012)and should be made consistent astogrders

1.7 Aims of thesis

Policy action to restrict childrenbés
on robust research evidence of exposure, power and impact. However, components of
newer forms of digital marketing, such as influencer marketiage received little
empirical attention to date. The primary aim of this thesis was to quantify exposure to
and the power of influencer marketing of HFSS foods. The secondary aim was to
guantify the i mpact of t hi s r.berfikakaim ng on
was to understand how this marketing ma)
considering psychological underpinnings, and the role of personal and contextual
factors. A schematic of the structure of this thesis and the specific airasto$teidy
is provided inFigure 1.2 A schematic of how the aims of each study relate to the

overall aims of the thesis is providedrigure 1.3
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1.7.1 Justification of methodology decisions

In each study requiring participantSh@apters 2, 3, 5and6) the target sample
was children aged betweerl®-years because at this age childaes active on social
media(Ofcom, 2016) and are considered to be more vulnerable to the effeaygal
marketing than aduli®e Jans et al., 2017; De Pauw, De Wolf, et al., 2018; De Pauw,
Hudders, et al., 2018)The influencers selected for inclusion in the studies were
YouTubers due to thepopularity with children of this ag@-olkvord et al., 2019;
Ofcom, 2019) Children were exposed to examples of influencer marketingotin b
Instagram and YouTube as these are the two most popular platforms (as reported by
childrenaged4d 2 years) on whi ch t ¢rolbed & Drages, Yo u T u
2019)

Zoe Sugg, YuTuber name O6Zoel |l ab (femal e
https://www.youtube.com/user/zoella28039@nd Alfie Deyes, YouTuber name

OPoi nt | es s BIhttgs:0www.ynaubecom/uge@RointlessBlowere the

two YouTubers selected to test the aims of each study. diteea Ukbased couple

who each independently produce YouTube vilogs about theitcddaty lives and/or

specific interests. Zoella has approximately 16.8 million subscribers across her
YouTube channels, and PointlessBlog has 9.2 mi{®ocial Blade, 2018)and so

both would be consideradegainfluencers i e. >1,000,000 social nuia followers).

Their success on YouTube has allowed them to build substantial followings across
most mainstreansocial media platforms and to build businesses and brands which
employ teams of people. The YouTubersosmn A-Z Creatives, a creative agency

which offers brand partnerships, creative producers, social media managers and in
house legal and finance teamsir®lessBlog owns several properties in Brighton, has
released clothing ranges, merchandise,-ficiion books, and hosts a podcast
(Wollaston, 2019) Zoella has released beauty, clothing and homeware ranges,
multiple nonfiction and fiction books, and a social media @pfollaston, 2019)The

couple have also featured on popul s hows i ncluding O6Cel et
ORel ease t he houn diggontzemdd A G0 Adcadingdla z e 6,
0Do t hey know andhadesawa®workin Madame §wssayds London.

Their known popularity is likely what has led multiple HFSS food companies to
collaborate with thenin influencer marketing campaigms social mediasome of

which formed thestimuli in the studies in this thesis.
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A male and a female YouTuberere selected becaushildren (912 years)
are found to identify most with YouTubers who are the same sex as themselves
(Tolbert & Drogos, 2019and respond differently to male and female endorsers
(Bergkvist & Zhou,2016) Children are reported tprefer YouTubers who produce
content for mature audiences, as opposed to children specifitalbert & Drogos,
2019) which is whyadult and notchild influencers were chosemccording to
YouTubeds user demographics t he mi nor i
subscribers are between-18 yearsold Chi | dr ends F o ondeang mp a i
the UKG6s advertising regulator does not
in or around their conterfASA, 2017) However,both YouTubershave previously
been nominatedforeh 6 UK f avourite vlIiogger award?o
Awards(Digital Spy, 2015and surveys indicate th@opularitywith children (3 15
years) in the UKChildwise, 2016) Therefore children were deemed likelp view
their contentand consequently be exposedHFSS food marketing Chi | dr en & s
Campaign, 2018)
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Figure 1.2Flowchart showing the overall thesis structure and aims of each study
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Figure 1.3 Venn diagram showing how the aims of each study relatieetoverall

thesis structure and aims
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Chapter 2: Soci al media influencer mar ke

randomised trial

2.1 Chapter Introduction

As outlined inChapter 1, several metanalyses and systematic reviews
demonstratethat digital maketing of HFSS foods cah ncr ease young p
preferences for, and consumption of these proditigland et al., 2016; Buchanan
et al ., 2018; Fol kv detdl,2018\Sadeghiéat et®.j2€16), 201
However, this research has mostly been limited to older modes of digital delivery (e.g.
advergames) andften desnot empirically assess the effect of exposure on actual
intake. Traditional celebrity (e.g. psiar, sports star) endorsement of HFSS foods is a
common marketing techniqy¥assallo et al., 2018nd has been shown to influence
c hi | sintale{Bdyland et al., 2013; Smits et al., 2018lany childrerengag with
content uploaded by social media influencé@dcom, 2019; PwC, 2018whose
product recommendations are found to be trusted more than those of cel@loities
& Yuan, 2019; Martinez & Olsson, 2018)owever, the effects of these wer
mar keting practices on childrenf6s intake
most strategically important gfarm for influencer marketing, with 69% of marketers
spending the most of their marketing budget Hdfediakix, 2019) Therefore, the
aim of thestudy in this chaptewras to examine the impaat influencer marketing of
snack foods (healthy and unhealthy), via
c hi | dd lbitud sack intakeAt the time of conducting this research, no other
research had addressed these aims. A flowchart showingtutg procedure is

provided inFigure 2.1
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Figure 2.1 Flowchart of the procedure of the experimental study in Chapter 2
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osJecTives: To examine the impact of social media influencer marketing of foods (healthy and
unhealthy) on children’s food intake.

METHODS: In a between-subjects design, 176 children (9-11 years, mean 10.5 + 0.7 years) were
randomly assigned to view mock Instagram profiles of 2 popular YouTube video bloggers
(influencers). Profiles featured images of the influencers with unhealthy snacks (participants:
n = 58), healthy snacks (n = 59), or nonfood products (n = 59). Subsequently, participants’ ad
libitum intake of unhealthy snacks, healthy snacks, and overall intake (combined intake of
healthy and unhealthy snacks) were measured.

resuirs: Children who viewed influencers with unhealthy snacks had significantly increased
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conciusions: Popular social media influencer promotion of food affects children’s food intake.
Influencer marketing of unhealthy foods increased children’s immediate food intake, whereas
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WHAT’S KNOWN ON THIS SUBJECT: Studies have
revealed that broadcast food advertising strongly
influences children’s eating behavior. The Internet is
now well established as a food-marketing platform,
and young people spend considerable time on social
media, including engaging with the activity of
influencers.

