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ARTICLE INFO ABSTRACT

Keywords: The World Health Organisation has urged all governments to address rising rates of obesity by implementing
Unhealthy eating population-based interventions, such as restrictions on the marketing to children of unhealthy food and beverage
Obesity

items. However, the relationship between unhealthy food advertisements and childhood obesity is disputed by
industry-sponsored reports, which recommend promoting physical activity and weight loss campaigns rather
than policies to limit exposure to advertisements. We aimed to elucidate this debate by providing a narrative
review of the evidence on the relationship between unhealthy TV and online food advertisements, short-term
food consumption and childhood obesity. We also examined the impact of unhealthy food advertisements on
vulnerable groups and identified which policy interventions are supported by current evidence.

We conducted a rapid overview of reviews published since 2006. From a synthesis of 18 reviews meeting the
inclusion criteria, we conclude that exposure to unhealthy TV and online food advertising is a contributing factor
to childhood obesity. Evidence of a relationship between exposure to unhealthy food advertisements and
childhood obesity was evident at all stages of the causal pathway, including a clear dose-response relationship.
The evidence base was particularly strong for children aged 3-12 years of age and for children from socio-
economically disadvantaged and minority ethnic backgrounds.

The introduction of statutory regulation is a potentially cost-effective policy option, in terms of healthcare
savings outweighing the costs of implementing the policy, although voluntary codes were shown to be inef-
fective, with exposure to unhealthy food advertisements similar in countries before and after their introduction.
Food advertising, however, is just one factor in the wider obesogenic environment and further advertising re-
strictions must be implemented alongside population-based interventions that aim to address systemic causes of
poor diet.

TV and online food advertisements
Advertisement restrictions

1. Introduction and Kelly, 2017; Daniels, 2009). Children who are obese are also at

increased risk of developing cardiovascular disease; cancer, osteoar-

Globally, obesity in childhood and adolescence has reached epidemic
proportions (Bhadoria et al., 2015; Global Burden of Disease Study,
2015). Between 1980 and 2013; the prevalence of excess weight and
obesity in high-income countries increased from 16.9% to 23.8% for
boys (>18 years) and from 16.2% to 22.6% for girls (Ng et al., 2014).
Over the same period; prevalence in low- and middle-income countries
increased from 8.1% to 12.9% for boys and from 8.4% to 13.4% for girls.
Excess weight in childhood and adolescence is associated with the
development of morbidities traditionally observed during adulthood,
including type 2 diabetes, hypertension and fatty liver disease (Kumar
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thritis, chronic kidney disease and psychological disorders in later life
(Wormser et al., 2011; Renehan et al., 2008; MacMahon et al., 2009).
The World Health Organisation has urged all governments to address
rising rates of obesity by implementing a variety of population-based
interventions (World Health Organisation, 2014); including re-
strictions on the marketing to children of food and beverages high in fat,
sugar and salt (HFSS) (World Health Organisation, 2012). In 2007; the
UK became the first country to introduce a total ban on HFSS food ad-
vertisements around children’s television (TV) programmes (Boyland
and Harris, 2017; House of Commons, 2020). By 2019; a further 15
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countries had introduced similar statutory regulation (Taillie et al.,
2019). However; a 2019 policy evaluation found small or no policy-
related reductions in HFSS food advertisements following the intro-
duction of marketing restrictions: and any potential reduction in TV
marketing exposure to have been offset by increased HFSS food mar-
keting via other platforms (Taillie et al., 2019). In particular; online
advertising has become ever more prevalent, with marketers directly
targeting children via websites, advergames and other digital platforms
(Culp et al., 2010). While online advertisements are often regulated by
national agencies (e.g.; Advertising Standards Authority in the UK),
there is difficulty in determining whether they are indeed advertise-
ments, as they are often presented as entertainment platforms.

