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1 | INTRODUCTION

Paul Christiansen!

| Amy Finlay! | Andrew Jones?
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Summary

Videogame livestreaming platforms are an emerging form of digital media, popular
with young people, where users watch gaming influencers play videogames. Food
and non-alcoholic beverage (hereafter: food) brands have a substantial presence on
these platforms, yet no studies have examined the impact of this food marketing on
young people. This systematic review and meta-analysis examined the evidence
(quantitative or mixed-method) for a relationship between exposure to digital game-
based or influencer food marketing, and food-related (brand awareness, attitudes,
preferences, purchase, and consumption), and post-consumption (weight, body mass
index [BMI], and dental caries) outcomes in young people (<18 years). Twenty-three
databases were searched in March 2021. Twenty-two studies met the inclusion cri-
teria, of which 20 were included in the quantitative synthesis. Meta-analyses indi-
cated food marketing was associated with more positive attitudes and greater
preferences (OR = 1.74, p < 0.001 [95%Cl: 1.355, 2.232]), and increased consump-
tion (SMD = 0.37, p < 0.001 [95%Cl: 0.219, 0.529]). Narrative synthesis indicated
that food marketing may increase brand awareness but not pester intent, although
data were limited. Evidence suggests that there is a relationship between exposure
to food marketing via influencers and digital gaming media, and several food-related
outcomes. This is the first quantitative synthesis to demonstrate these relationships;

this work has implications for food marketing policy.
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over 18% in 2016.1 In the UK specifically, by age 11, one in four chil-

dren are living with obesity, and almost one in five with overweight,

Global rates of overweight and obesity among children and adoles- and these rates persist into late adolescence.?® Typically, weight gain

cents have more than quadrupled since 1975, rising from just 4% to occurs because of excess energy intake, which can be driven by a
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myriad of disparate and associated factors, including behavior, genet-
ics, culture, and environment.> One key environmental factor is the
pervasive marketing of foods that are high in (saturated) fat, salt, or
sugar (HFSS).> In recent years, food giants have shifted focus from
more traditional media to digital media as an outlet for food market-
ing.®” The marketing is predominantly for unhealthy foods and is
increasing exponentially over time.® This shift in marketing outlet mir-
rors growth in child digital media usage. Globally, under 18 s account
for an estimated 1 in 3 internet users, with 71% of youth worldwide
able to access digital media.” Among UK 12-15 year olds, 87% use
social media, 80% play games online, and 60% use livestreaming plat-
forms (platforms where individuals or organizations can broadcast live
video content to their audience online).2° These usage habits are simi-
lar for teenagers in the United States,'* and Australia.'?

Marketing for HFSS foods is prevalent on social media. Specifi-
cally, content analyses have identified a strong presence of HFSS food
marketing on Instagram,*® YouTube,'* Facebook,® and Twitter.® This
marketing frequently occurs via social media influencers. Influencers
are seen as familiar and trustworthy, and their opinions can affect

those of their subscribers, 5%

with many seeking them out for
companionship,'” and aspiring to be like them.*® Children's imitation
of food-related behavior is thought to occur via social learning,*?
which is more likely to happen if a para-social relationship (i.e., the
relationship a child develops with a media character) exists.?° A grow-
ing body of evidence suggests that this is indeed the case. A system-
atic review found that the use of celebrities and influencers in both
traditional and digital marketing significantly increased children's con-
sumption of marketed HFSS products by 56.4 kcal 2!

Young people are also frequently exposed to HFSS food marketing
within digital gaming media. Digital game-based marketing typically
occurs via in-game advertising (IGA) and advergames.???* More recently,
brands have integrated themselves into the online game platform
Roblox, which is popular with children.2* For example, Chipotle launched
a Chipotle Burrito Builder, which allows players to roll virtual burritos to
earn “Burrito Bucks” that can be exchanged for codes on the chain's digi-
tal platforms.2> Social cognitive theory posits that children may construct
ideas about brand preference through continual play,'® and these
learned preferences can be reinforced by rewards (e.g., in-game currency
for completing an in-game task).2® Evidence suggests that food market-
ing via gaming media influences a variety of food-related behaviors in
young people. A systematic review found that food marketing via adver-
games influences attitudes toward, and purchase and consumption of
marketed brands and products in 6-14 year olds.2” More broadly, a sub-
stantial body of research outlines the impact of IGA on brand-related
cognitive, attitudinal, and behavioral responses of predominantly
adults.2® However, syntheses of research on the effects of IGA and more
current digital gaming media on child food-related behavior are lacking.

Influencer and digital game-based marketing occur in tandem on a
popular and emerging form of digital media: videogame livestreaming
platforms. On these platforms, individuals can broadcast or watch
streamed videogame footage and communicate synchronously with
both streamers and other viewers on the platforms, which can be
accessed via PC, tablets, mobile devices, and gaming consoles.?® The
current top three most popular videogame livestreaming platforms

(in terms of market share by hours watched) are Twitch (~71%), You-
Tube Gaming (~14.5%), and Facebook Gaming (~14%).2° On these
platforms, there is a main video stream, which typically features the
gameplay and streamer (or “gaming influencer”). This presents a market-
ing opportunity for food brands. For example, a gaming influencer may
consume a product on screen (typical influencer marketing) or include a
brand logo overlaid on the gameplay (typical digital game-based market-
ing) (see Figure 1 for an example of these marketing techniques). HFSS
food marketing is known to be ubiquitous on these platforms, with
energy drinks (e.g., GFUEL), restaurants and food delivery services
(e.g., KFC, Uber Eats), sugary drinks (e.g., Mountain Dew), and processed
snacks (e.g., Doritos) representing the most frequently advertised food
categories.>>! Preliminary evidence suggests that food marketing via
Twitch is associated with food purchasing and consumption behaviors
in adults®? and adolescents.®® Yet, to date, no studies have explored this
effect in children experimentally. However, with videogame livestream-
ing platforms representing a hybridisation of digital game-based and
influencer marketing, it may be possible to infer the likely effects
through investigation of the effects of these two marketing outputs.

A large majority of UK children use video-sharing platforms, play
videogames online, and watch livestreams (99%, 80%, and 60% of
12-15 year olds respectively'®). Young teens (13-16 year olds) also
report viewing content on Twitch whilst playing videogames.24
Moreover, available data (16 years and above) on Twitch users sug-
gests that the viewer base is skewed toward a younger audience
(41% of users are aged 16-24),* and an estimated 1 in 10 viewers
is thought to be a teenager.®> Streamed games also include those
popular with children, such as Fortnite and Minecraft; both were in
the top five most watched games across the three platforms during
202127 and have been nominated for Kid's Choice Awards multiple
times in recent years.3*3¢

Children may be particularly vulnerable to influencer and
digital-game based marketing techniques due to a range of factors.
One key factor is their developmental stage (i.e., cognitive and emo-
tional maturity®”®®). The Reactivity to Embedded Food Cues in
Advertising Model suggests that the level of processing of a food
cue influences the effect of exposure.> When placements are
embedded in the media content (as is typical for influencer and digi-
tal game-based marketing), children process cues with minimal cog-

39-41

nitive elaboration, and may not even be aware of them at all.

4243 and also more

44,45

This makes the advertising harder to recognize,
difficult to resist. Another key factor is peer-group influence.
Children are in the process of identity formation and are therefore
more susceptible to the influence of their peers and other external
influences.**** Sources such as influencers, videogames, and the
communities that surround them can be hugely influential.** For
example, a child may adopt specific eating behaviors to assimilate
with a particular role model or community.*” Moreover, when liked
sources (e.g., a favorite videogame or influencer) are paired with
advertising, the positive affective responses toward them can trans-

fer onto advertised brands and products*®4?

transfer”,>°

via “meaning
perpetuating their consumption. There are also addi-
tional factors to consider as children reach adolescence. Teenagers
are likely to have reduced parental protection and guidance,’! and
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FIGURE 1 Examples of marketing techniques used by gaming influencers on twitch. In the red circle is an example of product placement

(typical influencer marketing); in the orange circle is an example of a brand logo overlaid on the gameplay (typical digital game-based marketing).

access to their own money,>? meaning that purchasing decisions are
more within their control.

One way of describing the likely effects of food marketing via dig-
ital media on the food-related behavior of children is through the
Hierarchy of Unhealthy Food Promotion Effects Model,2> a concep-
tual pathway of the effects of promotions based on a narrative review
of studies assessing the impact of television food promotions on chil-
dren. It depicts a logical hierarchy of effects linking food promotions
to post-consumption effects (weight gain and diet-related disease) via
brand and product awareness (recall, recognition), attitudes and pref-
erences, purchase (or intended purchase, product requests), and con-
sumption (or intended consumption). There are also physiological and
contextual influences that can mediate the outcomes at each step:
epigenetic phenomena, food price, taste and availability, and peer and
social influences.

Enhanced regulations of commercial marketing have become a pri-
ority on the global health and policy agenda.>® Specifically, the WHO
recommends policies to limit the effectiveness of HFSS food marketing
to children by limiting its exposure (the frequency and reach of market-
ing messages) and power (the creative content, design, and execution
of the marketing message).® One way in which power can be reduced
is by restricting the use of impactful techniques that are of special
appeal to children (e.g., influencers, digital games, or a combination of

the two). Yet, videogame livestreaming platforms currently remain out

of the regulatory spotlight. Although tighter regulations on HFSS food
marketing online have been announced in the United Kingdom,>* these
regulations have been pushed back to 2024, and it is unclear whether
they would encompass videogame livestreaming platforms. Moreover,
the top videogame livestreaming platforms are US-owned which makes
HFSS food marketing on these platforms particularly difficult to regu-
late a national level, due to it being “cross-border.”>> Therefore,
although evidence suggests that videogame livestreaming platforms

have a prominent child audience 343>

employ powerful child-
directed marketing techniques (influencer and digital-game based
marketing),®* and marketing on these platforms is associated with adult
and adolescent food-related behavior,>?3® they are yet to be effec-
tively restricted by policies to protect children. To inform policy design
and implementation processes, it is important to clarify the potential
effects of these emerging platforms on child food-related behavior
through synthesis of the available evidence.

The current systematic review and meta-analysis explores the
effects of influencer and digital game-based marketing on Hierarchy
of Unhealthy Promotion Effects®>: awareness, attitudes and prefer-
ences, purchase, consumption, and post-consumption effects. The
specific review question was: What is the effect of exposure to
(a) digital game-based or (b) influencer marketing for food and non-
alcoholic beverage brands/products on the outcomes of interest, com-

pared to no, less, or less powerful marketing exposure?
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2 | METHODS

21 | Protocol and registration

The current systematic review and meta-analysis was conducted and
reported in accordance with the PRISMA statement checklist®®

and was registered with PROSPERO (CRD42020167360).