WHAT THIS STUDY ADDS: Acute experimental exposure
to influencers promoting unhealthy foods on social
media increases children’s immediate intake of
unnealthy foods, but the same influencers promoting
healthy foods does not have 2 beneficial effect on
children’s choices or intake of those foods.

To cite: Coates AE, Hardman CA, Halford JCG, et al. Social
Media Influencer Marketing and Children’s Food Intake:
A Randomized Trial. Pediatrics. 2018;143(4).e20182554
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Childhood obesity is a global

health concern. Obesogenic

food environments, in which
high-saturated fat, high-salt, and/or
high-sugar (HFSS) foods are
increasingly available and extensively
marketed, are a predominant
food-system driver of population
weight gain.'~> The World Health
Organization has called on
governments to implement policies
that promote the intake of healthy
foods and reduce the intake of
unhealthy foods by children and
adolescents.®

The detrimental effects of traditional
broadcast melrketingi"0 and HFSS
product placement,***** on children’s
eating behavior are well established.
The Internet is now a major platform
for food marketing,lS and recent
studies suggest that digital marketing
may have similar effects to that of
television.'” 1% Research has also
demonstrated a “beyond-brand”
effect of digital food marketing
whereby irrespective of the
healthfulness of a cue, children’s
subsequent overall food intake
increases.?**!

Children’s digital media (online
content) consumption is growing
rapidly.'?? When online, many
children use social networking
sites?*~2%; for example, 50% of 8- to
11-year-olds in the United Kingdom
report using Instagram, and >80% of
5- to 15-year-olds use YouTube. In
social media, marketing is typically
embedded into engaging and
entertaining media content, which
actively encourages children to share
these experiences with peers.”®*’
Sacial media have also bred a new
form of celebrity: online influencers
with huge fanbases®® and whose
opinions can affect those of their
subscribers.?’ Brands seek
promotional relationships with
influencers because of their reach and
the trust that followers have in
them.*” Influencers often engage in
food-marketing activity on social
media by featuring brands and

products in their content, and it is not
yet clear if this affects eating
behaviors in the young people
exposed. Recent psychological models
suggest that reactivity to food cues is
moderated by message factors,
including the level of integration of
food cues.*! Because of the embedded
nature of food cues in influencer
media content, children’s awareness
of the marketing may be low and the
effects potentially more powerful
than for television, on which even
young children can discern what is
marketing and what is content.*?

In addition, social learning theory™*
purports that children’s liking of

a character increases the probability
of imitating the character’s action.
Therefore, exposure to an admired
media character, such as an
influencer, holding a food product
may encourage these behaviors in
children.** Exposure to traditional
celebrity endorsement of HFSS foods
in television commercials has been
shown to increase children’s
preference for and intake of these
products,35'36 with less robust
findings seen for healthy foods.
Children report viewing influencers
to be more trustworthy than
traditional celebrities,"® possibly
because of increased feelings of
familiarity.*' To date, the impact of
influencer marketing of food on
children’s eating behavior has not
been researched.

37-39

Our aim in this study was to examine
the impact of social media marketing
of snack foods, via influencers’
Instagram profiles, on children’s ad
libitum snack intake. It was
hypothesized that (1) children
exposed to the social media
marketing of snack foods (healthy or
unhealthy) would consume more
snacks compared with children
exposed to marketing for a nonfood
item, (2) children exposed to the
social media marketing of unhealthy
snacks would consume more
unhealthy snacks compared with
children exposed to marketing for

a nonfood item, and (3) children
exposed to the social media
marketing of healthy snacks would
consume more healthy snacks
compared with children exposed to
marketing for a nonfood item.

METHODS

Participants

A convenience sample of 178
participants aged 9 to 11 years were
recruited via schools in the United
Kingdom. Participants were offered
no incentive for taking part. This age
group is active on social media’®
despite platform terms and
conditions setting age of participation
at 13 years. The required sample size
(n = 150) was calculated on the basis
of a similar study with a medium
effect size of celebrity endorsement
on children’s food intake.* The
current study was approved by the
University of Liverpool Institute of
Psychology, Health and Society
Research Ethics Committee, and data
were collected between January 2017
and July 2017. Parents and children
were informed of the study via school
distribution of study information
sheets, which required parents to
return opt-in consent forms and
children to assent before
participation. Parents provided
information on their children’s
demographics, food allergies, and
media use on the consent form.
Children with food allergies were
excluded from participation. The
number of children with food
allergies and the number of eligible
parents who did not provide consent
were not recorded because of
researcher time constraints.

Study Design

In a between-subjects design,
participants were randomly assigned
to 1 of 3 influencer-marketing
conditions: healthy food marketing,
unhealthy food marketing, and
nonfood marketing (control). Within
each condition, the mock Instagram

Downloaded from www.aappublications org/news by guest on March 4, 2019
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profiles of 2 popular influencers

(1 man, 1 woman) were viewed on
a laptop computer. Counterbalancing
of participants to condition, and
influencer order (man first or woman
first), was conducted by using
randomizer.org. Although a “food-
cues only” condition would begin to
disentangle whether effects on food
intake are attributable to the
endorsement of the food cue or just
the food cue itself, this is not
representative of how foods are
marketed by social media influencers;
therefore, this condition was not
included in the study.

Materials and Measures
Mock Instagram Profiles

Two social media influencers were
selected: a 26-year-old female
YouTube video blogger (vlogger) and
a 23-year-old male YouTube vlogger
(names are not provided for reasons
of copyright). Both feature in the top
10 most popular vloggers with
children in the United Kingdom™*?
with ~12.1 million and 4.1 million
subscribers on YouTube, respectively,
at the time of testing and an
equivalent number of followers on
Instagram. Research suggests
consumers respond differently to
male and female celebrity
endorsers,** and so children were
exposed to mock Instagram profiles
for both influencers (Supplemental
Fig 2). Profiles consisted of the
Instagram banner and 6 images

(3 test and 3 filler) of the influencer
holding a product. In test images, the
products were snacks (unhealthy [eg,
chocolate cookies] or healthy [eg,
bananal) or branded nonfood items
(control [eg, sneakers]). Snacks were
used because they are frequently
marketed to children** and are

a major source of calories.*® In filler
images, the products were unbranded
nonfood items. All images were
obtained and edited (to create the
healthy-condition stimuli) from
influencers’ YouTube channels (Corel
PaintShop Pro 9).

ded from www.

BMI

BMI was calculated as weight (kg)
divided by height (m).? Weight was
measured to the nearest 0.1 kg with
a calibrated weighing scale (Seca
770); height was measured to the
nearest 0.5 cm by using a stadiometer
(Leicester Portable Height Measure).
Internationally recognized criteria for
children were used to categorize
children as being of healthy weight,
being overweight, or being obese on
the basis of age- and sex-specific BMI
cutoff scores.*® BMI z scores adjusted
for age and sex were calculated by
using World Health Organization
AnthroPlus software (who.int/
growthref/tools/en).