In 2020, the UK government introduced a national obesity strategy
with the aim of addressing the causes of weight gain in both children and
adults (Department of Health and Social Care, 2020). One of the main
initiatives; and a primary focus, of this strategy is to further restrict the
online and TV (screen) advertising of unhealthy food and beverage items
directed at children and adolescents (Department of Health and Social
Care, 2020). While it may seem logical that exposure to unhealthy food
advertisements results in increased consumption of HFSS food and
beverage items; therefore contributing towards weight gain and obesity,
this relationship is disputed by industry experts and industry-sponsored
reports, which instead argue ‘there is no scientific consensus that food
advertising causes obesity’ (Interactive Advertising Bureau UK, 2020;
Advertising Association, 2014). In this paper; we aim to elucidate this
debate by providing a narrative review of the evidence about screen
advertising of HFSS products. While previous reviews have examined
the impact of HFSS food advertisements on specific outcomes (e.g.,
short-term dietary intake, see (Folkvord and van ‘t Riet, 2018; Russell
etal., 2019; Sadeghirad et al., 2016; Boyland et al., 2016), this is the first
review to consider all stages in the causal pathway, from the prevalence
of TV and online HFSS food advertisements to short-term food con-
sumption and obesity, while also considering the impact of HFSS food
advertisements on vulnerable groups and examining key policy impli-
cations. This is also the first overview of existing systematic reviews to
be undertaken (i.e., an umbrella review). The defining feature of um-
brella reviews, which are particularly important for providing health-
care professionals and policy makers with a clear understanding of
complex topics, is that they only consider for inclusion the highest level
of academic evidence, namely other systematic reviews and meta-ana-
lyses (Aromataris et al., 2015).

One difficulty in regulating food advertisements, often exploited by
media companies, is the absence of a universal definition for HFSS foods
(Jenkin et al., 2009). However, one widely accepted convention for
categorising food types is the Nutrient Profile model developed by the
UK’s Food Standards Agency in 2004/05 (Jenkin et al., 2009; Food
Standards Agency, 2011). This model applies a scoring system which
balances the contribution made by beneficial nutrients, that are partic-
ularly important in children’s diets, with components in the food that
children should eat less of. However, studies included within this review
applied a range of definitions for HFSS and ‘unhealthy’ foods, which
means studies conducted in different locations may not be directly
comparable (i.e., an external validity bias).

In this review, we examine current levels of exposure to HFSS food
advertisements and the impact of statutory legislation on children’s (up
to 18 years old) exposure to such advertisements. We then explore the
relationship between exposure to HFSS food advertisements and both
short-term and long-term health and behavioural outcomes, including
calorie intake and childhood obesity. Finally, we explore which groups
are most exposed to HFSS food advertisements and identify how the
available evidence supports different policy options.

2. Methods

We conducted a rapid overview of reviews published in the medical
literature on the links between food advertising and obesity in children
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and adolescents up to 18 years old. When compared with full reviews,
rapid reviews incur no discernible impacts on derived conclusions (Watt
et al., 2008; Haby et al., 2016). We searched MEDLINE in November
2020 to identify relevant literature. Reviews were supplemented with
original research articles if sufficient evidence was not identified. The
review covered English-language studies published from 2006 to 2020.
We included any reviews that contained an advertisement element
(intervention/exposure) of food and drink and captured obesity related
outcomes (short term food intake, weight gain and BMI). Studies were
abstracted using a pre-defined framework to extract key data, such as
design of included studies, sample size, analysis, population, interven-
tion/exposure and outcomes. This review identified 18 reviews (sys-
tematic, narrative and scoping), incorporating results of some 400 peer-
reviewed studies involving more than 9000 individuals.

The study was based on publicly available anonymised datasets and
was thus exempt from ethical compliance (we have our exemption on
file from University of Warwick’s institutional review board).

3. Results
3.1. Children’s exposure to HFSS food advertisements

The screen advertising of HFSS food products is extensive around the
world and disproportionately directed at children rather than adults
(Smith et al., 2019). A 2019 study; collating TV advertising data from 22
countries (including Australia, Canada, Chile, Costa Rica, Guatemala,
Malta, Mexico, New Zealand, and Slovenia), found children aged up to
18 years were exposed to between 1.7 (Malta) to 13.4 (Canada) HFFS
advertisements per hour during peak viewing times, with a global
average of 3.1 HFFS food advertisements per hour (Kelly et al., 2019).
The most frequently advertised food and beverage items globally were
carbonated soft drinks; flavoured waters, chocolate and confectionary.
Overall, HFSS food items are promoted four times more than healthier
food items, with the majority of HFSS food advertisements derived from
a small number of transnational companies.