2.2 | Selection criteria and search strategy

We considered evidence from primary studies of quantitative or
mixed-method design (randomized controlled trial [RCT] or nonrando-
mized study [NRS]) for inclusion if they assessed the effect(s) of either
digital game-based marketing or influencer marketing with specified
outcomes in children (aged 0-18 years) in relation to an appropriate
comparison. See Appendix SB for a detailed summary of the PICOS
inclusion and exclusion criteria.

We included both digital game-based and influencer marketing as
both occur concurrently on videogame livestreaming platforms. We
defined marketing as “any form of commercial communication or mes-
sage that is designed to, or has the effect of, increasing the recogni-
tion, appeal and/or consumption of particular products or services. It
comprises anything that acts to advertise or otherwise promote a
product or service.”>®> We defined influencer marketing as marketing
via social media influencers; individuals who have built a sizeable
social network of people following them. Social media influencer sta-
tus can vary; they may have a “small but engaged” following (<1000
followers), micro-influencer status (1000-100,000 followers), or
celebrity status (100,000-1 million+ followers).>”*® Influencer mar-
keting occurs when brands ask influencers to endorse their products
on their social media profiles or channels in return for free promo-
tional goods or payment.}®>° We defined digital game-based market-
ing as marketing occurring via videogames (i.e., IGA, advergames, or
videogame livestreaming platforms). IGA is the inclusion of products
or brands within a digital game. Whereas an advergame is specifically
designed and created to promote a brand or product.t®-%2

Qutcomes of interest were derived from the Hierarchy of
Unhealthy Food Promotion Effects Model®? and included awareness
(recall and recognition of brands and products), attitudes and prefer-
ences (preference for promoted brands and products [including choice
over other brands and products], association of brands and products
with positive attributes, normalization of promoted brands and prod-
ucts), purchase (purchase or intended purchase of marketed brand or
product, and purchase requests), consumption (consumption
or intended consumption of marketed brands or products [including
desire to eat], no compensation of excess energy intake) and post-
consumption effects (weight gain and diet-related disease, sustained
energy imbalance through overconsumption of energy dense foods).
See Appendix SB for a detailed breakdown of the outcomes.

We defined an appropriate comparison as exposure to no food
marketing, less food marketing (e.g., fewer exposures), or less power-

ful food marketing (e.g., less prominent, frequent, and interactive).

Searches were devised in collaboration with an information spe-
cialist (M.M.) and conducted during March 2021 (see Appendix SA for
the full search strategy). Twenty-three databases were searched:
PsycINFO, MEDLINE, CINAHL, Web of Science (SCI-EXPANDED,
SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, and IC), ERIC, The Cochrane Library (CENTRAL, CSDR),
Business Source Complete, EconlLit, Emerald, HMIC, Google Scholar,
Communication & Mass Media Complete and Academic Search Com-
plete. Reference lists of retrieved systematic reviews and included
articles were also scanned by hand. Searches were restricted to arti-
cles that were written in English or had an accessible English version.

One reviewer (R.E.) screened titles and abstracts of potential
studies against the inclusion criteria. One reviewer (R.E.) indepen-
dently screened the full texts of potential studies against the inclusion
criteria; 10% of the full texts were screened by a second reviewer
(A.F.). Agreement was almost perfect (96.6%, Cohen's k = 0.87). Dis-
agreement was resolved through consensus and, if necessary, consult-
ing a third reviewer (E.B.).

2.3 | Quality assessment

We used Risk of Bias 2°° to assess bias in RCTs and the Newcastle-
Ottawa Scale (adapted for cross-sectional studies)®* to assess quality
of NRS. Bias assessments were conducted independently by two
reviewers (R.E. and A.F.). Disagreement was resolved through consen-

sus and consultation of a third reviewer (E.B.) if necessary.

24 | Data extraction

Data extracted included study identification (authors, country, year of
publication), participants, design, marketing intervention, comparison,
outcomes, and relevant results. Participant data in relation to weight
status and socioeconomic status was extracted to facilitate potential
subgroup analyses, as these factors are known to moderate food
marketing effects.>?%> One reviewer (R.E.) extracted data using pre-
piloted forms. Accuracy of data extraction was checked by a second
reviewer (A.F.). Study authors were contacted, if necessary, to
provide data.

For studies with multiple interventions, we extracted data from
all relevant interventions and the control group or most relevant com-
parator intervention. For studies with interventions incorporating mul-
tiple levels of exposure, we selected the largest and smallest
exposures for the exposure and comparator arms respectively, to
maximize identification of effects where present. Where more than
one eligible effect measure for the same outcome was available, prior-
ity was given to more comprehensive measures (e.g., overall consump-
tion) and for unhealthy (non-core, HFSS, etc.) categories. Data was
not extracted for healthy categories, and therefore studies only
reporting these outcomes were excluded. Where effect measures
included food items listed individually, the first unhealthy item in the

list (based on study author descriptors and reviewer judgment) was
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selected for extraction. Similarly, where effect measures included mul-
tiple adjectives relating to food attitudes (e.g., liking, fun, taste, health-
iness) listed individually, the first adjective in the list was selected for
extraction. Where phrasing was very similar for multiple effects relat-
ing to the same outcome in the same study (e.g., “favorite,”
“preferred,” “chosen,” brand/product), the first effect measure to be

reported was selected for extraction.

2.5 | Data synthesis and analysis
Cochrane recommendations were followed for the data synthesis.®®
Meta-analyses were conducted for each outcome where studies

were sufficiently homogenous (attitudes and preferences, and

consumption). Where meta-analysis was not possible (awareness, pur-
chase), we synthesized the data narratively.

For the meta-analysis on consumption, we computed the
Standardised Mean Difference (SMD), using the “escalc” function in
the “metafor’ package®’ in R. Here the formula is [M**"Advertise-
ment = M*"Control/Pooled Standard Deviation], so positive SMDs
are indicative of greater consumption after food marketing
exposure(s). For the meta-analysis on attitudes, there was a mixture
of continuous and dichotomous outcomes. For continuous outcomes
we computed SMDs and for dichotomous outcomes we computed
Odds Ratios. For analysis, we converted SMDs to Odds Ratios using
the formula [SMD * 1.81],%® to ensure a common effect size®’ for syn-
thesis. As there were multiple effect sizes from individual studies, we

first fit a multi-level meta-analysis and compared this to a single level

[ Identification of studies via databases J
Records identified from:
Records removed before
Database searching (n = 4473): screening:
PsycINFO (n = 481) g Duplicate records removed (n
MEDLINE (n = 926) =2291)
CINAHL (n=717)
Web of Science (n = 977)
ERIC (n=79)
- Business Source Complete
] (n=95)
‘gf EconLit (n = 13)
i Emerald (n = 42)
k= Google Scholar (n =91)
S Communication & Mass

n=7)

Media Complete (n = 52)
Academic Search
Complete (n = 648)

The Cochrane Library
(CENTRAL n =308, CDSR

HMIC (n = 36)

Reference list searching (n = 56)

= :

(n = 2238)

Records screened

Records excluded
(n=1958)

I

Reports sought for retrieval

Reports not retrieved
(n=0)

\4

|

Full-text articles assessed for

Full-text articles excluded (n =
258):
Wrong population (n = 81

Y

=81)
Wrong intervention (n = 116)
Wrong comparator (n = 13)
Wrong outcomes (n = 12)
Wrong study design (n = 25)
Wrong document type (n =
10)

2

£ (n =280)

3

o

O

n
eligibility
(n = 280)

—

A
§ (n=22)
3
]
£

FIGURE 2 PRISMA 2020 flow diagram.

Studies included in review

Studies included in quantitative
synthesis - consumption (n = 10)
Studies included in quantitative
synthesis — attitudes and
preferences (n = 11)

Duplicate (n = 1)
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meta-analysis. Model fit indices (AIC and loglikelihood ratio) sug-
gested that the multilevel meta-analysis was not a better fit for
the data.

We conducted a number of sensitivity analyses. First, we con-
ducted Graphical Displays of Study Heterogeneity (GOSH).”® GOSH
conducts a meta-analysis for all possible combinations of studies
(2 + studies per meta-analysis). This allows us to examine the average
effect size and heterogeneity across all possible combinations. Sec-
ond, we conducted Trim and Fill analyses’* to examine any potential
asymmetry in funnel plots. Trim and Fill identifies any hypothetical
studies which may lead to asymmetry (e.g., small studies with large
effect sizes), imputes hypothetical studies to improve symmetry, and
recalculates a pooled effect size based on the inclusion of these stud-
ies. We also conducted a robust Bayesian meta-analysis using the
RoBMA package. The RoBMA package conducts several meta-analytic
models,”? before computing Bayes Factors for the likelihood of the
true effect, presence of heterogeneity and presence of publication
bias. We used an inclusion Bayes Factor of >3 as our “evidence
threshold.” Heterogeneity was assessed using I, with >50% indicative
of moderate and >75% indicative of substantial heterogeneity.”® We
also report Tau values, which are the estimated standard deviation of

the underlying effect sizes across the studies.

3 | RESULTS

31 |
studies

Identification and description of included

A total of 2238 titles and abstracts were assessed for eligibility and
1958 were ineligible (Figure 2). Of the 280 full-text articles assessed,
22 studies’*"?° were included in the systematic review, contributing
26 intervention arms in total. See Table 1 for summaries of the main

characteristics of the included studies.

3.1.1 | Quality assessment

Quality assessments indicated that for the RCTs, the majority of stud-
ies (n = 15) had some concerns of bias, with four studies categorized
as low risk of bias, and one study categorized as high risk of bias (see
Figure 3), generated using robvis.”® Concerns predominantly arose
from bias in the randomization process and bias in the selection of the
reported result. For NRSs, one study was of satisfactory quality, and
one study was categorized as unsatisfactory (see Table 2). Concerns

mainly arose from the quality of the selection process.

3.1.2 | Participants
Participant age range, where reported, was 4-18 years. The sex split
was fairly even, ranging from 45% to 62.5% female across the studies.

Just over half (n = 13) of studies reported weight status; prevalence

of overweight and obesity ranged from 14.8% to 40%. Few (n = 9)
studies reported socioeconomic status (SES), and measures varied,
including SES of the recruitment area (n = 2), household income
(n = 4), parental education (bachelor's degree or higher, n = 1), and
school type (e.g., fee paying, n = 2). All studies were conducted in
Western countries; Portugal (n=2), United Kingdom (nh=2),
Netherlands (n = 5), Spain (n = 1), United States (n = 4), Australia
(n = 4), Ireland (n = 1), Belgium (n = 2), and one study had interven-

tion arms in both the Netherlands and Spain.

3.1.3 | Design

The majority (n = 19) of studies used a between-subjects design. A
minority (n = 3) of studies used a within-subjects design, but relevant
comparisons were between-subjects. Nearly all (n = 20) studies
adopted a randomized control trial design, the remaining (h = 2) were
non-randomized studies. Most (n = 14) studies were conducted in
schools. Other settings included research centers (n = 1), childcare
facilities (n = 1), a combination of research centers and childcare facil-
ities/holiday camps (nh = 3), online—accessed remotely (n = 1), and

the remaining (n = 2) studies did not report the specific setting.

