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Dedication

This dissertation is dedicated to the little girl who, despite all odds, dreamed of moving
mountains.

The more that you read, the more things you will know. The more that you
learn, the more places you'll go. So be sure when you step, step with care and
great tact. And remember that life's a great balancing act. And will you
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Kid, you'll move mountains.

So...
be your name Buxbaum or Bixby or Bray
or Mordecai Ali Van Allen O'Shea,
you're off to great places!

Today is your day!

Your mountain is waiting.

So... get on your way!
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Abstract

This doctoral research explores the relationship between digital food marketing and
gender, shedding light on factors that contribute to adolescent consumer behavior and societal
norms. In an era dominated by digital platforms, including social media, food marketing
strategies have evolved, becoming increasingly sophisticated in their ability to target specific
demographic groups. However, while digital food marketing and its impact on adolescents is
documented, there remains a gap in understanding how gender intersects with these phenomena.
This research seeks to address that gap by examining the differential impacts of digital food
marketing on boys and girls, emphasizing the necessity for gender-sensitive policies and
interventions.

This research’s findings revealed that gender plays a role in the digital marketing of food.
The first study uncovered variations in exposures to marketing techniques and the healthfulness
of food based on a participant’s gender. The second study revealed differences in how adolescent
boys and girls interact with digital food marketing. Lastly, in light of the considerable influence
of social media influencers, the third study investigated social media influencer posts featuring
food, offering valuable insights into the interaction between social media, social media
influencers, and potential gender norms impacting adolescents' dietary behaviors. Together, these
studies lay the groundwork for understanding the intersection of gender, adolescent dietary
patterns, and digital food marketing, emphasizing the need for continued research into gender-
specific digital food marketing and its implications for adolescent health. Recognizing these
disparities is needed for developing effective strategies to mitigate the influence of digital food
marketing on adolescents, ensuring that interventions are sensitive to the unique ways in which

boys and girls are targeted.
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Chapter 1: Introduction

In recent years there has been a growing concern about the rising rates of adolescent
obesity, which is attributed at least in part to the pervasive influence of digital marketing of
unhealthy foods and beverages (henceforth known collectively as food). Recognizing the role
that gender can play in consumer behaviours and how gendered marketing has been used with
other commodities, this research explores the intersection of digital marketing, food, adolescents,
and gender. This research aimed to examine the digital marketing of foods to adolescents from a
gender perspective to understand a) if or how gender is being used within digital food marketing
and b) if adolescents' exposure to and engagement with digital food marketing differs by gender.
These findings will shed light on how gender is being used in digital food marketing and provide
insights into how it may impact the dietary choices and well-being of adolescents. By exploring
these variables, this research seeks to uncover potential disparities in marketing tactics and
inform evidence-based interventions and policies to reduce the harmful effects of unhealthy food

marketing on adolescents.

Review of the Literature

The Health Problem
Chronic or non-communicable diseases are long-term conditions characterized by

persistent and often incurable symptoms that require ongoing management [1]. These diseases,
such as cardiovascular disease, diabetes, hypertension, and obesity can significantly impact an
individual's quality of life and may lead to complications if not properly managed [1]. A strategy
for mitigating non-communicable diseases involves addressing and mitigating associated risk

factors [1].
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Obesity, characterized by an abnormal or excessive fat accumulation, poses a health risk
to individuals and is a multifaceted public health challenge [2]. Defined in epidemiological and
population studies as a body mass index (BMI) greater than or equal to 30, obesity arises from an
imbalance between calories consumed and calories expended through physical activity
and metabolic processes [3]. Obesity is a progressive, chronic disease with a high risk of relapse
and recurrence [4]. Globally, it affects 160 million children and adolescents aged 5-19 and is
associated with a higher risk of comorbidities, including cardiovascular disease, type II diabetes,
respiratory and joint problems, certain cancers, and psychological and sociological consequences
[3].

Further, there is an economic toll associated with treating obesity and obesity-related
illnesses, placing a strain on healthcare systems. It is estimated that by the year 2050, annual
global obesity-related direct costs are projected to reach $13.6 billion, with indirect costs
reaching $49 billion [5]. In Canada, obesity accounts for 10.6% of total health expenditures [6].
The current state and projected costs of obesity underscore the urgent need for effective

prevention strategies and interventions to address obesity and its economic burden.

Adolescents
Adolescence, defined in this paper as ages 13-17, is a developmental stage characterized

by self-discovery and adaptation, marking the transition from childhood to adulthood [7]. During
this time, youth are experimenting, finding their interests, social networks, and gender identities,
among other things [7]. This phase of life is crucial for shaping future behaviours and habits,
including dietary preferences and consumption patterns [8].

Psychological and Cognitive Development
Adolescents undergo psychological and cognitive development marking a transitional and

pivotal phase that includes significant neurobiological growth [9]. Psychologically, adolescents
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experience heightened self-awareness, identity exploration, and a range of emotions as they
grapple with questions concerning their personal values, beliefs, and aspirations [10].
Adolescence is also characterized by increased autonomy-seeking behaviour and the formation
of more complex peer relationships, which can play roles in shaping their sense of self, social
identity, and behaviours [10].