Children aged 5 — 15 years in the UK spend an average of 1 h 52 min
in front of a TV set (Ofcom, 2018), compared to around 3.8 h per day in
the USA (Walsh et al., 2020) and 3 h per day in Canada (Statistics
Canada, 2019). The UK’s regulatory authority for broadcasting, Ofcom,
suggests that children aged 4 — 15 years were exposed to 34% fewer
HFSS food advertisements following the introduction of statutory
legislation in 2007 (Ofcom, 2010). However, this reduction has been
contested by academic studies which indicate any impact has either
been minimal or not occurred at all (Boyland et al., 2008; Adams et al.,
2012; Boyland and Halford, 2013; Pournaghi Azar et al., 2018), partly as
a result of two-thirds of children watching TV during what is considered
‘adult-air time’ and therefore not covered by the current advertising ban
(Foundation, 2016). For example, a 2017 study examining advertise-
ments broadcast on the UK’s leading commercial channel between 06:00
and 22:00 found food adverts to account for 16.7% of all advertisements
(n = 1532) with the majority (61%; n = 934) classified as potentially
harmful to children’s (oral) health due to their high sugar or acid con-
tent (Al-Mazyad et al., 2017). A similar trend was observed globally,
with a study using data captured between 2008 and 2017 identifying no
difference in the frequency of HFSS food advertisements targeting
children in countries with statutory legislation (e.g., Australia, Mexico,
South Africa, Thailand) when compared to countries with no restrictions
(e.g., Argentina, Chile and China) or self-enforced regulations (e.g.,
Canada, Spain and New Zealand) at the time of data captured (Kelly
et al., 2019).

In addition to TV advertising, children are increasingly exposed to
new forms of online marketing. One example is the ‘advergame’, an
interactive online game that contains embedded media content with the
purpose of promoting specific brands or products (Culp et al., 2010). A
2018 meta-analysis of 15 global studies; focusing on children aged 5 —
17 years, found 97% of all food and beverage advergames to contain at
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least one food cue that is considered a brand identifier, such as placing a
branded food item (e.g., cereal, soft drink or snack food) in the mouth of
a popular children’s character (Folkvord and van ‘t Riet, 2018). The
primary focus of most advergames is the promotion of HFSS food
(Sonntag et al., 2015). As advergames do not typically include age re-
strictions; it is likely that children are accessing advergames that are not
age appropriate. Parents and children are often unaware that adver-
games have a marketing element and instead mistake these advertising
vehicles for generic online games (Folkvord and van ‘t Riet, 2018).
Difficulties in determining whether advergames are paid for advertise-
ments; rather than generic online games; prevents advertising standards
authorities from effectively monitoring their content. The highly tar-
geted nature of online advertisements also makes it difficult to quantify
exact levels of exposure, although it is known that children aged 5 - 15
years in the UK spend an average of 2 h 11 min per day online (Ofcom,
2018).

3.2. Relationship between HFSS food advertisements and food
consumption

Five systematic reviews, focusing on children and adolescents up to
19 years, in the last 15 years have examined the relationship between
exposure to HFSS food advertisements and short-term food consumption
in children, all of which found a significant increase in HFSS food con-
sumption following exposure to screen advertisements (Folkvord and
van ‘t Riet, 2018; Russell et al., 2019; Sadeghirad et al., 2016; Boyland
et al., 2016; Qutteina et al., 2019). The most recent of these systematic
reviews, published in 2019, collated evidence from 39 published studies
and found that children aged 2 — 18 years exposed to 4.4 min of TV food
advertisements increased their short-term food consumption by 60.0
kcal compared to children exposed to non-food advertisements (Russell
et al., 2019). The effect of advergames was found to be similar, with the
same systematic review finding that playing an advergame containing a
food cue for five minutes increased children’s short-term food con-
sumption by 53.4 kcal when compared to advergames without food cues
(Russell et al., 2019). The study authors noted that real-world exposure
to food advertisements is likely to be in excess of the levels included in
these studies (Russell et al., 2019). A second systematic review, also
published in 2019, found both unhealthy food consumption and brand
recognition to increase among both pre-adolescents (8-11 year olds) and
adolescents (12-19 year olds) in response to media food marketing
(Qutteina et al., 2019). Earlier systematic reviews found a similar in-
crease in short-term food consumption following exposure to HFSS food
advertisements (Folkvord and van ‘t Riet, 2018; Boyland et al., 2016),
including a 2016 meta-analysis of 17 randomised control trials, focusing
on children aged 2-18 years, which found a 30 kcal increase in dietary
intake following five minutes exposure to unhealthy food and beverage
marketing (Sadeghirad et al., 2016). Food advertisements seem to have
a more powerful influence on children’s preference for less healthy food
options, for example, if the same character is used to promote fruit or
vegetables it does not have the same effect on increased consumption of
the promoted food (Kraak and Story, 2015).