3.14 | Marketing intervention

Three studies assessed marketing via social media influencers: Insta-
gram (n = 1), Facebook (n = 1), and YouTube (n = 1). The majority
(n = 17) used an advergame-based marketing intervention, with one
study including an additional “watching advergame play” intervention
arm,’? and one study including two additional intervention arms,
which explored banner advertising and rewarded video advertising
within a digital game.”® One study used an iPad app as a marketing
medium.’* Across all studies, marketing was predominantly (n = 18)
for branded HFSS snacks (e.g., Pringles, McVitie's Chocolate Diges-
tives, Pop Tarts, Lay's Potato Chips), although four studies featured
marketing of unbranded HFSS snacks (e.g., cookies, ice cream, crisps,
and sugary drinks). Studies from which multiple intervention arms
were extracted marketed the same HFSS snacks across conditions.
Where reported, duration of marketing exposure was between 1 and
12 min.

3.1.5 | Comparison

Half (n = 11) of comparisons were to no marketing exposure (e.g., no
advergame, an “advergame” with no marketing), followed by non-food
marketing exposure (n = 6) (e.g., branded trainers), less food market-
ing (n =2) (e.g., via TV only), less powerful food marketing (n = 2)
(e.g., less prominent), and healthy food (e.g., banana) marketing
(n = 1). Studies from which multiple intervention arms were extracted
adopted the same comparisons across conditions. Where reported,

duration of the comparator exposure was between 0 and 12 min.
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Risk of bias domains
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Domains: Judgement

D1: Bias arising from the randomization process. )

D2: Bias due to deviations from intended intervention. @ Hion

D3: Bias due to missing outcome data. - Some concerns
D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result. . Low

FIGURE 3 Quality assessment of randomized control trials (RCT) using the Cochrane risk of bias 2 tool.
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Study Selection Comparability Outcome
Agante et al. (2019) ok
Mallinckrodt et al. (2007) x ok

Total Quality

TABLE 2 Quality assessment of non-
randomized studies (NRS) using the
Newcastle-Ottawa quality assessment
scale for cross-sectional studies.

Unsatisfactory

Satisfactory

Note: Selection—maximum five stars. Representativeness of the sample, sample size, non-respondents,
and ascertainment of the exposure. Comparability—maximum two stars. Comparability of subjects in
different outcome groups, confounding factors controlled. Outcome—maximum three stars. Assessment
of outcome, statistical test. Overall: 9-10 = very good; 7-8 = good; 5-6 = satisfactory;

0-4 = unsatisfactory.

3.1.6 | Awareness

Four studies contributed data (6 effects) for awareness outcomes:
brand recall (n = 2 effects), brand recognition (n = 4 effects). Recall
was measured as the number of correctly recalled brands, or the %/N
of participants correctly recalling the test brand (without prompts).
Recognition was measured as the number of correctly selected brands
(from a list of prompts) or the %/N correctly identifying the test brand
(from prompt images).

3.1.7 | Attitudes and preferences

Twelve studies provided data (23 effects) for attitudes and prefer-
ences outcomes. For preference (12 effects), four effects related to
brand preference, five to product category preference, and three
to both. In terms of adjectives used in studies, children were asked to
simply choose an item (n = 1 effect), choose their favorite item (n = 1
effect), preferred item (n = 1 effect), an item to hypothetically eat
(n = 3 effects), or an item to actually eat (n = 6). Preference was mea-
sured as either the %/N of children choosing the test brand or prod-
uct category (n = 9 effects), or the number of test brand or product
items selected (n = 3 effects). For attitudes (11 effects), children were
asked to rate the test brand using adjectives: liking (n = 5 effects), fun
(n=3 effects), or multiple adjectives to form a mean score
(e.g., exciting, fun, great, tasty, n = 3 effects). Ratings were assessed
using simple Likert scales and pictorial Likert scales (e.g., smiley-face
and thumbs-up).

3.1.8 | Purchase

Three studies provided data (four effects) for purchasing outcomes, all
measuring pester intent. Pester intent was measured on a Likert scale
of how likely the child was to ask an adult/parent to purchase the test
product for them (n = 3 effects), or the % of children indicating that
they would ask an adult/parent to purchase the test product for them
(n = 1 effect).

3.1.9 | Consumption

Eleven studies provided data (14 effects) for consumption out-

comes: intake from unbranded HFSS snacks (n = 2 effects), intake

from a branded HFSS snack (test brand) (n = 1 effect), chosen snack
intake (healthy/unhealthy) (n = 3 effects), difference in mean intake
from unbranded snacks (unhealthy and healthy) between experimen-
tal and comparison condition (n = 1 effect), intake from test brand
and other nonmarketed HFSS snack combined (n = 6 effects), and
desire to consume the brand (yes/no; n=1 effect). For studies
measuring actual consumption, change in vessel weight (g) was
measured, and typically converted to kcal. One researcher (R.E.)
converted from g or kJ to kcal where this had not been reported in
the article (n =2 effects). Where reported, the ad libitum eating
opportunity was between 5 and 20 min. During the ad-libitum
opportunity, a minority (n = 2) of studies included healthy snack

options.

3.1.10 | Post-consumption effects

No studies provided data in relation to post-consumption effects.

3.2 | Meta-analyses

3.21 | Consumption

Thirteen effect sizes from nine studies were included in the model.
The multilevel model (SMD =0.345 [95% Cl: 0.191 to 0.499],
Z = 4.39, p < 0.001), was not a better fit than the single-level model
(loglikelihood ratio = 0.00, p = 1.00). There was a significant small-
to-moderate main effect of influencer and digital game-based food
marketing exposure on consumption from 13 effect sizes
(SMD = 0.344 [95% Cl: .191, 499], Z = 4.38, p < 0.001, I* = 51.9%,
Tau = 0.203: see Figure 4). The effect was robust, with GOSH dem-
onstrating the average effect size across 8191 models of
SMD = 0.345 (mean 1?2 = 45%). Trim and Fill analyses imputed one
hypothetical effect into the model which slightly increased the overall
effect size (SMD) = 0.374 [95% Cl: .219, .529]. If we assume a stan-
dard deviation of ~100 kcal, this is the equivalent of ~37 kcal. The
funnel plot demonstrated reasonable symmetry (see Figure 5). Based
on the pooled effect size, the median statistical power of the studies
to detect this effect was 44%.

The inclusion Bayes factor for the effect was BF = 4.46 and het-
erogeneity was BF = 4.047, whereas the Bayes Factor for publication
bias was BF = 0.76. This suggests that food marketing exposure had a
small but robust effect on consumption.
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Coates et al., 2019a —t 0.638[0.267, 1.010]
Coates et al., 2019b '—I—i 0.365 [-0.028, 0.759]
Folkvord et al., 2013 —.— 0.77210.426, 1.117]
Folkvord et al., 2014 — 0.494 [ 0.146, 0.843]
Folkvord et al., 2015 —_— 0.476 [ 0.060, 0.892]
Folkvord et al. , 2016 -0.037 [-0.523, 0.450]
Folkvord et al, 2017 (Dutch) —_—— 0.687 [ 0.292, 1.083]
Folkvord et al, 2017 (Spanish) — . -0.006 [-0.306, 0.293]
Harris et al. , 2012 — 0.137 [-0.251, 0.526]
Norman et al., 2018 —— 0.426 [ 0.107, 0.746]
Smith et al., 2020 (advergame) —_— 0.250 [-0.193, 0.693]
Smith et al., 2020 (banner) .—._.—. -0.066 [-0.507, 0.376]
Smith et al., 2020 (rewarded video) »—-—« 0.191 [-0.248, 0.630]
RE Model — 0.345[0.191, 0.499]

| | i T | |
-1.000 -0.500 0.000 0.500 1.000 1.500
Standardized Mean Difference
FIGURE 4 Forest plot showing mean difference (kcals) in consumption between marketing exposure and comparison conditions.
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FIGURE 5 Funnel plot of the meta-analysis of consumption outcomes.

Analysis of digital game-based marketing studies only (11 effect
sizes) found a pooled effect size of SMD = 0.314 ([95% ClI: 0.140 to
0.488], Z = 3.54, p < 0.001), with similar heterogeneity to the full
model (1> = 55.3%). We did not statistically compare these studies to
the social media influencer marketing studies due to the small sub-

group size (n = 2).

3.2.2 | Attitudes and preferences

Eighteen effect sizes from 11 digital game-based marketing studies
were included in the model. No influencer marketing studies provided
relevant data. A multilevel model (OR = 1.982) ([95% Cl: 1.562,
2.514], Z = 5.69, p < 0.001) was not a better fit of the data than a
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single-level model (loglikelihood ratio = 2.77, p = 0.095), therefore
we retained a single-level model for simplicity (AIC difference = 0.78).
The main effect of digital game-based food marketing exposure was
significant, with marketing exposure increasing the odds of choosing
the brand or product type by OR = 2.049 ([95% Cl: 1.651, 2.541],
Z =6.525, p <0.001, I?> = 64.0%, Tau = 0.338: see Figure 6). The
effect was robust, with GOSH demonstrating the average effect size
across 262,059 completed models (OR = 2.061). The funnel plot dem-
onstrated fairly poor symmetry (see Figure 7). Trim and fill analysis
demonstrated five hypothetical studies imputed on the left-hand side
of the distribution, slightly reducing the overall effect size to
OR = 1.739 ([95% Cl: 1.355, 2.232], p < 0.001). The inclusion Bayes
factor for the effect was BF = 3.14, with the Bayes factor for hetero-
geneity BF = 10.98, and the BF for bias BF = 8.73.

Analysis of binary outcomes separately (N= 10) demonstrated a
significant effect of food marketing exposure on choice (OR = 2.445
[95% ClI: 1.672, 3.605], p < 0.001). Examination of continuous related
outcomes (continuous measures, N = 8) also demonstrated a signifi-
cant effect of advertisement exposure (SMD = 0.547 [95% Cl: 0.331,
0.762], p < 0.001).