Cognitive development during adolescence is marked by advancements in abstract
thinking, problem-solving skills, and the ability to consider multiple perspectives [11]. However,
this developmental stage is also accompanied by challenges including risk-taking behaviour and
susceptibility to peer influences [10]. These challenges are in part due to a lack of inhibitory
control, which regulates the ability to refrain from unwanted actions and thoughts [9]. In the case
of food, an adolescent may encounter a television advertisement featuring pizza, prompting
feelings of hunger and influencing them to succumb to the temptation of ordering a large pizza,
despite their awareness of limiting the consumption of unhealthy foods. The inhibitory control of
adolescents faces continuous challenges from external influences such as peer interactions, social
media, and marketing stimuli [12]. Understanding adolescent psychological and cognitive
development can support their growth, fostering resilience, and promoting positive outcomes
during this stage of life.

Adolescent Obesity
Adolescent obesity remains a public health concern in Canada [13]. The prevalence of

overweight (BMI of 25.0-29.9) and obesity among Canadian adolescents aged 12-17 has risen
from 32.6% in 2004 to 36.8% in 2013 [3, 14]. As of 2022, roughly 30% of Canadian youth aged
12 to 17 self-reported as having overweight or obesity, with boys having a higher prevalence
than girls (33% vs 27%, respectively) [15]. Similar trends are observed globally, with boys

consistently showing a higher rate of obesity compared to girls [14-16].
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Youth at risk of having obesity face an elevated likelihood of developing obesity-related
health conditions and are more likely to maintain or exacerbate their weight into adulthood [14,
17]. Addressing obesity is important for promoting better health outcomes and reducing
healthcare costs. A contributing factor to adolescent obesity is poor dietary patterns [18].
Effective strategies to improve these dietary patterns are crucial in combating obesity and its
associated health risks. Moreover, interventions targeting dietary behaviors during adolescence
can have long-lasting impacts, potentially mitigating the risk of obesity in adulthood and
alleviating the economic strain on healthcare systems [5].

Adolescent Dietary Patterns
Nutrition during adolescence lays the groundwork for optimal growth and development,

while also shaping future health outcomes [8]. In recent decades, the dietary patterns of Canadian
adolescents have undergone a notable shift marked by an increase in the consumption of
processed and packaged foods that are high in salt, sugar, and saturated and/or trans fat [19].
Males aged 14-18 exceed their female counterparts in absolute daily sugar consumption (170g
vs. 130g) and daily sodium intake (3320mg vs. 2350mg) [20, 21]. Saturated and/or trans fat
consumption follows a similar pattern, with 13.4% of boys and 12.9% of girls aged 14-18
consuming above acceptable total fat intake ranges [22].

Current Canadian adolescent dietary trends often exceed recommended sugar (25g per
day), sodium (2300mg), and saturated and/or trans fat intake levels (25-35% of total energy
intake) [20, 22, 23]. These dietary changes coincide with a displacement of healthier alternatives
like fruits, vegetables, and home-cooked meals [19]. In 2021, there was a notable decline in the
consumption of fruits and vegetables among Canadians aged 12 and older, with only 21.8%
reporting five or more servings per day, down from 31.5% in 2015. A greater proportion of

females (25.5%) met this dietary requirement compared to males (18.0%) [24].
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Notably ultra-processed foods, food that has been reformulated through a combination of
various ingredients and processing by industry and contains little or no whole foods, have
become a prominent feature in adolescent diets [25, 26]. Based on 2015 Canadian data, ultra-
processed foods accounted for more than 50% of adolescents' total energy intake [27], with
approximately one-third of adolescents having reported consuming fast food within the last 24
hours [27, 28]. Fast-food consumption is linked to obesity [27] and to an elevated likelihood of
consuming sugar-sweetened beverages [29]. Insights from the Canadian Community Health
Survey on Nutrition indicate that 35% of sugar consumed by adolescents is derived from sugar-
sweetened beverages [21].

Global evidence also indicates suboptimal dietary patterns among adolescents [30, 31].
These dietary patterns have increased the prevalence of overweight and obesity worldwide,
escalating the risk of premature mortality and non-communicable diseases [8]. These dietary
trends are attributed, in part, to a changing food environment that is marked by the intensified
promotion of convenient, inexpensive, and energy-dense (e.g., high in salt, sugar, and fat)
packaged foods [32-34]. Systematic reviews demonstrate that adolescents' exposure to unhealthy
food marketing consistently shapes their food preferences, short-term intake, and food purchases
[32-35]. Unfortunately, the majority of food marketing exposures are energy dense, increasing

adolescents risk of obesity and other chronic diseases [32].

Foresight Obesity System Map
Obesity is caused by various factors such as genetics, the environment, and behavioural

choices [8], which are comprehensively depicted in the Foresight Obesity System Map. The 2007
Foresight Obesity System Map (Figure 1) is an illustrative representation of the root causes of
obesity and their relationship to each other [36]. Crafted by obesity researchers, this map is

comprised of 108 variables connected by 300 causal links, which are further categorized into one
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of seven thematic clusters including societal influences, food production, food consumption,

individual psychology, biology, individual activity, and the activity environment [37].

Foresight
QObesity System Map

Figure 1. Foresight Obesity System Map [36]. Permission has been granted to use this figure.
Despite garnering recognition for its application of systems science to obesity prevention,
the Foresight Obesity System Map has encountered criticism with some arguing that its visual
complexity may act as a deterrent for viewers seeking to understand its etiology. Nevertheless,
the map is a foundational document providing a comprehensive picture of obesogenic factors
[36]. A component of the Foresight Obesity System Map and the emphasis of this research is

exposure to food marketing, which is a factor within the societal influences cluster [36].