Hunger

Subjective measures of hunger were
obtained by using 100 mm visual
analog scales (VASs). This measure
followed the format of the question,
“How hungry do you feel right now?"
with the anchor points “not at all
hungry” and “very hungry” to the left
and right of the line, respectively.
VASs are widely used, reliable, and
valid rating scales for measuring
children’s subjective experiences
related to food intake."”

Caloric Intake

To measure caloric intake, children
were invited to eat ad libitum from
a small selection of snack foods. The
foods offered were unhealthy snacks
(jelly candy [343 kilocalories (kcals)
per 100 g] and chocolate buttons
[510 kcals per 100 g]) and healthy
snacks (carrot batons [42 kcals per
100 g] and seedless white grapes [66
kcals per 100 g]). Previous studies
have successfully used similar foods
to assess intake after exposure to
advertisements.””?! Each food was
preweighted to 100 g with the
exception of the chocolate buttons,
which were served as sold (70 g) to
ensure that the quantities of all
snacks appeared to be similar when
served. Snacks were presented
without any branding information on

D
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white paper plates and were weighed
postintake to the nearest 0.1 g (Model
BP8100; Sartorius, Epsom, United
Kingdom), with data later being
converted into kcals on the basis of
the manufacturer's nutritional
information.

Social Media Questionnaire

A questionnaire designed for this
study asked children 18 closed-ended
questions about Internet use and
activities performed on social media.
Questions were adapted from the
European Union Kids Online Survey
2010." To control for potential
effects on kcal food intake, children
were asked to report liking of the
mock Instagram profiles with a yes-
or-no response and previous
familiarity with the influencers by
indicating the number of social media
sites they had previously viewed
them on.

Procedure

Participants were tested in a quiet
room in their school, seated at a desk
with a laptop computer and
questionnaire. Children firstly
completed the hunger rating VAS and
then viewed each influencer’s
Instagram profile on the laptop
screen for 1 minute. Children were
told to pay close attention to the
profiles because they would later be
asked about them in the
questionnaire. Participants were
then served 4 snacks (none of the
foods served were visible on any of
the test or filler images) and told
they had 10 minutes to eat as much
or as little as they liked. After

10 minutes, any remaining snacks
were removed and weighed, and
participants completed the
questionnaire. Participants were
debriefed, and height and weight
measurements were recorded in
private. Children were accompanied
back to classrooms and were asked
to refrain from discussing the
experiment with classmates.

org/news by guest on March 4, 2019



Statistical Analysis

Randomization checks were
conducted for hunger, BMI, age, sex,
ethnicity, liking of Instagram profiles,
and previous exposure to the
influencers by using a Welch 1-way
analysis of variance. The conditions
did not differ on the variables
measured (all P > .05; Table 1).

To examine which factors should be
used as covariates, Pearson’s
correlations were calculated. As
shown in Table 2, hunger, previous
influencer exposure, and liking of
Instagram profiles were related to
keal intake and included as covariates
in the analyses. Multivariate analysis
of covariance measured the effect of
the marketing-exposure condition
(unhealthy snacks, healthy snacks, or
nonfood control) on kcal intake. Post
hoc tests examined the differences
between conditions with Bonferroni
adjustments for multiple
comparisons. All analyses were
conducted by using SPSS software
(version 24 for Windows; IBM SPSS
Statistics, IBM Corporation), and
significance was assessed by using

a 2-tailed test at P < .05. Effect sizes
were calculated by using partial m
squared, with 0.01 indicating a small
effect, 0.09 indicating a medium
effect, and 0.25 indicating a large
effect.

RESULTS

The final sample consisted of 176
participants (105 girls) aged 9 to

11 years (mean = 10.5 = 0.7 years).
Two children were excluded from the
analysis because they had not
finished the session (n = 1) and had
been observed to have concealed test
foods (n = 1). Of the participants,
71% had a healthy weight, whereas
29% were of an unhealthy weight
(18.2% with overweight; 10.8% with
obesity). The percentage of children
who had overweight or obesity was
slightly lower than the national
average® (34.3% of 10-11-year-olds
in England had overweight or obesity

Bownl

ded from www.

TABLE 1 Participant Characteristics by Instagram Condition (n = 176)

Control (n = 58)

Healthy (n = 59) Unhealthy (n = 58)

Girls, % 61 83 55
Ethnicity white, British, % 88 83 85
Previous vlogger exposure, yes, % 54 46 54
Liking of Instagram profiles, yes, % 80 80 78
Hunger on VAS, mm, mean * SD 6127 * 23.83 59.19 = 26.06 56.84 * 2642
BMI z score, mean * SD 072 £ 123 061 = 163 046 * 1.03
Age, y, mean = SD 1050 = 057 10.38 + 075 1054 = 073

at the most recent assessment). No
differences were found in the BMI
category distribution between sexes.

The results of the multivariate
analysis of covariance are shown in
Table 3 and Supplemental Table 4.
There was a significant etfect of
marketing-exposure condition on
total kcal intake (P =.001). Children
in the unhealthy Instagram condition
consumed 26% more kcals overall
(mean = 448.3 = 140.82 kcals)
compared with those in the control
condition (mean = 357.1 * 146.5
kcals; P = .001) and 15% more than
those in the healthy Instagram
condition (mean = 388.96 + 145.53
kcals; P = .05). There was no
statistically significant difference in
overall kcals consumed between the
healthy Instagram condition and the
control condition (P = .55). Together,
these post hoc results provided
partial support for hypothesis 1. See
Fig 1 for results of the post hoc tests.

The effect of marketing-exposure
condition on kcal intake from
unhealthy food was also significant
(P =.001). Children in the unhealthy
Instagram condition consumed 32%
more kcals from unhealthy snacks

(mean = 384.83 = 141.21 kcals)
compared with children in the control
condition (mean = 292.24 = 146.85
kcals; P = .001) and 20% more than
those in the healthy Instagram
condition (mean = 319.51 * 143.77
keals; P = .03). There was no
statistically significant difference in
kcals consumed from unhealthy
snacks hetween the healthy
Instagram condition and the control
condition (P =.76). These results
supported hypothesis 2. However,
there was no significant effect

of Instagram condition on kcal
intake from healthy snacks (P =
.49), and so hypothesis 3 was not
supported.