3.3 | Narrative synthesis

3.3.1 | Awareness

Four out of six awareness effects were supportive of an effect of the

marketing intervention on brand awareness. One study®® found that

Agante & Pascoal., 2019 (brand choice) —— 1.18[0.26, 2.10
Agante & Pascoal., 2019 (crisp choice) e 1.17[0.01, 2.33
Dias & Agante., 2011 (snack choice) : [ 1.35[0.81, 1.90
Mallinckrodt & Mizerski., 2007 (brand choice) —— 0.55[0.07,1.02
Mallinckrodt & Mizerski., 2007 (cereal choice) o— 0.93[0.44,1.42
Neyens et al., 2017 (choice) — 0.40[0.04,0.76
Smith et al., 2020 (advergame) L ———— 1.21[0.20, 2.21
Smith et al., 2020 (banner) e 1.21[0.20, 2.21
Smith et al.. 2020 (rewarded video) : —_—— 2.00[0.98, 3.01
Verhellen et al., 2014 (choice) e -0.82[-1.95, 0.32
Dias & Agante., 2011 (snack liking) LR 0.89[0.54, 1.24
Neyens et al., 2017 (attitude) e 0.32[0.10, 0.53
Norman et al., 2020 —-— 0.21 [-0.22, 0.63
Pempek & Calvert., 2009 L e 1.569[0.35, 2.82
Putnam et al., 2018 oom 0.50 [-0.07, 1.07
Redondo et al., 2012 e 0.63[0.30, 0.96
van Reijmersdal et al., 2012 [ 0.36 [-0.16, 0.88
Verhellen et al., 2014 (attitude) C—— 0.94[0.18, 1.70
RE Model - 0.72[0.50, 0.93]
I T 1 T T T 1
-2 -1 0 1 2 3 4
Log Odds Ratio
FIGURE 6 Forest plot showing log odds ratio for attitudes and preferences between marketing exposure and comparison conditions.
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FIGURE 7 Funnel plot of the meta-analysis of attitudes and preferences outcomes.
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13-14-year-olds recognized (p <0.001), but did not recall
(p = 0.239), significantly more test brands following celebrity influen-
cer marketing in comparison to company marketing via Facebook.
Another study®® found that more 7-12 year-olds recognized the test
brand following advergame and TV exposure (74%), compared to just
TV exposure (60%), although this effect was not accompanied by a
measure of statistical significance. A third study’? found that recogni-
tion of the test brand was significantly (p < 0.001) greater following
exposure to the brand in an advergame (79.80%), compared to expo-
sure to an advergame with no food marketing (8.20%) in 5-10 year
olds. Similarly, another study®* found that both brand recall (p < 0.01)
and recognition (p < 0.01) were greater in 7-12 year olds following
exposure to more prominent food marketing in an advergame, com-

pared to less prominent food marketing.

3.3.2 | Attitudes and preferences

Five effects relating to attitudes were not included in the meta-
analysis. Three effects from one study®® were not included due to
reporting of median attitude score. No difference was found between
perceived “fun” score of the test brand in 7-12 year olds following
either exposure to an advergame, banner advertising within a digital
game, or rewarded video advertising within a digital game, in compari-
son to an advergame with no food marketing exposure. However,
these effects were not accompanied by a measure of significance.
Two effects from another study’? were not included in the meta-
analysis due to the missing data regarding the number of participants
in each condition, and measures of dispersion. Study authors were
contacted regarding the missing data, but no response was received.
Liking of the test brand was higher in 5-10 year olds after exposure
to playing an advergame, and exposure to watching an advergame be
played, in comparison to an advergame with no food marketing expo-
sure. However, these effects were not accompanied by a measure of

significance.

3.3.3 | Purchase

No purchasing effects were supportive of an effect of the marketing
intervention on brand purchasing. One study®* found no difference
(p = 0.54) in pester intent to purchase the test brand following adver-
game exposure (72%), compared to no advergame exposure (72%).
Similarly, another study®® found that 6-14-year-olds were no more
likely to ask their parents to buy the test brand following advergame
exposure, compared to no advergame exposure (p = 0.363). A final
study”? found that 5-10 year olds were more likely to ask a grown-up
to buy the test brand after (1) playing an advergame, and (2) watching
an advergame be played, in comparison to playing or watching an
advergame with no food marketing exposure. However, these effects
were not accompanied by a measure of significance. There was no
available data on the effects of social media influencer food marketing

on purchasing behavior.
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3.34 | Consumption

Only one effect® relating to consumption was not included in the
meta-analysis, due to heterogeneity in the measurement of the
outcome. The effect measured desire to eat the test brand (yes/no)
after advergame and TV exposure, compared to just TV exposure,
whereas all other consumption effects were measured continuously
(i.e., caloric intake). Forty-two percent of 7-12 year olds in the inter-
vention condition desired to eat the test brand, relative to 50% in the
comparison condition. The effect was not accompanied by a measure

of significance.

4 | DISCUSSION

The current review and meta-analysis found that digital game-based
food marketing significantly influences attitudes and preferences,
and both digital game-based and influencer marketing influence con-
sumption behaviors. Children are significantly more likely to prefer
and have more positive attitudes toward a brand or product that
has been marketed to them via digital games, and immediately con-
sume more of a brand or product that has been marketed to them
via digital games or influencers, compared with lesser or no food
marketing exposure. Assuming the small-to-moderate effect of
SMD = 0.374 on calorie consumption, and a standard deviation of
~100 kcal, we might expect that a single exposure to food market-
ing would lead to an increase in consumption by ~37 kcals. Con-
sumption behaviors also extended to other HFSS snacks (not just
the specific ones advertised), and greater overall ad-libitum food
consumption. Findings in relation to awareness tentatively suggest
that children are more likely to recognize, and perhaps also recall,
brands and products that are marketed to them via influencers and
advergames, although more data is needed to draw reliable conclu-
sions. Findings on purchasing behaviors suggest that children do not
intend to pester adults to purchase brands and products more after
seeing them marketed in advergames. Notably, findings in relation
to influencer marketing were far fewer across all outcomes, and no
data was found in relation to attitudes and preferences or purchas-
ing behaviors. No data was found in relation to post-consumption
effects.

Findings are largely in line with the Hierarchy of Unhealthy Food
Promotion Effects Model.?> Although the strength of the evidence
varied for the different outcomes it would appear that digital game-
based and social media influencer marketing impacted awareness and
consumption behaviors, and digital game-based marketing impacted
attitudes and preferences in children. Evidence was less convincing
for purchasing behaviors, and no data was available for post-
consumption effects. Limited data was available on contextual
(e.g., socioeconomic status), and biological (e.g., current weight status)
factors, despite them being known to moderate food marketing

effects,?>%°

which meant that subgroup analyses could not be per-
formed. This highlights the need to investigate and consistently report

these variables in future studies. Overall, findings from the current
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review suggest that effects of food promotions via television on chil-
dren are likely to also extend to digital-game based and social media
influencer marketing.

Findings are also in line with established theories in relation to
food marketing effects. The Reactivity to Embedded Food Cues in
Advertising Model suggests that when placements are embedded
in the media content (as is typical for influencer and digital-game
based marketing), they are more difficult to resist.>’ Findings from the
current review indicate that, in line with this model, children were
influenced to choose and consume more of food products embedded
in digital games or influencer marketing. Results also support the
notion of “meaning transfer,” whereby positive affective responses
toward liked sources (e.g., a favorite digital game or influencer) can
transfer onto brands and products.®® Children in the current review
were found to foster more positive attitudes toward foods that were
marketed to them via a digital game. In relation to digital-game based
marketing specifically, social cognitive theory posits that children con-
struct ideas about brand preference through continual play,’’ and
these learned preferences can be reinforced by rewards.?® Current
findings support this, indicating that advergame play (which encom-
passes “reward” elements, such as additional points for selecting
unhealthy food items), and rewarded video advertising within a digital
game increased preference toward the test brand. In relation to influ-
encer marketing, social learning theory!® surmises that children are
likely to mimic the behavior of role models (e.g., influencers). In the
current review, children were found to consume more of foods that
were marketed to them via influencers, assimilating this promoted
behavior. Finally, both brand-specific and “beyond brand” effects
were observed in the current review. In response to digital game-
based and influencer food marketing exposure, children not only con-
sumed more of the marketed brand but also more of other HFSS
snacks and food in general, suggesting that food marketing has a prim-
ing effect on eating more broadly. These effects have been observed
previously in response to TV food marketing exposure.””?®

This review supports and builds upon other reviews in the area.
Those exploring advergames?” and celebrities and influencers?! have
also found that this marketing influences a variety of food-related
behaviors. In line with the current review, these include attitudes
toward and consumption of marketed brands on products. Existing
reviews on the effects of IGA have tended to focus on adults,?® find-
ing impacts on brand-related cognitive, attitudinal, and behavioral
responses. The current review extends these findings to children by
evidencing an effect of IGA (e.g., via iPad apps, banner advertising,
and rewarded video advertising) on child food-related behaviors.
However, the review also highlighted that research exploring digital-
game based marketing was dominated by advergames. This is out-
dated, with new and emerging gaming platforms (e.g., Roblox, video-
game livestreaming platforms) being overlooked. Some techniques
used on these emerging platforms (e.g., banner advertising, rewarded
video advertising) were assessed, although research directly exploring
the impacts of these platforms is needed.

The review highlighted numerous gaps in the research area that

warrant attention. No studies explored actual purchase. Investigation

of actual purchase is particularly pertinent for adolescents, who are
more likely to have reduced parental protection and guidance,®* and
access to their own money,>2 meaning that they have greater auton-
omy over purchasing decisions. Moreover, no studies explored post-
consumption effects such as weight gain, BMI, and dental caries. This
is a perennial issue which has been highlighted in relation to television
food marketing exposure effects also.”” Research on post-
consumption effects is needed in order to ascertain health impacts of
food marketing exposure via digital games and influencers. Emerging
technology that can reliably track exposure to digital food marketing
(e.g., screen-recording software) could facilitate this line of
research.’® Level of exposure over time could be tracked in
association with post-consumption effects such as weight gain and
diet-related disease.?> Further, research on teenagers, particularly in
relation to digital-game based marketing, was limited. This is despite
teenagers being avid consumers of videogames, with 80% of UK 12-
15 year olds reporting playing videogames online.*® Moreover, teen-
agers are uniquely vulnerable to marketing effects due to their cogni-

37,38

tive and emotional maturity, and peer-group influence.***® There

was no research on the effects of influencer marketing on attitudes

19,50

and preferences. Relevant theory and questionnaire evidence in

relation to adolescent users of videogame livestreaming platforms®233
suggests that attitudes toward unhealthy foods would be impacted.
Therefore, experimental research is warranted. There was also limited
research on the effects of influencer food marketing on younger chil-
dren. This research is needed, particularly with the emergence of “Kid
influencers” (i.e., child social media influencers) who are known to
market unhealthy branded food items and may be particularly persua-
sive to children their own age.'°?

The review also highlighted the need for consistent terminology
and practice in this research domain. For example, there was overlap
in the definition of preference and consumption outcomes, with pref-
erence and choice used interchangeably in reference to a favorite
product and choosing a product to eat. Standardization of definitions
would facilitate better comparison for future reviews in this area.
Although many elements of the studies were consistent (e.g., setting),
consistency was lacking in other areas. For example, there was wide
variation in the duration of the marketing intervention. Also, in rela-
tion to consumption outcomes, the duration of the ad libitum eating
opportunity widely varied, and the range of foods offered for con-
sumption (i.e., unhealthy or a mix of unhealthy and healthy) and mea-
surement of food consumption (e.g., unhealthy and healthy
consumption combined, unhealthy consumption, test brand consump-
tion) was inconsistent. This again makes cross-study comparison more
difficult. This heterogeneity was reflected in the I? scores for the atti-
tudes and preferences, and consumption meta-analyses. This is an
issue that has been consistently raised regarding food marketing and
eating behavior research.?”192 Quality assessments also highlighted
the need to pre-specify outcomes to be reported. The absence of this
may be contributing to the wide variation in consumption outcomes
reported, due to potential post-hoc reporting of significant outcomes.