The Food Environment
Adolescents' dietary behaviours are shaped by a complex interaction between individual

choices and their food environment [38]. A growing body of literature acknowledges the
influence of food environments as they encompass physical, economic, policy, and sociocultural
elements [39-41]. Shaped by the government, the food industry, and civil society, food

environments encompass factors from food promotion to nutritional composition [40].
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Youth’s (children and adolescent) food environments can consist of obesogenic properties
characterized by limited availability of nutritious food choices and pervasive exposure to energy-
dense, nutritionally poor options [42]. This is particularly alarming considering the enduring
impact of dietary patterns established during adolescence on long-term health outcomes [14].
Addressing food environments requires policies that promote healthier choices that safeguard
consumers from harmful influences such as food marketing. By shifting the focus from
individual choices to collective environmental factors initiatives can encourage healthier
behaviours and ensure that healthy options are both accessible and easy for consumers [43].

To meet global targets in curbing obesity, enhancements in the healthiness of food
environments are needed. Swinburn et al., propose an accountability framework, comprising of
four steps to address this challenge (Figure 2) [44]. These steps involve taking account of
progress through independent assessment and benchmarking; communicating evidence of
progress with stakeholders; holding entities accountable by acknowledging achievements and
penalizing non-compliance for poor performance; and making improvements by monitoring

policies and practices and acting based on evidence [44].

1. Assessment

Collect, analyse, assess, and
benchmark the available
evidence about policies, 1 2
practices, and performance TAKE SHARE
and their effect on food
environments and
population health.

the account the account

An independent
empowered body
develops clear objectives,
a governance process,
and performance
standards for all
stakeholders

3. Enforcement
Empowered groups
apply a range of
incentives and
disincentives to advance
progress towards healthy
food environments

4.Improvements

Take remedial actions
and monitor the effects
of strengthening of
policies, practices, and
accountability structures
to support healthy food
environments and population health.

The governance process should be transparent, credible, verifiable, trustworthy, responsive, timely,

and fair and have formal mechanisms to identify and manage conflicts of interest and settle disputes.

Figure 2. Accountability framework to promote healthy food environments [44]. Permission has

been granted to use this figure.
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Current Canadian food marketing regulatory mechanisms need strengthening, particularly
in holding the food industry accountable for their food marketing practices to adolescents (and
children) [43]. Safeguarding adolescents from the influence of vested interests within the

processed food industry is vital for promoting healthier dietary habits among this group [43].

Commercial Determinants of Health
The food environment, and subsequently health outcomes, are influenced by corporate

activities [45]. The influence of the corporate sector is captured by the commercial determinants
of health, which are defined as the "strategies and approaches used by the private sector to
promote products and choices that are detrimental to health" [46]. The scope of commercial
determinants of health extends to both micro and macro levels (Figure 3) [47].

It recognizes factors at the micro level, such as consumer health and behavior, while
simultaneously addressing macro-level elements, including sectoral public policies that reflect
commercial sector interests. Additionally, it considers regulatory approaches, upstream policies
that enable commercial sector influence, and political and economic systems that increase
commercial sector power and sales, ultimately impacting all aspects of society [46]. Included in
the micro level is recognizing the role gender plays in product marketing, which leverages
gendered stereotypes [48]. These tactics may be especially pertinent for products traditionally
linked with masculinity, as companies aim to tap into new markets and stimulate demand among

women and girls [49].
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MODEL OF THE COMMERCIAL DETERMINANTS OF HEALTH (CDOH)
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Figure 3. Micro and macro levels of the commercial determinants of health [47]. Permission has
been granted to use this figure.

One of the strategies used by the commercial sector that shapes the food environment is
food marketing. Marketing, broadly defined as "any form of commercial communication or
message designed to, or with the effect of, increasing the recognition, appeal, and/or
consumption of particular products and services", plays a role in forming consumer choices [50].
It includes product price, the place it is sold, the actual product, and promotion. While marketing
encompasses a broader range of activities aimed at promoting a product or brand, advertising
refers specifically to the process of creating and delivering messages to a target audience through
various media channels to promote or sell a product, brand, or idea [51]. In essence, advertising
is a subset of marketing, focused primarily on communication and persuasion through paid
channels such as television, radio, print, digital platforms, and billboards [51].

Corporate activities such as the marketing of harmful goods, including unhealthy foods,

can directly impact health [52]. The outcomes of these activities can be viewed as “corporation-
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induced diseases resulting in an industrial epidemic” [41, 53]. Collin and Hill describe industrial
epidemics as structural drivers of health inequalities [54]. Consequently, understanding and
addressing the commercial determinants of health and how they affect the food environment are
imperative steps in promoting healthier lifestyles and preventing diet-related health issues.
Moreover, considering the role of gender in these dynamics is essential as gendered marketing
practices can exacerbate existing health disparities by differentially influencing the dietary

behaviours and health outcomes of boys and girls.

Food Marketing
Definition

Food marketing refers to the promotion and advertising of food products and brands to
consumers through various channels, including television, online, in print, on billboards, and in
settings such as schools [55]. It encompasses a variety of techniques aimed at influencing
consumer behaviour, such as product placement, celebrity endorsements, and persuasive
messaging [56]. Marketing is motivated by the goal of cultivating brand and product awareness,
preference, and loyalty [55].

Considerable financial resources are directed towards food advertising that targets
children and adolescents [57]. In 2019, more than $628 million was allocated to advertising
platforms, including print, radio, websites, television, and outside channels like billboards or
transit shelters, in Canada [57]. Notably, roughly $95 million was dedicated to promoting food
products or brands targeted at children, while $115 million was allocated to those aimed at

adolescents [57].