DISCUSSION

This study quantifies the impact of
influencer food marketing on
children's food intake. The results
demonstrated that children exposed
to marketing of unhealthy snacks
increased their immediate overall
kcal intake compared with children
exposed to healthy food or nonfood
marketing. Relative to the control
condition, children exposed to
marketing of unhealthy snacks also

TABLE 2 Pearson’s Correlations Between Dependent Variables and Covariables (n = 176)

Total Snack Intake

Healthy Snack Intake,

Unhealthy Snack Intake,

keals keals keals
Hunger on VAS, mm 020° 012 018°
BMI —001 030 0.02
Age, y —0.04 =0.11 —0.02
Sex (female = 1; male = 2) 0.09 —0.02 0.09
Previous vlogger exposure, 0.15 —=001 0.15%
yes
Liking of Instagram profile, 0.16% 0.19 016°
yes
P< 05
P< 0
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TABLE 3 Results From a Multivariate Analysis of Covariance to Predict Snack Foods Consumed by
Hunger, Previous Vicgder Exposure, Liking of Instagram Profile, and Condition (n = 176)

Total Snacks

Healthy Snacks Unhealthy Snacks

Consumed keals, Man Consumed Main Consumed Main
Mean (= SD)  Effect, P kcals, Mean  Effect, P kcals, Mean  Effect, P
(+ D) (+ 8D)
Hunger on VAS, 003 1" .007
mm
High 412,06 (147.41) 67.25 (26.76) 344.81 (148.77)
(n=114)
Low (n = 82) 37164 (1473) 835 (24.92) 308.14 (145.73)
Previous 12 84 13
vlogger
exposure
Yes (n = 90) 419.04 (157.32) 65.65 (26.53) 353.39 (155.43)
No (n = 86) 57562 (135.83) 66.22 (26.05) 3094 (137.85)
Liking of 20 63 A7
Instagram
profiles
Yes (n=139) 40994 (147.22) 6567 (26.52) 34427 (148)
No (n = 37) 3533 (14584) 8691 (24.9) 2854 (14978)
Instagram 001 49 001
condition
Healthy 388.96 (145.53) 69.45 (25.36) 319.51 (143.77)
(n=59)
Control 357.1 (146.5) 6485 (21.36) 292.24 (146.85)
(n = 59)
Unhealthy 4483 (14082) 63.43 (30.91) 384.83 (141.21)
(n = 58)
Effect size® .08 (] .08

@ Partial m squared

consumed more kcals from unhealthy
snacks specifically relative to the
other 2 groups. However, children
exposed to marketing of healthy
snacks did not differ in their overall
kcal intake or their kcal intake from
healthy snacks specifically, compared
with those in the control condition.

Celebrity endorsement of healthy
foods has previously been shown to
encourage children to eat more of
these foods,***? although this effect,
when found, is typically less robust
than for HFSS foods.*’ Studies have
also revealed that playing a fruit
advergame increases children’s intake
of fruit, but again, this effect is
smaller than seen for HFSS foods.”
Therefore, it was reasonable to
predict that exposure to social media
food marketing for healthier items
would produce similar effects in the
current study. The results did not
support these findings. A possible
explanation for this, and for the

ded from www.

smaller effects found in previous
studies, is that the hedonic value (ie,
tastiness) of HFSS foods is much
stronger than for healthier foods.”® In
addition, HFSS foods are often
designed to appeal more to children
because of colorful packaging® and
brand logos.”* These explanations are
supported by recent eye-tracking
data, which demonstrate that HFSS
food cues embedded in media content
capture children’s visual attention
more than healthy cues.** It is
therefore likely that substantially
more exposure than what typically
occurs in short-term experimental
studies is needed to drive children’s
intake of healthier items.

Food cues within an advergame,
irrespective of whether they are HFSS
foods or fruit, have been shown to
lead children to increase kcal intake
in general.?"*! Therefore, it was
predicted that exposure to influencer
food marketing that featured a food

D
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cue would produce similar effects in
the current study. This effect was
found for unhealthy cues but not
healthy cues. As previously discussed,
children may have attended more to
the unhealthy cues. Alternatively, only
fruits were offered as healthy snacks
in the advergame study, whereas

a fruit and a vegetable were offered in
the current study. Children have been
found to prefer fruits to vegetables
because of their sweet taste and so
may have consumed more kcals
overall in the advergame study
because of a greater preference for
the test foods.””

In the current study, as predicted,
children exposed to unhealthy food
marketing consumed more unhealthy
foods compared with children in the
other conditions. These findings are
consistent with previous studies
assessing the impact of digital
marketing on intake of HFSS
foods'”*® and those demonstrating
the effect of celebrity endorsement on
intake of HFSS foods.*>*® The
medium effect size found in the
current study is consistent with that
of a meta-analysis of the effect of
broadcast and digital food advertising
on children’s intake.” Cohort studies
indicate that an energy gap of 69 to
77 kcals per day is all that is required
for a child to become overweight.”” In
the current study, children in the
unhealthy-food-marketing condition
consumed 91 kcals more compared
with those in the control condition.
This is larger than the proposed
energy gap and is the effect after
acute exposure to social media
influencer marketing only. Children’s
additional kcal intake in response to
acute food-marketing exposure is not
compensated for at later eating
occasions, and so marketing-driven
overconsumption would, in time, lead
to weight gain.'®

This study had some limitations. First,
all children were exposed to the same
2 influencers, and individual
differences that may have moderated
endorser effects, such as perceived
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FIGURE 1

Mean (= SEM) snack intake (kcals) as a function of Instagram condition. * P = 001 indicates
increased intake of unhealthy and overall snacks in unhealthy Instagram condition compared with
nonfood. ® P = 027 indicates increased intake of unhealthy snacks. ° P = 047 indicates overall
snacks in unheaithy Instagram condition compared with healthy.

similarity, familiarity, and
likeability,*® could not be considered.
Just more than 40% of the sample
had no previous exposure of the 2
influencers used in the current study
but were included in the analysis.
Including these children may have
underestimated the impact of
influencer food marketing. However,
children are likely to spend much
longer on social media sites'® than
occurred here and, as a result, be
exposed to greater volumes of
influencer food marketing.*® In
addition, Instagram encourages
engagement with advertising by
prompting users to “like” and share
images.*” This engagement allows

Downl
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direct communication between
influencers and followers,
heightening feelings of familiarity and
likeability*! and enabling influencer
marketing to reach not only followers
but also followers’ wider social
networks.?® For this reason, it would
be interesting to explore effects of
influencer marketing on those who do
not follow the influencers’ online
activity but may be recipients of their
content via peers. Second, although
children were asked to refrain from
discussing the study with their
classmates, we cannot be sure that
this “contamination” did not occur.
Thirdly, the study was cross-sectional,
so conclusions about causality cannot

45

be drawn from these data, and future
studies should be designed to explore
this and the potential for longer-term
effects. It would also be interesting to
compare the potential influence of
peers versus media influencers on
children's behavior.