This review has a few limitations. Firstly, an insufficient number

of studies exploring influencer marketing effects meant that we were
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unable to directly compare the effects of influencer and digital game-
based food marketing on food-related behaviors. Second, the titles
and abstracts of the studies retrieved in database searches were
screened by one reviewer. Some research suggests that this may lead
to missed eligible studies.'® Finally, this review assesses experimental
studies of one-point exposure. However, children are frequently
exposed to influencer and digital game-based food marketing in their
daily lives, suggesting that the overall effect may be stronger than
what was found in this review.

Despite the leading videogame livestreaming platform, Twitch,
being well-established for over a decade, having launched in 2011
and been acquired by Amazon in 2014,°* no experimental data
was available on the effects of food marketing via videogame lives-
treaming platforms on children's food-related behaviors. While
watching others play has long been a part of gaming culture,’°> and
is integral to the videogame livestreaming platform appeal, only one
study explored the impact of watching gameplay featuring food
brands.”? The study found that watching a branded food advergame
being played appeared to influence test brand attitude and pester
intent, although the study was marked as having a high risk of bias.
However, overall, the current review findings suggest that video-
game livestreaming platforms may be powerful mediums for
influencing the food-related behaviors of children. These platforms
represent a hybridization of digital-game-based and influencer mar-
keting, with the interaction on Twitch through playing games being
described as a “facilitator” of influencing.2°® Both influencer and
digital-game based marketing were found to be impactful in the
current review. This mirrors preliminary questionnaire evidence
which suggests that food marketing via Twitch is as impactful as
other digital media in terms of influencing food craving, purchasing,
and consumption behaviors.3>%% Studies are needed to ascertain the
direct impacts of videogame livestreaming platforms on child eating
behavior, with a focus on the most popular gaming influencers
among children.

The current review findings have implications for food market-
ing policy. Findings support the introduction of policies proposed
by the WHO to limit the power of food marketing by restricting
the use of techniques that are of special appeal to children
(e.g., influencers, digital games, or a combination of the two),%°
which are shown to impact a variety of food-related behaviors in
the current review. In conjunction with emerging cross-sectional evi-
dence on the effects of food marketing via videogame livestreaming
platforms on food-related behaviors in adolescents and adults,®>33
findings also support the widening of policy scope (e.g., the pro-
posed ban of online HFSS food marketing in the United Kingdom®*)
to include videogame livestreaming platforms. However, additional
experimental data on the direct effects of videogame livestreaming
platforms on children's food-related behaviors are needed. It is
important that videogame livestreaming platforms are not over-
looked, as the current review suggests that individually, digital games
and influencers represent powerful marketing mediums, and thus a
combination of the two on videogame livestreaming platforms may

be even more impactful.

_WILEY 21 0f 24
5 | CONCLUSION

This is the first systematic review and quantitative synthesis to demon-
strate that digital game-based and food marketing influences attitudes
and preferences, and both digital game-based and influencer marketing
influence consumption behaviors in children. Evidence in relation to
awareness and purchasing behaviors is more tentative, and there is cur-
rently no evidence in relation to post-consumption effects. Findings
build on theoretical models and existing reviews in the area. Recom-
mendations are made for future research, with a focus on purchasing
behaviors, post-consumption effects, digital-game based marketing
effects on older children, and influencer marketing effects on younger
children. The review also highlighted the need for consistent terminol-
ogy, practice and reporting to facilitate cross-study comparison. Find-
ings have implications for food marketing policy aiming to limit the

power and scope of food marketing targeting children.

AUTHOR CONTRIBUTIONS

Rebecca K. Evans was responsible for the systematic review, wrote
the manuscript, and was involved in the interpretation of results.
Andrew Jones was responsible for the statistical analyses and was
involved in interpretation of results. Emma Boyland, Michelle Maden,
and Paul Christiansen were involved with the systematic review and
the interpretation of results. Rebecca K. Evans and Amy Finlay
accessed and verified the data. All authors were involved in devising
and agreeing the final protocol for this work, had full access to all the
data in the study, had final responsibility for the decision to submit for
publication, reviewed and commented on the draft manuscript, and

approved the submission of the final manuscript.

ACKNOWLEDGMENTS
The review was conducted as part of R.E.'s PhD work, which is funded

by the University of Liverpool.

CONFLICT OF INTEREST STATEMENT
We declare no competing interests.

ORCID

Rebecca K. Evans ' https://orcid.org/0000-0001-8894-5938

Emma Boyland "= https://orcid.org/0000-0001-8384-4994

REFERENCES

1. WHO. Obesity and overweight. 9 June, 2021. Accessed June 20,
2022. https://www.who.int/news-room/fact-sheets/detail/obesity-
and-overweight

2. Baker C. 16 March, 2022. Accessed June 20, 2022. https://
commonslibrary.parliament.uk/research-briefings/sn03336/#:~:text=
Childhood%200besity%20in%20England,the%20National%20Child%
20Measurement%20Programme

3. Fitzsimons E, Bann D. Obesity prevalence and its inequality from child-
hood to adolescence: initial findings from the millennium cohort study
age 17 survey. Centre for Longitudinal Studies; 2020.

4. Liu CM, Kanoski SE. Homeostatic and non-homeostatic controls of
feeding behavior: distinct vs. common neural systems. Physiol Behav.
2018;193(Pt B):223-231. doi:10.1016/j.physbeh.2018.02.011

85U8017 SUOWILLIOD A1) 3]qed ! [dde au Ag peuenob aJe sl YO ‘@SN JO Sa|nJ o} Akeid178U1IUO /8|1 UO (SUONIPUOD-PUB-SW.B)W0D" A8 | M Afe.d 1 |Bul[UO//:SANL) SUORIPUOD pue swie 1 8y} 88 *[£202/60/80] U0 ArIq1T8ulluO A8IM ‘AINN STIOOIN NHOE TOOdHTAIT Ad 0S9ET 1GO/TTTT 0T/I0PAL0D" AB WA leq Ul Uo//:Sdny WOy pepeoumoq ‘0 ‘X68..9%T


https://orcid.org/0000-0001-8894-5938
https://orcid.org/0000-0001-8894-5938
https://orcid.org/0000-0001-8384-4994
https://orcid.org/0000-0001-8384-4994
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://commonslibrary.parliament.uk/research-briefings/sn03336/#:%7E:text=Childhood%20obesity%20in%20England,the%20National%20Child%20Measurement%20Programme
https://commonslibrary.parliament.uk/research-briefings/sn03336/#:%7E:text=Childhood%20obesity%20in%20England,the%20National%20Child%20Measurement%20Programme
https://commonslibrary.parliament.uk/research-briefings/sn03336/#:%7E:text=Childhood%20obesity%20in%20England,the%20National%20Child%20Measurement%20Programme
https://commonslibrary.parliament.uk/research-briefings/sn03336/#:%7E:text=Childhood%20obesity%20in%20England,the%20National%20Child%20Measurement%20Programme
https://commonslibrary.parliament.uk/research-briefings/sn03336/#:%7E:text=Childhood%20obesity%20in%20England,the%20National%20Child%20Measurement%20Programme
info:doi/10.1016/j.physbeh.2018.02.011

2012 \A11 EY—OBESITY

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.
21

22.

EVANS ET AL.

Public Health England. 31 March, 2017. Accessed April 4, 2022. Health
matters: obesity and the food environment. https://wwwgovuk/
government/publications/health-matters-obesity-and-the-food-
environment/health-matters-obesity-and-the-food-environment--2
Boyland E, Tatlow-Golden M. Exposure, power and impact of food
marketing on children: evidence supports strong restrictions. Eur J
Risk Reg. 2017;8(2):224-236. doi:10.1017/err.2017.21

Leibowitz J, Rosch JT, Ramirez E, Brill J, Ohlhausen M. A review of
food marketing to children and adolescents: follow-up report. Fed-
eral Trade Commission. 2012.

Bragg MA, Pageot YK, Amico A, et al. Fast food, beverage, and snack
brands on social media in the United States: an examination of mar-
keting techniques utilized in 2000 brand posts. Pediatr Obes. 2020;
15(5):e12606. doi:10.1111/ijpo.12606

UNICEF. The State of the World's Children. 2017. Children in a Digi-
tal World. Accessed June 20, 2022. https://www.unicef.org/
reports/state-worlds-children-2017

Ofcom. 28 April, 2021. Children and parents: media use and
attitudes report 2020/21. Accessed April 4, 2022. https://www.
ofcom.org.uk/__data/assets/pdf_file/0025/217825/children-and-
parents-media-use-and-attitudes-report-2020-21.pdf

Anderson M, Jiang J. Teens, social media & technology 2018. Pew
Res Center. 2018;31:1673-1689.

Baldwin HJ, Freeman B, Kelly B. Like and share: associations
between social media engagement and dietary choices in children.
Public Health Nutr. 2018;21(17):3210-3215. doi:10.1017/513689
80018001866

Vassallo AJ, Kelly B, Zhang L, Wang Z, Young S, Freeman B. Junk
food marketing on Instagram: content analysis. JMIR Public Health
Surveill. 2018;4(2):e9594. doi:10.2196/publichealth.9594

Tan L, Ng SH, Omar A, Karupaiah T. What's on YouTube? A case
study on food and beverage advertising in videos targeted at chil-
dren on social media. Child Obes. 2018;14(5):280-290. doi:10.1089/
chi.2018.0037

Coates AE, Hardman CA, Halford JCG, Christiansen P,
Boyland EJ. “It's just addictive people that make addictive
videos™: Children's understanding of and attitudes towards
influencer marketing of food and beverages by YouTube video
bloggers. Int J Environ Res Public Health. 2020;17(2):449. doi:10.
3390/ijerph17020449

De Veirman M, Hudders L, Nelson MR. What is influencer marketing
and how does it target children? A review and direction for future
research. Front Psychol. 2019;10:2685. doi:10.3389/fpsyg.2019.
02685

Hoffner C. Parasocial and online social relationships. In: Calvert SL,
Wilson BJ, eds. The handbook of children, media and development.
Blackwell-Wiley; 2008. doi:10.1002/9781444302752.ch14

Power S, Smith K. ‘Heroes’ and ‘villains’ in the lives of children and
young people. Discourse Stud Cult Polit Edu. 2017;38(4):590-602.
doi:10.1080/01596306.2015.1129311

Bandura A, Walters RH. Social learning theory. Vol. 1. Prentice Hall;
1977.