Impact, Models, and Theory
Food marketing is a driver of adolescents' dietary habits [58, 59]. Systematic, scoping,

and meta-analysis research consistently illustrate that exposure to food marketing significantly

influences the dietary behaviours of adolescents, directly impacting their food choices and short-
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term food intake [32-34, 40, 60-65]. Repeated exposure to unhealthy foods has fostered
favorable attitudes among adolescents, which have contributed to the establishment of societal
norms that endorse and increase the consumption of these foods [60]. To help understand the
mechanisms and impacts of food marketing, two seminal models, the Reactivity to Embedded
Food Cues in Advertising Model (REFCAM) [66] and the Hierarchy of Unhealthy Food
Promotion Effects [67], have paved the way for understanding food marketing and its impact.

REFCAM
The REFCAM (Figure 4) illustrates how food marketing influences consumption

behaviours and is built on three main ideas [66]. First, it suggests that food cues in
advertisements activate physiological (e.g., salivating) and psychological (e.g., thoughts about
food) responses, which influence our eating habits. Food cues are reinforced through classical
conditioning making a connection between advertisements and palatable foods. An appetitive
state is activated creating a cycle where our reactions to unhealthy food cues can lead to an
increased consumption of these foods and potential weight gain. Second, RECAM acknowledges
that the impact of food cues depends on how well food is integrated into advertisements, as it
affects how much a consumer will pay attention. Lastly, REFCAM highlights that a consumer's
traits (e.g., impulsivity) plays a role in how susceptible individuals are to food cues within a

given advertisement [66].
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Figure 4. REFCAM [66]. Permission has been granted to use this figure.

Hierarchy of Unhealthy Food Promotion Effects Model
Another model, the Hierarchy of Unhealthy Food Promotion Effects Model (Figure 5),

examines the impact of food marketing through a proposed logic model, outlining the sequential
links between exposure to advertising, exposure to cues at point of sale (e.g., attitudes, beliefs,
intent to purchase) and behavioural responses (e.g., purchase, consumption), and subsequent

weight outcomes [67].
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Figure 5. Hierarchy of Unhealthy Food Promotion Effects Model [67]. Permission has been

granted to use this figure.
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The model suggests a linear progression but acknowledges the likelihood of recurrent
levels and positive feedback loops, complicating the causal chain that links marketing exposure
to post-consumption effects [67]. The model offers a systematic approach to understanding the
factors contributing to the relationship between food marketing and health outcomes. Models
like REFCAM and the Hierarchy of Unhealthy Food Promotion Effects have been instrumental
in understanding the influence of food marketing on consumption behaviours.

Social Cognitive Theory
The relationship between a model and theory often involves the model embodying or

representing the principles, concepts, or behaviours outlined by the theory, thereby illustrating its
application or demonstrating its validity [68]. Theories are valuable for understanding health
behaviours, their change processes, and external influences [69]. A common theme in models
trying to understanding health is the interaction of socioenvironmental and personal factors in
shaping behaviour [69].

The Social Cognitive Theory offers insight into how digital influences can shape
adolescent food behaviours, emphasizing the relationship of personal, environmental, and
behavioural factors [70]. Its tenets include self-efficacy (self-confidence to change behaviour),
observational learning (modeling others behaviour), and reciprocal determinism (relationship
between personal factors, environmental influences, and individual behaviour, where each factor
influences and is influenced by the others in a continuous and mutually reinforcing cycle) [70].
To understand how the Social Cognitive Theory relates to eating behaviour we can apply it
alongside the REFCAM and the Hierarchy of Unhealthy Food Promotion Effects Models.

Collectively, the models and theory form a basis for comprehending how food marketing
influences adolescents' attitudes and behaviours toward a food product. For example, in a

television advertisement for sugary breakfast cereal, the REFCAM explains the initial draw of
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how the cereal box is strategically placed in a scene where adolescents enjoy breakfast together,
triggering automatic cravings through visual cues of the cereal [66]. The Hierarchy of Unhealthy
Food Promotion Effects Model explains how the advertisement highlights the normalization of
eating sugary cereal for breakfast and how that exposure could lead to purchasing and consuming
said cereal [67]. Finally, the Social Cognitive Theory shows how adolescents observing the
characters enjoying the cereal for breakfast could perceive it as desirable and socially acceptable,

reinforcing the message to consume sugary cereal for breakfast [69].

Exposure and Power
The influence of marketing hinges on two factors, exposure and power. Exposure, as

defined by the World Health Organization (WHO) encompasses the reach (percentage of people
in a target market who are exposed to an advertisement) and frequency (the number of times a
person is exposed to an advertisement) [71]. Power, the design and execution of an
advertisement, refers to marketing techniques that aim to achieve specific objectives such as
increasing brand awareness or shaping consumer perceptions. It is the ability of marketing
techniques to resonate with target audiences, create engagement, and ultimately, curate
behaviours or outcomes [71]. Effectively leveraging both exposure and power forms a potent
combination.

Exposure
Frequency, or potential exposure, encompasses all advertisements present on a specific

medium that an individual may encounter [64]. Actual exposure refers to the advertisements
viewed by an individual measured through self-reported methods or, more precisely, using
measured media data or screen capture technology [64]. Increased exposure, whether through

longer durations or higher frequencies, correlates with higher likability of advertisements and
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products. This can enhance adolescents' recall, potentially increasing their likelihood of
purchasing the marketed product [61].