3.3. Relationship between HFSS food advertisements and obesity

Whether the acute increase in food consumption, in response to food
advertising, is associated with long-term health outcomes such as
obesity is not clear from the literature, due to a lack of longer-term
longitudinal evidence. However, a 2016 systematic review found that
the relationship between obesity and exposure to food advertising meets
all criteria used to determine the presence of a causal relationships in
epidemiology (Norman et al., 2016). This research was undertaken
using the ‘Bradford Hill Criteria’. The Bradford Hill Criteria, a recog-
nised public health framework, consists of nine conditions (strength of
evidence; consistency of findings; specificity; temporality; biological
gradient; plausibility; coherence; experimental evidence; and analogy)
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which are often used in epidemiological studies to provide evidence of a
relationship between a presumed cause and an observed outcome
(Bradford, 1965). Previous studies have applied the Bradford Hill
Criteria to identify relationships between alcohol consumption and
cardiovascular disease, pesticide use and decline of pollinator species
and exposure to ultraviolet radiation and development of skin cancer
(Ronksley et al., 2011; Cresswell et al., 2012; Grant, 2009).

A relationship between exposure to unhealthy food advertisements
and childhood obesity was evident for each condition associated with
the Bradford Hill Criteria, including presence of a clear dose-response
relationship; consistency of evidence; presence of a temporal relation-
ship and existence of a plausible biological mechanism. The review cited
numerous cross-sectional studies demonstrating a dose-response rela-
tionship, including an Australian study, focusing on children aged
10-16 years, showing that every hour of commercial TV viewing per
week was associated with a 0.067 unit increase in unhealthy diet scores
based on data collected using a population health survey (Kelly et al.,
2016a). The evidence base was particularly strong for children aged
3-12 years, with exposure to marketing across all media platforms
consistently demonstrating significant, adverse effects on food prefer-
ences and food consumption (Norman et al., 2016).

The exact mechanism underpinning the relationship between expo-
sure to HFSS food advertisements and obesity is still to be identified,
however, it is hypothesised that exposure to screen advertisements
initiate a lack of impulsive inhibition in children, making them less able
to control eating impulses and more susceptible to unhealthy food
stimuli such as those found in HFSS advertisements. Indeed, research by
Norman et al (Norman et al.,, 2019), examining eating behaviour
(snacking and lunch) in children (7-12 years) following exposure to
food and non-food screen advertisements determined that this imbal-
ance, if sustained over time, could drive a positive energy gap capable of
underpinning excess weight gain in children. This energy gap has been
shown to be most pronounced in children that are overweight and obese.

3.4. Impact on vulnerable groups

There is strong and consistent evidence, from a 2020 systematic re-
view collating evidence from 25 studies, that children up to the age of 18
from socio-economically disadvantaged and ethnic minority back-
grounds, who may face greater health-risks from obesity (Marmot et al.,
2020), are disproportionately exposed to all forms of advertising pro-
moting HFSS foods (Backholer et al., 2020). In relation to TV adver-
tising, all included studies found a significant negative relationship
between household income and exposure to HFSS food advertisements.
In total, 19 out of the 25 studies included in this review revealed higher
exposure to unhealthy food advertisements among ethnic minority and
economically disadvantaged children across numerous countries,
including the USA, New Zealand and the UK. This included two studies
from the USA which found a greater proportion of unhealthy food ad-
vertisements on television networks targeting Black and Spanish-
speaking children compared with the sample mean and English-
speaking channels (Kunkel et al., 2013; Bell et al., 2009), as well as
one study from the UK which found that exposure to food advertising
was 2.1 times greater among the least, compared with the most, affluent
areas (Adams et al., 2012). This is partly due to the fact that children
from the most deprived regions and ethnic minority groups spend more
time than their higher-income peers watching TV and playing online
games (Ofcom, 2018).