Tsay-Vogel M, Schwartz ML. Theorizing parasocial interactions
based on authenticity: the development of a media figure classifica-
tion scheme. Psychol Pop Media Cult. 2014;3(2):66-78. doi:10.1037/
a0034615

Packer J, Russell SJ, Siovolgyi G, et al. The impact on dietary out-
comes of celebrities and influencers in marketing unhealthy foods to
children: a systematic review and meta-analysis. Nutrients. 2022;
14(3):434. doi:10.3390/nu14030434

Roettl J, Waiguny M, Terlutter R. The persuasive power of adver-
games: a content analysis focusing on persuasive mechanisms in
advergames. Aust Market J (AMJ). 2016;24(4):275-287. doi:10.1016/
j-ausmj.2016.10.001

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Terlutter R, Capella ML. The gamification of advertising: analysis and
research directions of in-game advertising, advergames, and adver-
tising in social network games. J Advert. 2013;42(2-3):95-112. doi:
10.1080/00913367.2013.774610

SuperAwesome. 2022. How brands can connect with young
audiences in the metaverse. Accessed July 20, 2022. https://www.
superawesome.com/metaverse-report-us/

Kelly B, King L, Chapman K, Boyland E, Bauman AE, Baur LA. A hier-
archy of unhealthy food promotion effects: identifying methodologi-
cal approaches and knowledge gaps. Am J Public Health. 2015;
105(4):e86-€95. doi:10.2105/AJPH.2014.302476

Buckley KE, Anderson CA. A Theoretical Model of the Effects and
Consequences of Playing Video Games. In: Vorderer P, Bryant J,
eds. Playing video games: motives, responses, and consequences.
Vol.2006. Routledge; 2006:363-378.

Folkvord F, van't Riet J. The persuasive effect of advergames pro-
moting unhealthy foods among children: a meta-analysis. Appetite.
2018;129:245-251. doi:10.1016/j.appet.2018.07.020

May E. 28 January, 2021. Streamlabs and Stream Hatchet Q4 Live
Streaming Industry Report. https://blog.streamlabs.com/streamlabs-
and-stream-hatchet-g4-live-streaming-industry-report-a898c98e73f1
Accessed 23 February, 2021.

Stream Hatchet. VIDEO GAME STREAMING TRENDS REPORT
2021 YEARLY REPORT. 2022. Accessed April 4, 2022. https://
insights.streamhatchet.com/-2021-live-streaming-report-0

Edwards CG, Pollack CC, Pritschet SJ, Haushalter K, Long JW,
Masterson TD. Prevalence and comparisons of alcohol, candy,
energy drink, snack, soda, and restaurant brand and product market-
ing on twitch, Facebook gaming and YouTube gaming. Public Health
Nutr. 2022;25(1):1-12. doi:10.1017/51368980021004420

Pollack CC, Kim J, Emond JA, Brand J, Gilbert-Diamond D,
Masterson TD. Prevalence and strategies of energy drink, soda, pro-
cessed snack, candy and restaurant product marketing on the online
streaming platform twitch. Public Health Nutr. 2020;23(15):2793-
2803. doi:10.1017/51368980020002128

Pollack CC, Gilbert-Diamond D, Emond JA, et al. Twitch user per-
ceptions, attitudes and behaviours in relation to food and beverage
marketing on twitch compared with YouTube. J Nutr Sci. 2021;10:
e32. doi:10.1017/jns.2021.22

Evans R, Christiansen P, Masterson T, Pollack C, Albadri S,
Boyland E. Recall of food marketing on videogame livestreaming
platforms: associations with adolescent diet-related behaviours and
health. Appetite. 2023;186:106584. doi:10.1016/j.appet.2023.
106584

Igbal M. September 6, 2022. Twitch Revenue and Usage Stat 2022.
Accessed September 9, 2022. https://www.businessofapps.com/
data/twitch-statistics/

Hutchins R. New high score|Roblox is outpacing broadcast TV for
audience reach—kids Insights latest. March 3, 2021. Accessed
March 20, 2021. https://wwwtoynews-onlinebiz/2021/03/03/new-
high-score-roblox-is-outpacing-broadcast-tv-for-audience-reach-kids-
insights-latest/

Aiello M. Nickelodeon Kids' Choice Awards 2021 Nominations:
See the Complete List. 2021. Accessed March 20, 2021. https://
www.eonline.com/uk/news/1233568/nickelodeon-kids-choice-awards-
2021-nominations-see-the-complete-list

Casey BJ, Getz S, Galvan A. The adolescent brain. Dev Rev. 2008;
28(1):62-77. doi:10.1016/j.dr.2007.08.003

Knoll LJ, Magis-Weinberg L, Speekenbrink M, Blakemore SJ. Social
influence on risk perception during adolescence. Psychol Sci. 2015;
26(5):583-592. doi:10.1177/0956797615569578

Folkvord F, Anschiitz DJ, Boyland E, Kelly B, Buijzen M. Food adver-
tising and eating behavior in children. Curr Opin Behav Sci. 2016;9:
26-31. doi:10.1016/j.cobeha.2015.11.016

85U8017 SUOWILLIOD A1) 3]qed ! [dde au Ag peuenob aJe sl YO ‘@SN JO Sa|nJ o} Akeid178U1IUO /8|1 UO (SUONIPUOD-PUB-SW.B)W0D" A8 | M Afe.d 1 |Bul[UO//:SANL) SUORIPUOD pue swie 1 8y} 88 *[£202/60/80] U0 ArIq1T8ulluO A8IM ‘AINN STIOOIN NHOE TOOdHTAIT Ad 0S9ET 1GO/TTTT 0T/I0PAL0D" AB WA leq Ul Uo//:Sdny WOy pepeoumoq ‘0 ‘X68..9%T


https://wwwgovuk/government/publications/health-matters-obesity-and-the-food-environment/health-matters-obesity-and-the-food-environment--2
https://wwwgovuk/government/publications/health-matters-obesity-and-the-food-environment/health-matters-obesity-and-the-food-environment--2
https://wwwgovuk/government/publications/health-matters-obesity-and-the-food-environment/health-matters-obesity-and-the-food-environment--2
info:doi/10.1017/err.2017.21
info:doi/10.1111/ijpo.12606
https://www.unicef.org/reports/state-worlds-children-2017
https://www.unicef.org/reports/state-worlds-children-2017
https://www.ofcom.org.uk/__data/assets/pdf_file/0025/217825/children-and-parents-media-use-and-attitudes-report-2020-21.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0025/217825/children-and-parents-media-use-and-attitudes-report-2020-21.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0025/217825/children-and-parents-media-use-and-attitudes-report-2020-21.pdf
info:doi/10.1017/S1368980018001866
info:doi/10.1017/S1368980018001866
info:doi/10.2196/publichealth.9594
info:doi/10.1089/chi.2018.0037
info:doi/10.1089/chi.2018.0037
info:doi/10.3390/ijerph17020449
info:doi/10.3390/ijerph17020449
info:doi/10.3389/fpsyg.2019.02685
info:doi/10.3389/fpsyg.2019.02685
info:doi/10.1002/9781444302752.ch14
info:doi/10.1080/01596306.2015.1129311
info:doi/10.1037/a0034615
info:doi/10.1037/a0034615
info:doi/10.3390/nu14030434
info:doi/10.1016/j.ausmj.2016.10.001
info:doi/10.1016/j.ausmj.2016.10.001
info:doi/10.1080/00913367.2013.774610
https://www.superawesome.com/metaverse-report-us/
https://www.superawesome.com/metaverse-report-us/
info:doi/10.2105/AJPH.2014.302476
info:doi/10.1016/j.appet.2018.07.020
https://blog.streamlabs.com/streamlabs-and-stream-hatchet-q4-live-streaming-industry-report-a898c98e73f1
https://blog.streamlabs.com/streamlabs-and-stream-hatchet-q4-live-streaming-industry-report-a898c98e73f1
https://insights.streamhatchet.com/-2021-live-streaming-report-0
https://insights.streamhatchet.com/-2021-live-streaming-report-0
info:doi/10.1017/S1368980021004420
info:doi/10.1017/S1368980020002128
info:doi/10.1017/jns.2021.22
info:doi/10.1016/j.appet.2023.106584
info:doi/10.1016/j.appet.2023.106584
https://www.businessofapps.com/data/twitch-statistics/
https://www.businessofapps.com/data/twitch-statistics/
https://www.toynews-online.biz/2021/03/03/new-high-score-roblox-is-outpacing-broadcast-tv-for-audience-reach-kids-insights-latest/
https://www.toynews-online.biz/2021/03/03/new-high-score-roblox-is-outpacing-broadcast-tv-for-audience-reach-kids-insights-latest/
https://www.toynews-online.biz/2021/03/03/new-high-score-roblox-is-outpacing-broadcast-tv-for-audience-reach-kids-insights-latest/
https://www.eonline.com/uk/news/1233568/nickelodeon-kids-choice-awards-2021-nominations-see-the-complete-list
https://www.eonline.com/uk/news/1233568/nickelodeon-kids-choice-awards-2021-nominations-see-the-complete-list
https://www.eonline.com/uk/news/1233568/nickelodeon-kids-choice-awards-2021-nominations-see-the-complete-list
info:doi/10.1016/j.dr.2007.08.003
info:doi/10.1177/0956797615569578
info:doi/10.1016/j.cobeha.2015.11.016

EVANS ET AL.

OBESITY

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Buijzen M, Van Reijmersdal EA, Owen LH. Introducing the PCMC
model: an investigative framework for young people's processing of
commercialized media content. Commun Theory. 2010;20(4):427-
450. doi:10.1111/}.1468-2885.2010.01370.x

Cauberghe V, De Pelsmacker P. Advergames. J Advert. 2010;39(1):5-
18. doi:10.2753/JOA0091-3367390101

Freeman B, Chapman S. Is "YouTube" telling or selling you some-
thing? Tobacco content on the YouTube video-sharing website. Tob
Control. 2007;16(3):207-210. doi:10.1136/tc.2007.020024
Rozendaal E, Lapierre MA, Van Reijmersdal EA, Buijzen M. Reconsi-
dering advertising literacy as a defense against advertising effects.
Media Psychol. 2011;14(4):333-354. doi:10.1080/15213269.2011.
620540

Albert D, Chein J, Steinberg L. The teenage brain: peer influences on
adolescent decision making. Curr Dir Psychol Sci. 2013;22(2):114-
120. doi:10.1177/0963721412471347

Steinberg L, Monahan KC. Age differences in resistance to peer
influence. Dev Psychol. 2007;43(6):1531-1543. doi:10.1037/0012-
1649.43.6.1531

Hoffner C, Buchanan M. Young adults' wishful identification with
television characters: the role of perceived similarity and character
attributes. Media Psychol. 2005;7(4):325-351. doi:10.1207/
S1532785XMEPQ704_2

Neufeld LM, Andrade EB, Suleiman AB, et al. Food choice in transi-
tion: adolescent autonomy, agency, and the food environment. The
Lancet. 2022;399(10320):185-197. doi:10.1016/S0140-6736(21)
01687-1

Acuff D, Reiher R. What Kids Buy: The Psychology of Marketing to
Kids Paperback. 1999.