The findings of the current study
may be used to inform the debates
ongoing in many countries
surrounding food-marketing policies
for digital media.'® In 2017, the
United Kingdom’s Committee of
Advertising Practice introduced

a new self-regulatory code for
nonbroadcast media that required
advertisements for HFSS products
to not be shown where >25% of
the audience is <16 years old.”!

In a recent ruling, the Advertising
Standards Authority, the United
Kingdom’s independent advertising
regulator, responded to complainants
who viewed that 2 YouTube vloggers
(those featured in the current study)
were popular with children and had
featured in HFSS marketing on
Instagram. Both influencers have
been nominated for the award for UK
favorite vlogger at the 2015
Nickelodeon Kids’ Choice Awards,
demonstrating their popularity with
children.®” The Advertising
Standards Authority noted that
<<25% of both influencers’ Instagram
followers were registered as

<18 years old; therefore, the
advertisement was deemed to not
target children. At the time of
writing, collectively, these
influencers have just more than 15
million Instagram followers.®® Using
Instagram’s user demographics data,
3.75 million young people

(13-17 years old) may have been
exposed to this influencer HFSS food
marketing. In addition, Instagram’s
data do not include children

<13 years old who use fake dates of
birth®*; thus, this figure is likely to
be a conservative estimate. The data
presented here should inform
regulations of online food marketing
to enable children to participate in

org/news by guest on March 4. 2019

COATES et al



the digital world without their
dietary health being adversely
affected.

CONCLUSIONS

This study demonstrates that
influencer marketing of unhealthy
foods increased children’s immediate
food intake of these foods, whereas
influencer promotion of healthy foods
had no such effect. These findings are
consistent with the literature on the
impact of celebrity endorsement,

which shows that the effects of HFSS
food promotion are more robust than
for healthy foods.>” Childhood obesity
remains a major health concern
across the globe, and digital
marketing offers food companies
myriad new ways to reach children,
many of which are difficult to monitor
and the effects challenging to
quantify.m Children have a right to
participate in digital media and

a right to protection of health.®
Food-marketing restrictions should

be applied to new forms of digital
marketing, particularly social media,
on which vulnerable young people
spend a lot of their online time.

ABBREVIATIONS

HFSS: high-saturated fat, high-salt,
and/or high-sugar

keal: kilocalorie

VAS: visual analog scale

vlogger: video blogger
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2.3 Chapter Findings and Conclusions

The study in this chapter provides evidence that exposure to influencer
promotion of HFSS foods in social medi a
intake (kcals from healthy and unhealthy snacks) and intake of HFSS foods
specifically. These findingare in accordance with literature that has demonstrated the
persuasive effects of celebrity endor seil
(Boyland et al., 2013; Smits et al., 2015; Vassallo et al., 26lByever, expasre to
influencer promotion of healthy foods did regnificantlyaffectch i | & ntake 6f
healthy foods. These findings are consistent with research that demonstrates smaller
(or no) effects of healthy f ooclatneatsc ket i n
HFSS food marketingDixon et al., 2014; Folkvord, 2019; Folkvord et al., 2016;
Hanks et al., 2016; Harris et al., 2012; Pempek & Calvert, 2009; Smits et al., 2015;
Valkenburg & Peter, 2013pince publication, a similar study has also demonstrated
that influencer promotion of healthy foods on Instagram has no effect on encouraging
(adol es c e (Fbllvdrd & Bruijnea2020) An explanatio for the more
powerfuleffects of HFSS food marketing compared to healthy food markétingd
both in the previous literature and in the current stigdghatchildren have an innate
preference fofoods with hedonic attributes (e.g. HFSS foods) aoseg to foods
with healthfulness attributes (fruits and vegetab(@dauchamp & Moran, 1982)

Furthermore, HFSS foods are more |ikely
and ({Rreeroan ét al., 2016; Stead et al., 2011; Valkenburg & Piotrowski, 2017)
and more readily capture childrends auto

vegetablegMotoki et al., 2018; Naderer et al., 2020; Spielvogel et al., 2018)s,
substantially more exposute these foods, than provided via acute exposure in an
experimentabetting,i s | i kely required in order to ¢

healthier foods.
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Chapter 3: The effect of influencer mar
advertising disclosure on chil dr e

3.1 Chapter Introduction

Since conpletion of the study in Chapter 2, selfregulatory codes were
i ntroduced by the UKO6s advertising regu
advertising disclosure (e.#jad,#gifted)in content that features paid or gifted product
endorsementdo increase consumedrawareness of advertisifCAP, 2018; CMA,
2018) However, the=ood Marketing Defense Modg@tarris, Brownell, et al., 2009)
assers thatfour conditions must be met in order for childtensuccessfully defend
against the effects of food marketing; advertismgrenessanunderstandingf the
persuasive intent, and thadility and themotivationto resistindeed, pevious studies
have found despite advertising disclosur
marketing, this does not appear to negatively impact their responses (i.e. attitudes)
towards promoted pradts (An & Stern, 2011; De Pauw, Hudders, et al., 2018;
Folkvord et al., 2017; Panic et al., 201Bherefore, this study sought to assess whether
an advertising disclosure wall of f er a Oprotective effec
response to influencer marketing of HFSS fodtlsvas also of interest to examine
whether the findings i€hapter 2 would be replicated when influencer marketing is
delivered on an alternative socrakdia platform, YouTube. The aim of the study in
this chapter was therefore to quantify the effect of influencer marketing of a branded
HFSS product embedded in a YouTadlibimmv | og c
intake, and to assess whether inclasad an advertising disclosure moderates the
effect. A flowchart showing the study procedure is provide#igure 3.1
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Figure 3.1Flowchart of the procedure of the experimental study in Chapter 3
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Chapter 3 is the followingublication:
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1 | INTRODUCTION

Summary

Background: Children are active on social media and consequently are exposed to
new and subtle forms of food marketing.

Objectives:
marketing of an unhealthy snack affects children's ad libitum snack intake and

To examine whether exposure to a YouTube video featuring influencer

whether inclusion of an advertising disclosure moderates this effect.

Methods: In a randomized between-subjects design, 151 children (aged 9-11
y; mean, 10.32 y + 0.6) were exposed to influencer marketing of a non-food product
(n = 51), or an unhealthy snack with (n = 50) or without (n = 50) an advertising disclo-
sure. Participants' ad libitum intake of the marketed snack and an alternative brand of
the same snack was measured.

Results:  Children exposed to food marketing with (P < .001, d = 1.40) and without
(P <.001, d = 1.07) a disclosure consumed more (kcals) of the marketed snack relative
to the alternative; the control did not differ (.186, d = 0.45). Consumption of the
alterative brand did not differ across conditions (.287, n,,2 = .02). Children who
viewed food marketing with a disclosure (and not those without) consumed 41%
more of the marketed snack (.004, n,,2 = .06), compared with control.