Younger children (<8 years of age) are also more susceptible to the
impacts of food marketing, in terms of quantity and quality of calories
consumed, than older children and adults because they are unable to
understand its selling or persuasive intent (Sadeghirad et al., 2016;
Boyland et al., 2016). In fact, a systematic review examining food pro-
motions in Australia found that 75%-100% of 6-year-olds fail to
comprehend the basic purpose of food advertisements (Carter, 2006).
Children who are overweight or obese are also more vulnerable to the
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influence of marketing. Following exposure to HFSS food advertise-
ments, children who are overweight or obese consume an average of
45.6 kcal more than children of healthy weight (Russell et al., 2019). A
further subgroup analysis found the difference between children with
healthy weight and children with overweight/obesity to be statistically
significant.

3.5. Effectiveness of policy implications

A total of four systematic reviews were identified examining the
effectiveness of policy interventions that aim to reduce exposure to HFSS
advertisements (Gortmaker et al., 2015; Lobstein et al., 2020; Chambers
etal., 2015; Galbraith-Emami and Lobstein, 2013). Despite these studies
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being heterogenous in study design, further statutory regulation was
determined to be a potentially cost-effective policy option, in terms of
healthcare savings outweighing the costs of implementing the policy
(Carter et al., 2009; Gortmaker et al., 2015). Identified studies included
a 2015 systematic review and microsimulation model (to calculate the
costs and effectiveness of interventions through their impact on BMI
changes), which identified three out of seven interventions (a sugar-
sweetened beverage excise tax; eliminating the tax subsidy for adver-
tising unhealthy food to children; and setting nutrition standards for
food and beverages sold in schools outside of school meals) to save more
in health care costs than they cost to implement. Each of the three in-
terventions were projected to prevent 129,000-576,000 cases of child-
hood obesity in the USA in 2025 (Gortmaker et al., 2015). A narrative
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I
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Fig. 1. The relationship between exposure to TV and online unhealthy food advertising and childhood obesity.
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review of 30 studies, examining the cost-effectiveness of different policy
options to reduce HFSS food consumption in children, found restrictions
of online and TV advertisements to be the single most cost-effective
option available to policy makes when compared to interventions such
as nutritional labelling or introducing a processed food tax (Lobstein
et al., 2020). The same review highlighted that these health care savings
are likely to be underestimated, as not all health benefits have been
included in studies to date.

A 2015 systematic review of 47 publications identified voluntary
codes to be insufficient in reducing the advertising of HFSS food, how-
ever, statutory regulation could reduce the volume of children’s expo-
sure to advertising for HFSS foods (Chambers et al., 2015). Finally; a
2013 systematic review of 21 publications found exposure to HFSS food
advertising to be similar in countries before and after the introduction of
voluntary food advertisement restrictions (Galbraith-Emami and Lob-
stein, 2013); while industry-sponsored reports typically overestimate
the effect of voluntary bans (Galbraith-Emami and Lobstein, 2013). The
introduction of further statutory regulations is widely supported by both
the general public and health care professionals (Lobstein et al., 2020).

4. Discussion

The primary aim of this review was to examine the relationship be-
tween exposure to unhealthy TV and online food advertisements, short-
term food consumption and obesity in children and adolescents (up to
the age of 18 years). This review also examined the impact of HFSS food
advertisements on vulnerable groups and identified key policy impli-
cations. From this synthesis, we conclude that exposure to online and TV
HFSS food advertisements is associated with increased short-term food
consumption and is a contributing factor to childhood obesity (Fig. 1).
The evidence base is particularly strong for children aged 3-12 years of
age and for children from socio-economically disadvantaged and mi-
nority ethnic backgrounds. However, online and TV advertisements
represent just one small dimension in the wider obesogenic environment
and the food industry targets children in multiple ways, including the
use of appealing product packaging, priority positioning of HFSS prod-
ucts in supermarkets, and an abundance of unhealthy food options in
public places (Elliott and Truman, 2020; Paes et al., 2015;.).

The relationship between exposure to HFSS food advertisements and
childhood obesity was evident at all stages of the causal pathway
(Fig. 1), with food advertisements dominated by HFSS foods and a clear
association between exposure to unhealthy food advertisements and
increased food consumption and calorie intake. The subsequent rela-
tionship between HFSS food advertisements and childhood obesity
meets all criteria conventionally used to determine the presence of a
causal relationship, while children from socio-economically disadvan-
taged and ethnic minority groups are disproportionately exposed to all
forms of screen advertising. While most studies to date have focused on
the impact of exposure to advertisements in children, emerging evidence
suggests that adolescents (10-19-year-olds) may actually be more sus-
ceptible to the impacts of online advertisements than younger children
(Harris et al., 2020).