McNeal J. On becoming a consumer. Routledge; 2007. doi:10.4324/
9780080469737

McCracken G. Who is the celebrity endorser? Cultural foundations
of the endorsement process. J Consum Res. 1989;16(3):310-321.
doi:10.1086/209217

Roberts JA, Manolis C, Tanner JF Jr. Interpersonal influence and
adolescent materialism and compulsive buying. Soc Influence. 2008;
3(2):114-131. doi:10.1080/15534510802185687

Harris JL, Yokum S, Fleming-Milici F. Hooked on junk: emerging evi-
dence on how food marketing affects adolescents' diets and long-
term health. Curr Addict Rep. 2021;8(1):19-27. doi:10.1007/s40429-
020-00346-4

Clark H, Coll-Seck AM, Banerjee A, et al. A future for the world's
children? A WHO-UNICEF-Lancet Commission. The Lancet. 2020;
395(10224):605-658. doi:10.1016/50140-6736(19)32540-1

Powell T, Gheera M, Foster D, Balogun B, Conway L. Restrictions on
TV and online advertising of less healthy food and drink. 2021. The
Health and Care Bill [Bill 140 of 2021-22] 2021: 61-69. Accessed
April 4, 2022. https://researchbriefingsfilesparliamentuk/documents/
CBP-9232/CBP-9232pdf

World Health Organization. Tackling food marketing to children in a
digital world: trans-disciplinary perspectives: Children's Rights, Evi-
dence of Impact, Methodological Challenges, Regulatory Options
and Policy Implications for the WHO European Region 2016.

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 state-
ment: an updated guideline for reporting systematic reviews. Syst
Rev. 2021;10(1):89. doi:10.1186/s13643-021-01626-4

Alassani R, Goretz J. Product placements by micro and macro influ-
encers on Instagram. In: International conference on human-computer
interaction. ~ Springer; 2019:251-267. doi:10.1007/978-3-030-
21905-5_20

Ismail K. Social Media Influencers: Mega, Macro, Micro or Nano.
2018. Accessed June 20, 2022. https://www.cmswire.com/digital-
marketing/social-media-influencers-mega-macro-micro-or-nano/
De Veirman M, Cauberghe V, Hudders L. Marketing through Insta-
gram influencers: the impact of number of followers and product

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

—Wl LEY 23 of 24

divergence on brand attitude. Int J Advertis. 2017;36(5):798-828.
doi:10.1080/02650487.2017.1348035

Moore ES, Rideout VJ. The online marketing of food to children: is it
just fun and games? J Public Policy Mark. 2007;26(2):202-220. doi:
10.1509/jppm.26.2.202

Quilliam ET, Lee M, Cole RT, Kim M. The impetus for (and limited
power of) business self-regulation: the example of advergames.
J Consum Affairs. 2011;45(2):224-247. doi:10.1111/j.1745-6606.
2011.01201.x

Yang M, Roskos-Ewoldsen DR, Dinu L, Arpan LM. The effectiveness
of" in-game" advertising: comparing college students' explicit and
implicit memory for brand names. J Advert. 2006;35(4):143-152. doi:
10.2753/JOA0091-3367350410

Sterne JA, Savovic¢ J, Page MJ, et al. RoB 2: a revised tool for asses-
sing risk of bias in randomised trials. BMJ. 2019;366. doi:10.1136/
bm;.14898

Modesti PA, Reboldi G, Cappuccio FP. Newcastle-Ottawa quality
assessment scale (adapted for cross sectional studies). PLoS ONE.
2016;11(1):e0147601. doi:10.1371/journal.pone.0147601
Backholer K, Gupta A, Zorbas C, et al. Differential exposure to, and
potential impact of, unhealthy advertising to children by socio-
economic and ethnic groups: a systematic review of the evidence.
Obes Rev. 2021;22(3):e13144. doi:10.1111/0br.13144

McKenzie JE, Brennan SE. Chapter 12: Synthesizing and presenting
findings using other methods. In: Higgins JPT, Thomas J, Chandler J,
et al., eds. Cochrane handbook for systematic reviews of interventions
version 6.3 (updated February 2022); 2022. Available from: www.
training.cochrane.org/handbook

Viechtbauer W. Conducting meta-analyses in R with the metafor
package. J Stat Softw. 2010;36(3):1-48. doi:10.18637/jss.v036.i03
da Costa BR, Rutjes AW, Johnston BC, et al. Methods to convert
continuous outcomes into odds ratios of treatment response and
numbers needed to treat: meta-epidemiological study. Int J Epide-
miol. 2012;41(5):1445-1459. doi:10.1093/ije/dys124

Polanin JR, Snilstveit B. Converting between effect sizes. Campbell
Syst Rev. 2016;12(1):1-13. doi:10.4073/cmpn.2016.3

Olkin I, Dahabreh 1J, Trikalinos TA. GOSH—a graphical display of
study heterogeneity. Res Synth Methods. 2012;3(3):214-223. doi:10.
1002/jrsm.1053

Mavridis D, Salanti G. How to assess publication bias: funnel plot,
trim-and-fill method and selection models. Evid Based Ment Health.
2014;17(1):30-30. doi:10.1136/eb-2013-101699

Maier M, Barto$ F, Wagenmakers EJ. Robust Bayesian meta-analy-
sis: addressing publication bias with model-averaging. Psychol
Methods. 2022;28(1):107-122. doi:10.1037/met0000405

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring incon-
sistency in meta-analyses. BMJ. 2003;327(7414):557-560. doi:10.
1136/bmj.327.7414.557

Agante L, Pascoal A. How much is “too much” for a brand to use an
advergame with children? J Prod Brand Manag. 2019;28(2):287-299.
doi:10.1108/JPBM-08-2017-1554

Coates AE, Hardman CA, Halford JCG, Christiansen P, Boyland EJ.
The effect of influencer marketing of food and a “protective” adver-
tising disclosure on children's food intake. Pediatr Obes. 2019;
14(10):e12540. doi:10.1111/ijpo.12540

Coates AE, Hardman CA, Halford JC, Christiansen P, Boyland EJ.
Social media influencer marketing and children's food intake: a ran-
domized trial. Pediatrics. 2019;143(4). doi:10.1542/peds.2018-2554
Dias M, Agante L. Can advergames boost children's healthier eating
habits? A comparison between healthy and non-healthy food.
J Consum Behav. 2011;10(3):152-160. doi:10.1002/cb.359

Folkvord F, Anschiitz DJ, Buijzen M, Valkenburg PM. The effect of
playing advergames that promote energy-dense snacks or fruit on
actual food intake among children. Am J Clin Nutr. 2013;97(2):239-
245, doi:10.3945/ajcn.112.047126

85U8017 SUOWILLIOD A1) 3]qed ! [dde au Ag peuenob aJe sl YO ‘@SN JO Sa|nJ o} Akeid178U1IUO /8|1 UO (SUONIPUOD-PUB-SW.B)W0D" A8 | M Afe.d 1 |Bul[UO//:SANL) SUORIPUOD pue swie 1 8y} 88 *[£202/60/80] U0 ArIq1T8ulluO A8IM ‘AINN STIOOIN NHOE TOOdHTAIT Ad 0S9ET 1GO/TTTT 0T/I0PAL0D" AB WA leq Ul Uo//:Sdny WOy pepeoumoq ‘0 ‘X68..9%T


info:doi/10.1111/j.1468-2885.2010.01370.x
info:doi/10.2753/JOA0091-3367390101
info:doi/10.1136/tc.2007.020024
info:doi/10.1080/15213269.2011.620540
info:doi/10.1080/15213269.2011.620540
info:doi/10.1177/0963721412471347
info:doi/10.1037/0012-1649.43.6.1531
info:doi/10.1037/0012-1649.43.6.1531
info:doi/10.1207/S1532785XMEP0704_2
info:doi/10.1207/S1532785XMEP0704_2
info:doi/10.1016/S0140-6736(21)01687-1
info:doi/10.1016/S0140-6736(21)01687-1
info:doi/10.4324/9780080469737
info:doi/10.4324/9780080469737
info:doi/10.1086/209217
info:doi/10.1080/15534510802185687
info:doi/10.1007/s40429-020-00346-4
info:doi/10.1007/s40429-020-00346-4
info:doi/10.1016/S0140-6736(19)32540-1
https://researchbriefingsfilesparliamentuk/documents/CBP-9232/CBP-9232pdf
https://researchbriefingsfilesparliamentuk/documents/CBP-9232/CBP-9232pdf
info:doi/10.1186/s13643-021-01626-4
info:doi/10.1007/978-3-030-21905-5_20
info:doi/10.1007/978-3-030-21905-5_20
https://www.cmswire.com/digital-marketing/social-media-influencers-mega-macro-micro-or-nano/
https://www.cmswire.com/digital-marketing/social-media-influencers-mega-macro-micro-or-nano/
info:doi/10.1080/02650487.2017.1348035
info:doi/10.1509/jppm.26.2.202
info:doi/10.1111/j.1745-6606.2011.01201.x
info:doi/10.1111/j.1745-6606.2011.01201.x
info:doi/10.2753/JOA0091-3367350410
info:doi/10.1136/bmj.l4898
info:doi/10.1136/bmj.l4898
info:doi/10.1371/journal.pone.0147601
info:doi/10.1111/obr.13144
http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
info:doi/10.18637/jss.v036.i03
info:doi/10.1093/ije/dys124
info:doi/10.4073/cmpn.2016.3
info:doi/10.1002/jrsm.1053
info:doi/10.1002/jrsm.1053
info:doi/10.1136/eb-2013-101699
info:doi/10.1037/met0000405
info:doi/10.1136/bmj.327.7414.557
info:doi/10.1136/bmj.327.7414.557
info:doi/10.1108/JPBM-08-2017-1554
info:doi/10.1111/ijpo.12540
info:doi/10.1542/peds.2018-2554
info:doi/10.1002/cb.359
info:doi/10.3945/ajcn.112.047126

2012 | \A11EY—OBESITY

79.

80.
81.
82.
83.

84.

85.
86.

87.

88.

89.
90.

91.

92.
93.

94.

EVANS ET AL.