Conclusions: Influencer marketing increases children's immediate intake of the
promoted snack relative to an alternative brand. Advertising disclosures may enhance
the effect.

KEYWORDS

digital marketing. disclosures. food advertisement, food intake, influencer, social media

children's dietary health.> 7 While many studies have explored the
effects of traditional television (TV) advertising, research on the

The well-documented global increases in childhood obesity preva-
lence®? are likely to be driven by an obesogenic environment? includ-
ing the excessive marketing of unhealthy foods, particularly to
children.* Substantial evidence illustrates the acute impact of market-
ing foods high in saturated fat, salt, and/or free sugars (HFSS) on

Abbreviations: BML, body mass index: HFSS, high fat, sugar, and/or salt: keal. kilocalories:
VAS, visual analogue scale; Viogger, video blogger

impact of digital marketing on children’s eating behaviour is far more
limited.® Digital media are hugely popular with children,” and so, it is
important that the impact of marketing exposure through this medium
is further investigated and quantified.

Awareness of where children spend time online is critical to
understanding the types of digital food marketing they may be
exposed to and how this may affect their eating behaviours. It is

Pediatric Obesity. 2019:¢12540.
https://doi.org/10.1111/ijpo.12540

wileyonlinelibrary.com/journal/ijpo
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thought that Intemet locations most visited by children are not child-
specific but are platforms that appeal to a range of ages, such as
social media.'® Despite many social media platforms requiring users
to be a minimum age of 13 years, younger children are active on
these sites.® The most popular is YouTube, with 80% of 5- to 15-
year-olds in the United Kingdom reporting regular use.” YouTube
has enabled video bloggers (vloggers), to amass huge followings, and
these individuals are often referred to as "influencers” due to the per-
suasive effect their opinions can have on their audiences.** Children
report trusting vioggers' recommendations more than advertising
directly from a brand'? or celebrity."® Accordingly, food brands pay
or “gift” products to influencers to feature on their social media chan-
nels. Social learning theory®* claims that children's liking of a charac-
ter increases the probability of imitating the character's action.
Consistent with this, a previous study showed that exposure to
Instagram posts of vloggers pictured with HFSS foods increased chil-
dren’s (9-11 y) later consumption of HFSS products, compared with
children in a control condition.®

Studies exploring the effect of celebrity endorsements of HFSS
foods show that they can increase children's preferences, requests
for, and intake of these products."®'® One study looked at effects
on children's (aged 8-11 y) brand choice and intake by simultaneously
offering children the endorsed brand and a perceived alternative
brand and allowing them to choose the amount they consumed from
each.'® The alternative brand was in fact the endorsed brand, but par-
ticipants were led to believe it was an alternative to test the impact of
advertising on brand choice while controlling for other potential dif-
ferences, such as taste and texture. Children were exposed to a TV
commercial featuring celebrity endorsement of an HFSS food, the
same celebrity in a non-marketing context (presenting a TV show), a
commercial for a different snack, or a non-food commercial (control).
Results showed that children consumed significantly more of the
endorsed brand compared with the alternative brand in the celebrity
endorser conditions, but not in the control condition. Children also
did not reduce their intake of the alternative brand to compensate
for their increased intake of the endorsed brand. No research has
explored whether promotion of a food brand by an influencer, such
as a YouTube vlogger, affects children's choice and intake of a
branded product.

The reactivity to embedded food cues in advertising model
(REFCAM) states that the level of processing influences the effect
of food cue exposure.'” While TV advertising appears at recognizable
intervals within and between programming,”® digital marketing is

f_21

often embedded in the online content itsel Food cues that are

integrated into media content are processed with minimal cognitive
elaboration,'”**?* diminishing children's ability to recognize when
they are being advertised to,”*%> and making this type of marketing
more difficult for children to resist.' Under the current self-
regulatory codes for non-broadcast marketing in the United Kingdom,
marketing of this nature should clearly indicate the commercial intent
of the marketer.2 This guidance applies to influencer marketing on
social media that is paid for and controlled by the advertiser. On
YouTube, this requires an advertising disclosure (eg, “#ad”), to be
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displayed on screen during the marketing content and/or in the video
title before viewer engagement.

Persuasion knowledge is a consumers' understanding of the per-
suasive attempts of marketing.2* Although not tested in the context
of YouTube videos, studies exploring the effectiveness of advertising
disclosures in increasing persuasion knowledge have produced equiv-
ocal results. Research with adults shows that disclosures can correct
for otherwise increased brand attitudes, by activating persuasion
knowledge and mitigating persuasion.?”?® However, similar research
with adolescents finds no such effects.?” Persuasion knowledge is
thought to develop in adolescence®'?; therefore, if not fully devel-
oped, disclosures may not be effective.®! In support of this, when
children were informed of the persuasive intent of an advergame (a
free online game characterized by extensive branded content®?), this
did not affect children's cognitive or affective responses to the pro-
moted brand. In addition, children who played an advergame promot-
ing branded HFSS foods increased their food intake, irrespective of
whether an advertising disclosure was featured.*® The food marketing
defense model® states that four conditions must be met in order for
children to counter the effects of food marketing: awareness of adver-
tising, understanding of its persuasive intent, and the ability and the
motivation to resist. Therefore, if advertising disclosures do raise
awareness of the persuasive intent of marketing, in order to resist
its effect, children must also be motivated to do so.”® Children

3536 are less likely

describe enjoying engaging with digital marketing
than adults to have health concerns®” and are more likely to make
food choices based on taste.*® Therefore, they may not be motivated
to resist HFSS digital food marketing even when they are aware of
the exposure.

The aim of the current research was to examine the impact of
influencer marketing of a branded unhealthy snack, featured in a
YouTube video, on children's ad libitum snack intake and brand choice
and to explore if the presence of an advertising disclosure moderates
any effect. It was hypothesized that (1) children exposed to influencer
marketing of a branded unhealthy snack (with or without an advertis-
ing disclosure) would consume more of the marketed brand relative
to a perceived alternative brand (marketed brand labelled as an alter-
native brand) than those in the control condition (exposure to
influencer marketing for a non-food item), (2) these children would
not differ in consumption of a perceived alternative brand compared
with children in the control condition, and (3) children exposed to
influencer marketing of a branded unhealthy snack with an advertis-
ing disclosure would not differ in their consumption of the marketed
snack compared to children exposed to the same marketing without
an advertising disclosure.

2 | METHODS

2.1 | Participants

A convenience sample of 151 participants (80 female) aged 9 to 11
years were recruited via schools in the United Kingdom. The power
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calculation for the current study was based on 95% power and an
alpha of.05 to find a large effect size (d = 0.67, based on a similar
short-term advertising exposure study'®). This indicated a required
sample size of 150 participants.