Despite the consistent evidence (Folkvord and van ‘t Riet, 2018;
Russell et al., 2019; Boyland et al.,, 2016; Qutteina et al., 2019;
Galbraith-Emami and Lobstein, 2013) that exposure to HFSS food ad-
vertisements promotes short-term consumption of energy dense,
nutrient poor foods, in contrast to academic publications, industry
sponsored reports consistently reject the existence of a relationship be-
tween exposure to HFSS advertisements and childhood obesity (Inter-
active Advertising Bureau, 2020; Advertising Association, 2014) and
instead recommend interventions that promote physical activity and
weight loss (Elliott and Truman, 2020). This is likely due to the lack of
studies linking the immediate behaviour change with longer term health
outcomes, however in our synthesis we elucidate strong evidence sup-
porting a likely causal relationship, ultimately driving health outcomes.
While the mechanisms by which food advertising affects eating
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behaviour are beyond the scope of this review, it appears that exposure
to unhealthy food advertising reinforces social norms related to un-
healthy eating and more strongly shapes desire and preference for un-
healthy foods. Food advertisements activate a region of children’s brains
called the ventromedial prefrontal cortices, which play a role in
decision-making, reward valuation and self-control (Bruce et al., 2016).
This activation results in more rapid food decisions, a tendency to favour
taste over nutrition and reduced impulse inhibition. If sustained over a
prolonged period, as occurs in real-world settings, this response has the
potential to drive a positive energy gap, resulting in increased weight
gain and obesity (Norman et al., 2019; Paes et al., 2015). Indeed, the
obesogenic environment framework, as proposed by Swinburn et al.
(2004), outlines how unhealthy dietary patterns are continually pro-
moted both within an individual’s micro- (e.g., schools, supermarkets
and homes) and macro-environment (e.g., through failure of govern-
ment policy and healthcare systems). Previous systematic reviews have
also found mechanisms that are used by the advertising industry to
promote HFSS foods to be ubiquitous across different environments
(television, internet, within supermarkets) and countries, including use
of attractive packaging, brand mascots, toys and development of
emotional appeal to establish lasting relationships and brand loyalty
(Paes et al., 2015). However, it must be noted that most studies to date
have focused on responses to food advertising in high-income countries
and no systematic reviews have yet been published that focus exclu-
sively on impacts of food advertising in low- or middle-income coun-
tries, although emerging evidence does suggest that children in these
countries may be more vulnerable to impacts of screen marketing given
the relative novelty and recent expansion of screen advertising in these
countries (Kelly et al., 2016b).

While the focus of this review is the relationship between HFSS food
advertisements and childhood obesity, we recognise that there are many
genetic and non-genetic determinants of obesity. However, it is well
recognised that the primary cause of obesity is calorie intake exceeding
calorie expenditure (Kumar and Kelly, 2017; Harris et al., 2020). A 2019
systematic review of 33 childhood obesity prevention programmes
found that interventions were only effective in reducing prevalence of
overweight/obesity in children if they considered both the food envi-
ronment and levels of physical activity (Bramante et al., 2019). Further
regulation of HFSS food advertisements is therefore unlikely to reduce
rates of childhood obesity unless implemented alongside population-
based interventions that address systemic causes of poor diet; seden-
tary behaviour and socio-economic drivers of food insecurity (Biddle
et al., 2017; Hemmingsson, 2018; Pachucki, 2015; Weihrauch-Bliiher
et al.,, 2018). Additionally; screen advertisements represent just one
small dimension in the wider obesogenic environment.

While the World Health Organization has called for governments to
restrict food and beverage marketing to children, the evidence we have
reviewed suggests that even statutory legislation has little impact in
reducing exposure to HFSS advertisements, with children exposed to a
similar volume of HFSS advertisements in countries with no restrictions,
self-regulation and statutory legislation (Kelly et al., 2019). In addition;
the purpose of legislation to date has been to reduce children’s exposure
to HFSS advertisements; this is despite the increasing difficulty in
defining ‘children’s’ content in the online world of 24-hour streaming
services and advergames. It is clear that any attempt to address under-
lying causes of childhood obesity must apply a whole food systems
approach which considers how all dimensions of the food system, from
food production to purchasing and marketing, interact and determine
dietary behaviour, while also addressing the social and economic drivers
of poor diet, such as food availability and affordability. In 2021, the UK’s
Institute for Public Policy Research outlined six immediate actions that
local and national policy makers can take to ensure everyone, irre-
spective of socio-economic status, can access healthy and affordable
food (Coleman et al., 2021). These six recommendations were: (1)
enshrining the right to healthy food in law; (2) the development of
regional food councils; (3) establishment of nationally agreed targets to
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increase uptake of sustainably and ethically produced meat and plant-
based options; (4) improved quality of food in public institutions, such
as schools; (5) ensuring all members of society have the financial means
to access healthy food and (6) introduction of codes of compliance for
fair supply chain practice across agri-food sectors. It is only through this
whole food systems lens, alongside legislation that limits exposure to
HFSS advertisements, that governments, policy makers and health
professionals will address the drivers of poor diet, weight gain and
obesity.