Folkvord F, Anschiitz DJ, Nederkoorn C, Westerik H, Buijzen M.
Impulsivity, “Advergames,” and food intake. Pediatrics. 2014;133(6):
1007-1012. doi:10.1542/peds.2013-3384

Folkvord F, Anschiitz DJ, Wiers RW, Buijzen M. The role of atten-
tional bias in the effect of food advertising on actual food intake
among children. Appetite. 2015;84:251-258. doi:10.1016/j.appet.
2014.10.016

Folkvord F, Veling H, Hoeken H. Targeting implicit approach reac-
tions to snack food in children: effects on intake. Health Psychol.
2016;35(8):919-922. doi:10.1037/hea0000365

Folkvord F, Lupiafiez-Villanueva F, Codagnone C, Bogliacino F,
Veltri G, Gaskell G. Does a ‘protective’ message reduce the impact
of an advergame promoting unhealthy foods to children? An experi-
mental study in Spain and the Netherlands. Appetite. 2017;112:117-
123. doi:10.1016/j.appet.2017.01.026

Harris JL, Speers SE, Schwartz MB, Brownell KD. US food company
branded advergames on the internet: children's exposure and effects
on snack consumption. J Child Media. 2012;6(1):51-68. doi:10.1080/
17482798.2011.633405

Mallinckrodt V, Mizerski D. The effects of playing an advergame on
young children's perceptions, preferences, and requests. J Advert.
2007;36(2):87-100. doi:10.2753/JOA0091-3367360206

Murphy G, Corcoran C, Tatlow-Golden M, Boyland E, Rooney B.
See, like, share, remember: Adolescents' responses to unhealthy-,
healthy-and non-food advertising in social media. Int J Environ Res
Public Health. 2020;17(7):2181. doi:10.3390/ijerph17072181
Neyens E, Smits T, Boyland E. Transferring game attitudes to the
brand: persuasion from age 6 to 14. Int J Advertis. 2017;36(5):724-
742. doi:10.1080/02650487.2017.1349029

Norman J, Kelly B, McMahon AT, et al. Sustained impact of energy-
dense TV and online food advertising on children's dietary intake: a
within-subject, randomised, crossover, counter-balanced trial. Int J
Behav Nutr Phys Act. 2018;15(1):37. doi:10.1186/512966-018-
0672-6

Norman J, Kelly B, McMahon AT, Boyland E, Chapman K, King L.
Remember me? Exposure to unfamiliar food brands in television
advertising and online advergames drives children's brand recogni-
tion, attitudes, and desire to eat foods: a secondary analysis from a
crossover experimental-control study with randomization at the
group level. J Acad Nutr Diet. 2020;120(1):120-129. doi:10.1016/j.
jand.2019.05.006

Pempek TA, Calvert SL. Tipping the balance: use of advergames to
promote consumption of nutritious foods and beverages by low-
income African American children. Arch Pediatr Adolesc Med. 2009;
163(7):633-637. doi:10.1001/archpediatrics.2009.71

Putnam MM, Cotto CE, Calvert SL. Character apps for children's
snacks: effects of character awareness on snack selection and con-
sumption patterns. Games Health J. 2018;7(2):116-120. doi:10.
1089/g4h.2017.0097

Redondo |. The effectiveness of casual advergames on adolescents'
brand attitudes. Eur J Market. 2012;46(11/12):1671-1688. doi:10.
1108/03090561211260031

Rifon NJ, Taylor Quilliam E, Paek HJ, Weatherspoon LJ, Kim SK,
Smreker KC. Age-dependent effects of food advergame brand inte-
gration and interactivity. Int J Advertis. 2014;33(3):475-508. doi:10.
2501/1JA-33-3-475-508

Smith R, Kelly B, Yeatman H, et al. Advertising placement in digital
game design influences children's choices of advertised snacks: a
randomized trial. J Acad Nutr Diet. 2020;120(3):404-413. doi:10.
1016/j.jand.2019.07.017

Van Reijmersdal EA, Rozendaal E, Buijzen M. Effects of prominence,
involvement, and persuasion knowledge on children's cognitive and
affective responses to advergames. J Inter Market. 2012;26(1):33-
42. doi:10.1016/j.intmar.2011.04.005

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

. Verhellen Y, Oates C, De Pelsmacker P, Dens N. Children's

responses to traditional versus hybrid advertising formats: the mod-
erating role of persuasion knowledge. J Consum Policy. 2014;37(2):
235-255. doi:10.1007/s10603-014-9257-1

McGuinness LA, Higgins JP. Risk-of-bias VISualization (robvis): an R
package and shiny web app for visualizing risk-of-bias assessments.
Res Synth Methods. 2021;12(1):55-61. doi:10.1002/jrsm.1411
Boyland EJ, Harrold JA, Dovey TM, et al. Food choice and overcon-
sumption: effect of a premium sports celebrity endorser. J Pediatr.
2013;163(2):339-343. doi:10.1016/j.jpeds.2013.01.059

Halford JC, Boyland EJ, Hughes GM, Stacey L, McKean S,
Dovey TM. Beyond-brand effect of television food advertisements
on food choice in children: the effects of weight status. Public Health
Nutr. 2008;11(9):897-904. doi:10.1017/51368980007001231
Boyland E, McGale L, Maden M, et al. Association of Food and Non-
alcoholic Beverage Marketing with Children and Adolescents' eating
behaviors and health: a systematic review and meta-analysis. JAMA
Pediatr. 2022;176(7):e221037-e221037. doi:10.1001/jamapediatrics.
2022.1037

Tatlow-Golden M, Jewell J, Zhiteneva O, Wickramasinghe K,
Breda J, Boyland E. Rising to the challenge: introducing protocols to
monitor food marketing to children from the World Health Organi-
zation regional Office for Europe. Obes Rev. 2021;22(S6).e13212.
doi:10.1111/0br.13212

Coates A, Boyland E. Kid influencers—a new arena of social media
food marketing. Nat Rev Endocrinol. 2021;17(3):133-134. doi:10.
1038/s41574-020-00455-0

Boyland EJ, Nolan S, Kelly B, et al. Advertising as a cue to consume:
a systematic review and meta-analysis of the effects of acute expo-
sure to unhealthy food and nonalcoholic beverage advertising on
intake in children and adults, 2. Am J Clin Nutr. 2016;103(2):519-
533. doi:10.3945/ajcn.115.120022

Waffenschmidt S, Knelangen M, Sieben W, Biihn S, Pieper D. Single
screening versus conventional double screening for study selection
in systematic reviews: a methodological systematic review. BMC
Med Res Methodol. 2019;19(1):1, 132-9. doi:10.1186/s12874-019-
0782-0

Gittleson K. Amazon buys video-game streaming site Twitch. 2014.
BBC News, 24. Accessed March 20, 2022. https://www.bbc.co.uk/
news/technology-28930781

Taylor N. Now you're playing with audience power: the work of
watching games. Crit Stud Media Commun. 2016;33(4):293-307. doi:
10.1080/15295036.2016.1215481

Woodcock J, Johnson MR. Live streamers on twitch.Tv as social
media influencers: chances and challenges for strategic communica-
tion. Int J Strat Commun. 2019;13(4):321-333. doi:10.1080/
1553118X.2019.1630412

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing

Information section at the end of this article.

How to cite this article: Evans RK, Christiansen P, Finlay A,
Jones A, Maden M, Boyland E. A systematic review and meta-
analysis of the effect of digital game-based or influencer food
and non-alcoholic beverage marketing on children and
adolescents: Exploring hierarchy of effects outcomes. Obesity
Reviews. 2023;e13630. doi:10.1111/0br.13630

85U8017 SUOWILLIOD A1) 3]qed ! [dde au Ag peuenob aJe sl YO ‘@SN JO Sa|nJ o} Akeid178U1IUO /8|1 UO (SUONIPUOD-PUB-SW.B)W0D" A8 | M Afe.d 1 |Bul[UO//:SANL) SUORIPUOD pue swie 1 8y} 88 *[£202/60/80] U0 ArIq1T8ulluO A8IM ‘AINN STIOOIN NHOE TOOdHTAIT Ad 0S9ET 1GO/TTTT 0T/I0PAL0D" AB WA leq Ul Uo//:Sdny WOy pepeoumoq ‘0 ‘X68..9%T


info:doi/10.1542/peds.2013-3384
info:doi/10.1016/j.appet.2014.10.016
info:doi/10.1016/j.appet.2014.10.016
info:doi/10.1037/hea0000365
info:doi/10.1016/j.appet.2017.01.026
info:doi/10.1080/17482798.2011.633405
info:doi/10.1080/17482798.2011.633405
info:doi/10.2753/JOA0091-3367360206
info:doi/10.3390/ijerph17072181
info:doi/10.1080/02650487.2017.1349029
info:doi/10.1186/s12966-018-0672-6
info:doi/10.1186/s12966-018-0672-6
info:doi/10.1016/j.jand.2019.05.006
info:doi/10.1016/j.jand.2019.05.006
info:doi/10.1001/archpediatrics.2009.71
info:doi/10.1089/g4h.2017.0097
info:doi/10.1089/g4h.2017.0097
info:doi/10.1108/03090561211260031
info:doi/10.1108/03090561211260031
info:doi/10.2501/IJA-33-3-475-508
info:doi/10.2501/IJA-33-3-475-508
info:doi/10.1016/j.jand.2019.07.017
info:doi/10.1016/j.jand.2019.07.017
info:doi/10.1016/j.intmar.2011.04.005
info:doi/10.1007/s10603-014-9257-1
info:doi/10.1002/jrsm.1411
info:doi/10.1016/j.jpeds.2013.01.059
info:doi/10.1017/S1368980007001231
info:doi/10.1001/jamapediatrics.2022.1037
info:doi/10.1001/jamapediatrics.2022.1037
info:doi/10.1111/obr.13212
info:doi/10.1038/s41574-020-00455-0
info:doi/10.1038/s41574-020-00455-0
info:doi/10.3945/ajcn.115.120022
info:doi/10.1186/s12874-019-0782-0
info:doi/10.1186/s12874-019-0782-0
https://www.bbc.co.uk/news/technology-28930781
https://www.bbc.co.uk/news/technology-28930781
info:doi/10.1080/15295036.2016.1215481
info:doi/10.1080/1553118X.2019.1630412
info:doi/10.1080/1553118X.2019.1630412
info:doi/10.1111/obr.13630

	A systematic review and meta-analysis of the effect of digital game-based or influencer food and non-alcoholic beverage mar...
	1  INTRODUCTION
	2  METHODS
	2.1  Protocol and registration
	2.2  Selection criteria and search strategy
	2.3  Quality assessment
	2.4  Data extraction
	2.5  Data synthesis and analysis

	3  RESULTS
	3.1  Identification and description of included studies
	3.1.1  Quality assessment
	3.1.2  Participants
	3.1.3  Design
	3.1.4  Marketing intervention
	3.1.5  Comparison
	3.1.6  Awareness
	3.1.7  Attitudes and preferences
	3.1.8  Purchase
	3.1.9  Consumption
	3.1.10  Post-consumption effects

	3.2  Meta-analyses
	3.2.1  Consumption
	3.2.2  Attitudes and preferences

	3.3  Narrative synthesis
	3.3.1  Awareness
	3.3.2  Attitudes and preferences
	3.3.3  Purchase
	3.3.4  Consumption


	4  DISCUSSION
	5  CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