Evidence from a 2022 narrative review illustrates the pervasive nature of food marketing
across television, digital media, product packaging, in-store advertising, and marketing in
schools, with adolescents being exposed predominantly to products associated with unhealthy
dietary patterns [60]. Most of the studies found that the proportion of food marketing that
promoted unhealthy foods ranged from 31% to 93% [60]. Sugar-sweetened beverages emerged
as the most frequently marketed category, closely followed by sweets (e.g., candy, chocolate),
fast foods, and breakfast cereals [60]. Marketing medium variations were evident, with sweets
and sugary drinks more commonly advertised on television, while sweets and fast-food
restaurants were prominent on Facebook and in outdoor settings [60].

Evidence also shows social disparities in food marketing exposure, with less affluent
communities experiencing greater exposure to unhealthy foods on television and on a
metropolitan train network [60]. Studies from the United Kingdom (UK) and Australia
highlighted higher proportions of advertising in areas of lower socioeconomic status, which
suggests deliberate efforts to target vulnerable populations, particularly those residing in
socioeconomically deprived areas [72-75]. This pattern implies systematic and predatory
practices exist and are used to target specific demographic groups.

Exposure alone is not sufficient for examining the extent to which food marketing
impacts adolescents [76]. Exposure is important, but limited, in that volume does not fully
capture levels of engagement [76]. Investigating power alongside exposure is essential for

gaining a comprehensive understanding of the impact of food marketing on adolescents [77].
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Power
Marketing demands a level of engagement and to obtain that engagement marketers use

“power” or an array of marketing techniques to capture an audience’s attention [78]. Between
2009 and 2020, a total of 100 studies explored the power of food marketing with 25 focusing
solely on power and 75 examining both exposure and power [60]. These studies identified
various marketing techniques commonly used across marketing mediums including television,
digital media, product and instore promotions, magazines, sports sponsorship, restaurants,
schools, and outdoor environments. Examples included celebrity endorsements, promotional
characters, product promotions, competitions, games, visual imagery, animation, and interactive
content [60]. These techniques were found to be more prevalent in marketing directed at youth
compared to adults, were more frequently used to promote less healthy products, and were more
prominent during school holidays [60].

Studies also noted differences in marketing techniques across media. For instance, one
study discovered that outdoor advertising relied more heavily on using competition, whereas
television advertising frequently featured family bonding themes [79]. Understanding these
variances in marketing strategies across different platforms can reveal how adolescents are
targeted based on their media consumption habits. Analyzing both exposure and the power of
marketing techniques is essential for comprehending the effects of food marketing content on
adolescents' dietary choices and behaviors, allowing researchers to better assess the overall
impact and develop more effective interventions to mitigate its influence on unhealthy eating

patterns among young people.
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Food Marketing Regulations
Food marketing has garnered significant political attention both internationally and in

Canada. Leading health organizations such as the WHO and other public health advocates have
urged for the creation of governmental policies aimed at restricting the promotion of unhealthy
foods to youth [71, 80]. For instance, the WHO recommends adopting policies that restrict the
marketing of foods containing high levels of saturated and trans fats, sugars, and/or salt. These
recommendations include being mandatory versus voluntary, to protect all children (aged 0-19),
use government-led nutrient profile models to classify foods for marketing restrictions, be
comprehensive to prevent marketing migration to other media or age groups, and aim to limit the

persuasive power of food marketing techniques [71].

Canadian Food Marketing Regulations

Child Health Protection Act
To address food marketing to youth in Canada, Bill S-228, known as the Child Health

Protection Act (the Act), was introduced in the Senate of Canada in September 2016 to federally
regulate child targeted marketing [81]. The Act was drafted to safeguard youth up to the age of
17 from the harmful effects of food marketing. However, it was later amended to include only
those under 13, ultimately excluding adolescents from its scope [81]. The Act’s primary objective
was to address concerns regarding childhood obesity and related health issues by regulating
marketing practices targeting young consumers. Despite apparent support from parliamentarians
and the public and a perceived policy window for change, it encountered resistance and lobbying
from the food and beverage industry, leading to its stagnation in the Senate and eventual failure
to pass into law [81].

A study examining lobbying regarding the Act revealed a disparity in engagement levels
between industry and non-industry lobbyists [82]. Industry representatives had a significantly

higher degree of activity, with five times more communications overall and approximately ten
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times more with key governmental entities [82]. Over 90% of communications with top
government offices, such as the Prime Minister's Office predominantly originated from industry
lobbyists, and all meetings within the Health Canada Deputy Minister's office were exclusively
with industry stakeholders [82]. This overwhelming presence of industry stakeholders, coupled
with the constrained resources of non-industry stakeholders emerged as barriers to effecting
nutrition policy change, likely contributing to the outcome of the Act [82].

Despite this failure, the commitment to restrict food marketing to children in Canada has
been listed as a Minister of Health mandate since 2015 [64]. The Minister of Health's Mandate
Letter issued in December 2021 reaftirmed this commitment, emphasizing the imperative of
advancing the Healthy Eating Strategy, including the support for measures to restrict food
marketing directed at children [83]. As part of Health Canada’s Healthy Eating Strategy, Health
Canada also proposed amendments to the Food and Drug Regulations [84]. One of the
amendments is a targeted approach that prioritizes the implementation of restrictions of food
marketing on television and digital media platforms. These proposed regulations are expected to
be published in Canada’s Gazette in June 2024. Currently in Canada, the regulation of food
advertising to children operates through two mechanisms. One is the statutory regulation in
Quebec under the Consumer Protection Act [85] and the other is a new self-regulatory Food
Advertising Code, which has replaced the Children’s Food and Beverage Advertising Initiative
[86].