The current study was approved by the University of Liverpool
Institute of Psychology, Health and Society Research Ethics Commit-
tee in September 2017. Parents and children were informed of the
study via school distribution of written information. Parents were
required to return opt-in consent forms, and children to assent, before
participation. Children with a food allergy of any kind (as reported by
parents on the consent form) were excluded from participation. The
number of children with food allergies and eligible parents who did
not provide consent was not recorded. Data were collected between
January and June 2018, and no incentive was offered for taking part.

2.2 | Design

Using a between-subjects design, children were randomly assigned to
one of three conditions: exposure to a YouTube video featuring
influencer marketing of (a) a branded non-food product or a branded
unhealthy snack either (b) with, or (c) without, an advertising disclo-
sure. Allocation of participants to condition was conducted using
www.randomizer.org. Participants' intake of the marketed snack and
a perceived alternative brand of the same snack was measured and
used to calculate overall intake (as detailed below).

2.3 | Materials and measures

23.1 | Mock YouTube video blogs (viogs)

Two social media influencers, 26-year-old female YouTube vlogger
Zoella (https://www.youtube.com/user/zoella280390) and 23-year-
old male YouTube viogger PointlessBlog (https://www.youtube.com/
user/PointlessBlog), were selected on the basis of their popularity
with children in the United Kingdom.!? At the time of testing, Zoella
had approximately 12.1 million subscribers and PointlessBlog 4.1 mil-
lion. Children respond differently to male and female celebrity
endorsers®? and choose to watch YouTube vloggers who they view
as being appropriate for their own gender.* For these reasons, girls
were shown videos of the female influencer and boys videos of the
male. Videos were obtained from influencers' YouTube channels using
the download software KeepVid (https://keepvid.com) and edited
using  VideoPad
videopad/index.html). Editing ensured that each video was 5 minutes
in duration and included a 1-minute marketing segment, which was

video editor (http://www.nchsoftware.com/

identical for the influencers across food marketing conditions. The
influencers regularly feature in one another’s videos; therefore, this
remained ecologically valid. Editing also enabled an on-screen message
“This is an advert” to be inserted into videos in the advertising disclo-
sure condition. The message was displayed in the top left-hand corner
of the screen for the duration of the marketed content (see
Supporting Information). The message is more direct and prose-like

IR A2 oediaticobesity maukd

than the suggested labelling of “#ad" and was used so children would
be more likely to understand that the video featured advertising.

In the control videos, the marketed product was a branded non-
food item (Apple iPhone 8), and in the test videos, it was a branded
unhealthy snack (McVitie's chocolate digestives, approximate UK
equivalent to graham crackers but with a thin chocolate coating).
Snack foods are one of the most frequently marketed food categories
to children.**

232 | Hunger

Subjective measures of hunger were obtained using 100-mm visual
analogue rating scales (VAS). This measure followed the format of
the question “how hungry do you feel right now?" with the anchor
points “not at all hungry” and “very hungry” to the left and right of
the line, respectively. VAS are widely used and are reliable and valid
rating scales for measuring children's subjective experiences related
to food intake.*?

2.3.3 | Caloric intake

To measure caloric intake, children were invited to eat ad libitum from
two plates of cookies for a period of 5 minutes. Each plate contained
100 g of McVitie's chocolate digestive cookies, but one was labelled
“McVitie's” and the other was falsely labelled “Tesco's” (the largest
food store chain in the United Kingdom). The children were also ver-
bally informed of the brand difference. This approach, used in a similar
study,*® enabled brand-specific intake effects to be disentangled from
the general consumption effects of the marketing. Cookies were bro-
ken into small pieces to minimize the likelihood of children consciously
choosing a particular amount to consume.*® Cookies were presented
on white paper plates and were weighed post intake to the nearest
0.1 g (model BP8100, Sartorius. Epsom, United Kingdom). with data
later converted into kilocalories (kcals) based on the manufacturer's
nutritional information.

2.34 | Questionnaire

To control for potential effects on kcal food intake, a questionnaire
designed specifically for this study assessed children's liking of test
food (pre-marketing exposure), as well as liking of the YouTube video,
average time spent on YouTube per week, prior familiarity with the
influencers, and awareness of advertising (post-marketing exposure).
VAS captured children's liking of the test food and were embedded
into a series of scales measuring liking of a variety of items (n = 11).
The measure followed the format of the question “how much do you
like ____?" with the anchor points “really dislike" and “really like” to
the left and right of the line, respectively. The order of the scales
was counterbalanced across participants. Liking of the video used
the same VAS format. Prior familiarity with the influencers was oper-
ationalized as the number of social media platforms a child reported
following them on. Scores ranged from O (no social media sites) to 5
(follows on 5 social media sites). Awareness of advertising was
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measured with questions derived from Ofcom's Children and parents:
media use and attitudes report 2016.* Children were asked “Did the
YouTube video you watched today have an advert in it?" with a yes/no
response.

2.3.5 | Body mass index (BMI)

Weight was measured to the nearest 0.1 kg with a calibrated weighing
scale (Seca 770), and height was measured to the nearest 0.5 cm using
a stadiometer (Leicester Portable Height Measure). BMI was later cal-
culated as weight (kg)/height (m)z. Internationally recognized criteria
for children were used to categorize children as healthy weight, over-
weight, or obese, based on age- and sex-specific BM| cut-offs equiva-
lent to adult BMI of 25 to 30 kg/m>.** BMI z-scores adjusted for age
and sex were calculated using WHO AnthroPlus software (accessible
at http://www.who.int/growthref/tools/en).

24 | Procedure

The experiment was conducted in a quiet room at the children's
school. Participants were seated at a desk with a laptop computer,
headphones, and a questionnaire. Children firstly completed the VAS
hunger rating and test food liking and then were told that they would
be watching a YouTube video and that they should pay close attention
as they would be asked about it afterwards. Immediately after viewing
the video, participants were served two pre-weighed snacks (the
branded marketed snack and the purported “alternative” brand). Par-
ticipants were told they had 5 minutes and could eat what they
wished. Afterwards, remaining snacks were removed and weighed,
and participants completed post-marketing exposure measures in their
questionnaire. Participants were debriefed, asked about what they
thought the purpose of the study was, and their weight and height
measurements taken in private. Children were accompanied back to

their classrooms and asked to refrain from discussing the experiment
with their classmates.

2.5 | Statistical analysis

Randomization checks were conducted with a Welch one-way ANOVA
and chi-square analysis for test variables. The conditions did not differ
on the variables measured (all Ps > .07; Table 1). Correlations with
marketed, alternative and overall snack intake were calculated to
determine possible covariates. Covariates that were related to kcal
intake and included in the analyses were sex (F 113141 = 4.20, .042),
age (r = —.21, .011), hunger (r = .21, .010), and BMI corrected (r =
-.20, .016). All other variables were not related to kcal intake (Ps > .05).