During this review, we noted a lack of evidence on the relationship
between HFSS food advertisements and obesity in adulthood. This is an
important area of future research, as current empirical evidence does not
exist to support the introduction of advertising restrictions after 21:00 (i.
e., during adult viewing time). Systematic reviews to date have also
applied a heterogenous definition of children’s TV hours, which can
include any TV before 21:00, only TV programmes containing children’s
content or any programme during certain hours (e.g., 08:00-11:00 on
weekend mornings), limiting our ability to estimate current levels of
exposure to HFSS food advertisements. Similarly, ‘children’ is not al-
ways clearly defined and is often used to include both younger children
and adolescents. The inclusion criteria utilised in this study included any
study focusing on children up to the age of 18 years old. The majority of
studies to date have focused on TV rather than online advertisements,
although the association with short-term food consumption and child-
hood obesity is similar for both online and TV advertisements. Exposure
to online and TV advertising is also associated with other unhealthy
behaviours, such as increased sedentary behaviour (Biddle et al., 2017),
suggesting it may be a combination of interacting factors that drive
childhood obesity. There is also considerable variation in the definition
of ‘unhealthy’/HFSS foods between studies, introducing limitations
when comparing findings between different countries. It may be helpful
for studies to apply a single recognised convention in defining HFSS
foods, such as the Nutrient Profile model (Jenkin et al., 2009; Food
Standards Agency, 2011). In addition, there is limited information on
gender differences following exposure to HFSS food advertisements and
limited information on whether increased calorie intake associated with
exposure to HFSS food advertisements is clinically significant. Finally, as
this review focused exclusively on publications available via MEDLINE
there will have been publications, particularly from the social sciences,
available on search engines such as PsycInfo and Communication &
Mass Media Complete not included in this review. However, it has
previously been shown that rapid reviews incur no discernible impacts
on derived conclusions when compared with full reviews (Watt et al.,
2008; Haby et al., 2016).

5. Conclusion and policy implications

On the basis of the literature reviewed in this paper, we argue there is
sufficient evidence for governments to implement restrictions that
would further limit children’s exposure to both TV and on-line adver-
tising of HFSS food. In the UK, current regulations restrict the adver-
tising of HFSS food immediately before, during, or after children’s
television programmes (Burki, 2018). However, this represents just 27%
of children’s TV viewing time, with children instead watching a majority
of programmes that are classified as ‘family entertainment’ between
18:00-21:00, when restrictions are not in place (Cancer Research UK,
2018). Cancer Research UK have proposed introducing a total ban on
HFSS food advertisements before 21:00 (Cancer Research UK, 2018).
The evidence we reviewed justifies this proposal. The introduction of
further statutory regulation in the UK is widely supported by both the
general public and health care professionals (Lobstein et al., 2020).

The online advertising of HFSS food in the UK is regulated by the
UK’s Advertising Standards Authority, however enforcement is often
impeded by the difficulty in determining whether online content is
identifiable as an advertisement (Advertising Standards Authority,
2016). This is despite evidence, presented in this review, of a clear
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association between online HFSS food advertisements and increased
food consumption (Russell et al., 2019). Consequently, a total ban on
HFSS food advertisements before 21:00 should also be applied to online
streaming services, as well as a total ban placed on online advergames
which have been developed for the primary purpose of promoting HFSS
foods. Even small effects on dietary behaviour from increased regulation
of HFSS marketing at an individual level can have huge impacts across
the whole population, as outlined by Rose’s prevention paradox (Geof-
frey, 1981). However, this must be implemented alongside other
population-based interventions that apply a whole food systems
approach to addressing the systemic causes of poor diet and socio-
economic drivers of food insecurity and obesity.
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