Quebec Consumer Protection Act
The Quebec Consumer Protection Act includes provisions that extend to the regulation of

commercial advertising to children [85]. The Quebec Consumer Protection Act mandates that
commercial advertising cannot directly target children under the age of 13. This is determined by

assessing the nature and intended purpose of the good advertised, the manner of presenting the
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advertisement, and the time and place it is shown [87]. More specifically, the Consumer
Protection Act asks who the target audience is (e.g., is it intended for children), is the
advertisement crafted to capture children’s attention, and are children specifically targeted or
exposed to the advertisement [87]. This includes restrictions on the use of persuasive techniques,
such as promotional characters or engaging visuals that may unduly influence children [85].

A recent study compared televised food advertising in Ontario and Quebec revealing
stark differences in each policy environment [88]. Children in Quebec were exposed less to
unhealthy food advertising compared to Ontario, where industry self-regulation is the norm [88].
However, French-speaking children in Montreal, Quebec, were still exposed to high levels of
unhealthy advertising, albeit with fewer child-appealing techniques [88]. Despite some positive
impacts, particularly on child-appealing television stations, Quebec's Consumer Protection Act
still falls short of fully protecting all children in the province [88]. Although focused on children,
these findings emphasize the need for strengthened regulations at the federal level to effectively
safeguard not only children but also adolescents across Canada from the harmful effects of
unhealthy food marketing.

Self-regulatory Food Advertising Code
Canada's new self-regulatory food advertising code, the Food and Beverage Advertising

Code (the Code), was established by four industry associations (the Association of Canadian
Advertisers, the Canadian Beverage Association, Food, Health & Consumer Products of Canada,
and Restaurants Canada) and came into effect in June 2023 [89]. The Code aims to enhance the
regulation of food advertising practices that target children under 13 years of age [86]. It replaces
the previous Canadian Children's Food and Beverage Advertising Initiative and complements
existing legislative and regulatory frameworks in Canada without superseding any laws,

regulations, guidelines, or self-regulatory codes already in place [89].
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The Code states that advertising a food or beverage product cannot primarily target
individuals under 13 years of age unless the product meets its child advertising nutrition criteria
[89]. These criteria include limits on saturated fat, sodium, and sugars. For saturated fat, the
threshold is set at over 2 grams per serving or over 15% of energy from saturated fat. The sodium
threshold is over 140 milligrams per serving, and for sugars, it is over 5 grams per serving [89].
If a food or beverage product does not meet the nutrition criteria outlined above, the context of
the advertisement is reviewed, such as the nature and intended purpose of the product, the
advertisement's presentation, and when and where it is shown [89].

While the Code aims to promote healthier dietary choices among children, its voluntary
nature and exceptions raise concerns about its effectiveness in curbing unhealthy food marketing
practices. Within the guidelines, it states “advertisers are encouraged to submit advertising for
preclearance under this Code” [89]. This statement implies that companies can voluntarily have
their advertising reviewed as opposed to it being mandatory [89]. This approach could lead to
inconsistencies in adherence and limited effectiveness, particularly if some companies choose
not to comply.

There are also several exceptions within the Code. For example, the Code says it applies
to all advertisements featuring food or beverage products intended for residents of Canada,
across any media platform [89]. However, social media, packaging, labels, wrappers, containers,
and product shapes are excluded from this definition [89]. In-store displays, posters, menus, and
other on-premises communications about food or beverage products are also exempt.
Additionally, the advertisement must prominently feature the actual food or beverage product to
be considered food or beverage advertising. Simply mentioning a brand name or logo associated

with the product does not constitute food or beverage advertising unless the logo prominently
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includes the product itself. For instance, a youth sports program sponsored by a restaurant can
acknowledge the sponsor using its corporate name or associated brand, such as McDonald’s or
Coca-Cola. Only if the advertising prominently showcases a specific food or beverage product
(e.g., a Big Mac or can of Coke), does it fall under the regulations of the Code.

Further, if a food or beverage product appears incidentally in an ad (not as the primary
focus) it is not considered "featured" in the ad. For example, a recruitment ad for a restaurant
showing employees handling food or beverage products would not be categorized as featuring a
food or beverage product. While the Code attempts to regulate food advertising to children, its
criteria and exemptions reveal significant loopholes that could undermine its effectiveness in
adequately restricting such advertising practices and although this new code has yet to be
evaluated, self-regulatory measures have been repeatedly shown to be ineffective in reducing
children's exposure to food advertisements [90]. Also of note, neither the Quebec Consumer

Protection Act nor the Code extend to protecting adolescents [34].

Digital Food Marketing
Definition of Digital Marketing

Digital marketing refers to promotional activities that are delivered through digital
platforms (e.g., the internet, social media, advergames). These activities leverage data analytics
and targeted strategies to enhance engagement and optimize marketing outcomes [91]. Digital
media functions within a network of information sharing and gathering offering marketers a
platform for promoting their products. It is inexpensive, has the capacity for audience
segmentation (dividing a larger target audience into smaller, more homogeneous groups based on
shared characteristics or behaviours), facilitates user-generated content (text, images, or videos

shared using company content rather than the brand or organization sharing themselves), and

provides widespread accessibility, making it advantageous for marketers [92]. It also uses
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engaging visuals, interactive content, and personalized messaging to capture audiences’ attention
and influence their purchasing decisions [93]. These digital marketing techniques can operate
alone or in concert with one another to create a broadly reaching, enticing advertisement. This
dynamic environment offers companies unprecedented opportunities to engage with consumers
and promote their products effectively [94].