A 3 (condition: food marketing with disclosure, food marketing
with no disclosure, and non-food marketing with no disclosure
[between-group factor]) x 2 (snack intake: marketed snack McVitie's
versus a perceived alternative snack Tesco's [within-group factor])
mixed factor analysis of covariance (ANCOVA) was conducted to test
Hypothesis (1). A separate multivariate analysis of covariance
(MANCOVA) measured the effect of food marketing condition (food
marketing with a disclosure, food marketing with no disclosure, and
non-food marketing with no disclosure) on kcal intake of the marketed
snack, a perceived alternative snack, and overall (combined snack
intake) to test Hypotheses (2) and (3). This MANCOVA also measured
the interaction effect between food marketing condition and chil-
dren's awareness of advertising in the YouTube video (no awareness
vs awareness), on kcal intake measures. Post hoc tests examined the
differences between and within conditions with Bonferroni adjust-
ments for multiple comparisons. A chi-square analysis tested whether
children's advertising awareness (no awareness vs awareness) differed
across conditions. All analyses were conducted using SPSS software
(version 24 for Windows. SPSS Inc, Chicago, USA), and significance
was assessed using a two-tailed test at P < .05. Effect sizes were

TABLE 1 Participant characteristics by marketing exposure condition® (n = 151)

Non-Food (n = 51)
BMI corrected, kg/m* 0.92 +1.28
Age, y 10.01 + 0.48
Prior influencer familiarity 1.45 + 0.99
(0 = none, 5 = five social media platforms)

Hunger (mm VAS) 64.53 + 3247
Video liking (mm VAS) 81.24 + 2479
Branded snack liking (mm VAS) 87.09 + 17.14
Alternative snack liking (mm VAS) 84.14 £ 20.26
Sex (girl) 63%
YouTube hours per week (>7 hr) 39%

Note. All Ps > .07.
Abbreviation: VAS, visual analogue scale.

*Values are means + SDs (except dichotomous variables).
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Unhealthy Food Advertising

Unhealthy Food (n = 50) Disclosure (n = 50)

0.83 = 1.03 094 £1.12
10.56 = 0.59 10.31 £ 0.61

1.36 £ 0.72 122 £ 0.62
53.56 = 35.27 43.72 + 33.40
80.36 + 26.80 7420 + 28.16
87.20 £ 19.20 85.60 £ 19.20
77.34 + 24.88 84.10 £ 22.72

40% 56%

31% 30%
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calculated using partial eta squared, with.01 indicating a small effect,
.09 a medium effect, and.25 a large effect.

3 | RESULTS

The final sample consisted of 151 participants (80 female), aged 9 to 11
years (M = 10.32 + 0.6). One child was excluded from the analysis for
not watching the video in full. Of the participants, 60% were of a
healthy weight, while 40% were of an unhealthy weight (32% with
overweight and 8% with obesity). The percentage of children with
overweight or obesity was slightly higher than the national average *
(34.3% for 10- to 11-year-olds in England at the most recent assess-
ment). No differences were found in BMI distribution between sexes.

The mixed ANCOVA measured the effect of food marketing condi-
tion (food marketing with disclosure, food marketing with no disclo-
sure, and non-food marketing with no disclosure) on kcal intake of
the marketed brand relative to the alternative brand. BMI had a signif-
icant effect on kcal intake (F 1444 = 6.53,.012, n,,z =.04), and there-
fore, means were adjusted and controlled for BMI. There was a
significant main effect of snack type on kcal intake (F 1145) = 15.06,
P <.001, np’ " .09), with children across the group as a whole consum-
ing more (kcals) of the marketed brand (180.51 £ 93.53) than the alter-
native brand (97.40 + 75.09). There was no significant main effect of
condition on snack type consumed (F ;145 = 2.46, .089, n,* = .03).
There was a significant interaction between snack type and food mar-
keting condition on intake (F 145 = 4.71,.01, n,z =.06). Children who
viewed food marketing with a disclosure showed increased intake of
the marketed snack (211.5 + 99.4) relative to the alternative snack
(90.61 + 71.37; tys = 6.24, P < 001, d = 1.40), as did children who
viewed food marketing without a disclosure (181.36 + 101.33 vs
82.08 + 82.91, respectively; tyo = 4.58, P < .001, d = 1.07). There
was no significant difference in marketed snack intake relative to
alternative snack intake in the non-food marketing condition (tsp =
1.91, .186. d = 0.45) (see Figure 1).

The MANCOVA measured the effect of food marketing condition
(food marketing with disclosure, food marketing with no disclosure,
and non-food marketing with no disclosure) on kcal intake (marketed
snack kcal consumed, alternative snack kcal consumed, and total snack
keal consumed). Hunger had a significant effect on kcal intake (F 5142
=293, .036, n,,’ =.,06), and therefore, means were adjusted and con-
trolled for hunger. Food marketing condition had a significant effect
on keal intake (F 4 142 = 3.11,.006, n,,2 =.06), and specifically marketed
snack kcal intake (F 5144 = 6.40,.002, np2 =.08), with children exposed
to food marketing with a disclosure consuming 41% more marketed
snack kcals (214.40 + 99.40) than children exposed to non-food mar-
keting (149.61 + 67.42, .002). The difference in marketed snack kcal
intake b d to food ' with no advertising
disclosure and non-food marketing (.521) and those exposed to food
marketing with or without an advertising disclosure (.148) was not sig-
nificant. There was no significant effect of food marketing condition
on “alternative” snack kcal intake (F 2144 = 1.26, 287, '192 =.02). There
was a significant effect of food marketing condition on total snack kcal

those
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FIGURE 1 Mean (+SEM) snack intake (kcals) as a function of
marketing exposure condition. ®Increased intake of the marketed
snack relative to the alternative snack in food marketing without a
disclosure P < .001. "Increased intake of the marketed snack relative
to the alternative snack in food marketing with a disclosure P < .001

intake (F 5144 = 4.28,.016, n,? = .06). Children exposed to food mar-
keting with an advertising disclosure consumed 12% more kcals over-
all (309.03 = 105.65) than children exposed to non-food marketing
(260.3 + 71.86, .030). There was no significant difference in total
snack kcals ¢ d b
with no advertising disclosure and non-food marketing (1) and
between those exposed to food marketing with and without an adver-
tising disclosure (057; see Figure 2).

There was no significant interaction between food marketing with
an advertising disclosure and children's awareness of advertising (no
awareness vs awareness) on kcal intake (F 460 = 1.55, .163, 1,2 =

children d to food marketing

Mean Intake (kcal)

Marketing Exposure Condition

FIGURE 2 Mean (+SEM) snack intake (kcals) as a function of
marketing exposure condition. *.002 indicates increased intake of the
marketed snack. *.030 indicates increased snack intake overall,
compared with non-food condition
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