Definition of Digital Food Marketing
Digital food marketing refers to the promotion and advertisement of food products and

brands through digital platforms [95]. To promote food products, increase brand visibility, and
engage consumers with the food sector, digital food marketing is promoted via social media
(e.g., YouTube, TikTok, Instagram), video games, and streaming television applications (e.g.,
Netflix) [93]. The digital marketing of unhealthy foods is a powerful determinant of adolescent
dietary behaviours that has contributed to increased rates of obesity and obesity comorbidities
[33].

Uniqueness
Food companies are increasingly redirecting their attention towards digital marketing,

leveraging the widespread use of technology and internet access to reach a broad audience,
including adolescents who are active users of digital platforms [93, 96]. From a commercial
standpoint, adolescents are an ideal population to target for marketing due not only to their
cognitive development but also because of their high rates of cellphone ownership and use.

In 2022, a significant portion (93%) of Canadian adolescents aged 14—17, owned a
smartphone [97]. Adolescents increasingly immersed in their smartphones are avid users of
social media platforms (e.g., TikTok, Facebook, Instagram) [97]. Roughly 45% of girls and 36%
of boys aged 14-15 reported intensive (online contact almost all the time throughout the day)

social media use [98]. Canadian data shows that boys in grades 7—11 use Discord (an instant
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messaging app) (22% vs 13%) and Twitch (21% vs 8%) more than girls, while girls use TikTok,
Instagram, and Snapchat more than boys (61% vs 46%; 57% vs 44%; 45% vs 35%) [97]. As
adolescents increasingly engage with social media platforms, it is unsurprising that major food
corporations have pivoted their marketing strategies to focus on these avenues [33].

Within digital spaces, marketers capitalize on three primary marketing strategies - paid
media marketing (the promotion of products through purchased advertising space on various
platforms like social media); owned media marketing (the promotion of products through
channels that a company owns, like Coca-Cola’s website or social media page); and earned
media marketing, also referred to as peer-to-peer marketing [99]. This strategy relies on
consumers promoting products or brands without any monetary compensation [99]. Earned
media marketing may prove more impactful in fostering positive brand attitudes compared to
conventional television advertising or overt promotional messages directly from companies due
to adolescents susceptibility to peer influence [94].

Digital food marketing differs significantly from traditional forms of food marketing such
as television and billboards due to its interactive nature, precise targeting capabilities, real-time
feedback mechanisms, and lack of regulation [100]. Marketing activities on social media
platforms actively encourage engagement with their content by endorsing (e.g., liking and
commenting) and sharing posts with peers (i.e., earned media) [94, 101]. Compared to traditional
television advertisements where consumers are passively exposed, digital marketing allows for
and encourages users to actively participate in promoting brand content virally among their
social circles [101].

Additionally, digital marketing allows for highly specific audience targeting based on

demographics, interests, online behaviours, and geographic location, enabling marketers to reach
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their desired audience with unprecedented precision [102]. Digital platforms also provide instant
feedback on the effectiveness of marketing campaigns, allowing for rapid adjustments and
optimization strategies [102]. This differs from traditional media, where feedback is often
delayed and less actionable.

In contrast to traditional television advertising where regulatory bodies like the Canadian
Radio-television and Telecommunications Commission impose restrictions on the frequency of
advertisements within specific time frames, digital marketing lacks such regulatory oversight
allowing for potentially unlimited exposure to marketing content [103, 104]. This absence of
maximum exposure thresholds for digital marketing poses unique challenges, particularly
concerning the saturation of advertising messages. Unlike the structured limitations imposed by
broadcast regulations, the unbounded nature of digital marketing permits advertisers to target
consumers more frequently and across various online platforms, intensifying the influence of
marketing messages [104]. As a consequence, users navigating digital spaces are inundated with
promotional content, rendering them susceptible to heightened levels of commercial persuasion,
which shapes their consumption choices and behaviours in significant ways [104]. Overall,
digital marketing offers a unique blend of interactivity, targeting precision, and agility while also
being difficult to monitor setting it apart from traditional marketing channels.

Expenditures

In 2019, $628 million was dedicated to food marketing expenditures with roughly $493
million or 87.2% to promote products and brands categorized as "unhealthy” [57]. Of the total
food marketing expenditures, $74.1 million or 11.8% was allocated to digital food marketing
across 57 selected food categories in Canada [57]. This investment in digital food marketing
highlights the growing influence of online marketing towards shaping consumer behaviours.

Comparatively, estimates for healthy food marketing expenditures are correspondingly low with
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fruit and vegetable marketing estimated at only 2% of all food marketing expenditures in Canada
[57].

Canadian adolescents are also exposed to food marketing via non-Canadian sources.
Global expenditures on food marketing are similarly high. Based on 2017 data, food companies
in the United States spend over $14 billion annually on food advertisements [105], while
companies in the UK spend over 143 million pounds annually [106]. Given these extensive
marketing efforts, it is critical to evaluate and regulate digital food marketing practices to

mitigate their impact on adolescents' dietary habits and overall health.

Impact of Digital Food Marketing
Adolescents exhibit heightened susceptibility to digital food marketing due to several

factors [33]. First, their avid engagement with social media platforms wields considerable
influence over their identity, emotional regulation, cognitive development, and overall well-
being [107]. Second, the developmental stage of adolescence is characterized by amplified
responsiveness to rewards, impulsive decision-making tendencies, and diminished inhibitory
control, all of which can predispose them to adopt unhealthy dietary practices [108]. Lastly, the
pursuit of autonomy, agency, and a sense of identity during this transitional period fosters a
desire for both differentiation and social belonging, factors that may inadvertently contribute to
the adoption of less nutritious dietary choices [31].

While existing literature has predominantly focused on the susceptibility of children to
food marketing, it is imperative to recognize adolescents as a distinct subgroup as they also
exhibit vulnerability to marketing influences [34, 63]. Adolescents are also prime targets for
digital food marketers due to their frequent online presence, purchasing capacity compared to

younger children, and their potential as the future market [55]. Their aptitude with technology
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and influential role in setting and following trends further amplify their appeal as a target
population [109].

As "digital natives" [110], digital devices constitute an integral aspect of adolescent daily
lives rendering them particularly susceptible to online influences [33]. Social media plays a
pivotal role in adolescents' social identity development, with a strong emphasis on peer approval
and conformity [78]. Sharing social media content among peers serves various psychological
motives, such as facilitating self-expression and fostering interpersonal connections [111].
Adolescents are motivated to interact with peers on social media, seeking connection while
carefully curating their online image to align with social norms and acceptance [94].

Consequently, social media platforms serve as powerful channels for transmitting norms,
ideas, and behaviours, including eating habits, which become intertwined with adolescent
identity expression online [94]. Based on a United States survey, adolescents were found to be
more inclined to share posts related to junk food compared to healthier options [63]. Moreover,
adolescents exhibited a heightened engagement with food posts from peers compared to those
from celebrities or companies, with a preference for peers who posted unhealthy foods [94].

Adolescence is also characterized by heightened sensitivity to reward, complicating
resistance to marketing tactics [94]. Unique features of digital marketing, such as interactive
content and integration into social networks, may weaken adolescents' cognitive defenses against
marketing effects [78]. Brands on social media platforms often blur the lines between marketing
and non-marketing content (e.g., advertainment, social media influencers), challenging
adolescents' ability to discern advertising messages [112]. Online marketing strategies frequently
utilize adolescents' social networks presenting brands as endorsed by friends and encouraging

interaction with brands as if they were individuals [94].
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Adolescents often possess increased autonomy in purchasing decisions, are becoming
more independent from their parents, and exercise more control over their choices, despite still
being highly impressionable and prone to impulsive decisions [31, 33, 108]. Adolescents also
have limited media literacy, which can support the comprehension of marketing techniques,
discernment of persuasive intent, and cultivation of critical thinking skills regarding marketing
content [113]. Further, even if an adolescent grasps the persuasive intent of advertising, they
could still lack the motivation and cognitive ability to effectively resist its influence [94].
Research on alcohol and tobacco advertising suggests that the extent to which advertising affects
viewers depends on their level of self-control, a trait still developing during adolescence [114].

While adolescents face significant challenges in navigating the landscape of digital food
marketing, this developmental stage also presents unique opportunities for intervention [115].
Adolescence is a critical juncture for implementing effective interventions. Research suggests
that well-designed interventions during adolescence can have an enduring impact, redirecting
individuals’ developmental trajectories in lasting ways [115]. Collaborative efforts to develop
and implement interventions tailored to adolescents’ needs and vulnerabilities are essential for
promoting healthy dietary behaviours and mitigating the negative effects of digital food
marketing. Leveraging this pivotal stage of development with purposeful interventions can foster
positive habits and empower adolescents to make informed choices about their dietary habits,
laying the foundation for lifelong health and well-being.

The Food and Beverage Cues in Digital Marketing Model (FBCDM)
Previous food marketing models have been developed but the distinct characteristics of

digital media necessitated the development of a new model to understand the uniqueness of

digital food marketing [116]. The Food and Beverage Cues in Digital Marketing Model
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(FBCDM) (Figure 6) integrates elements from aforementioned models (i.e., REFCAM) while

considering various levels of marketing integration on digital platforms.
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Figure 6. The Food and Beverage Cues in Digital Marketing Model [116]. Permission has been
granted to use this figure.

The FBCDM categorizes the effects of digital marketing into measurable outcomes
across brand, food, and social domains, while also accounting for long-term impacts on
consumer behaviour, cultural norms, and health [116]. Individual susceptibility is hypothesized
to influence the perception of marketing and its resulting impacts. This conceptual framework
aims to guide future hypothesis testing on the complexities of digital food marketing [116]. This

research concerns itself with social influence and norms and trends for acute exposure outcomes.

Digital Exposure and Power

Exposure
Analyzing the exposure and power of digital food marketing viewed by adolescents is

critical for comprehending the complex digital landscape they navigate. Adolescents encounter
instances of digital food marketing across various online platforms with increasing frequency

[117]. A 2019 Canadian study that used screen capture technology estimated that adolescents
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aged 12-17 were exposed to over 9000 social media food marketing exposures annually, six
times more than children [117]. This is concerning, as research indicates that exposure to and
interaction with unhealthy food posts on social media is linked to increased consumption of such
foods among adolescents [118]. For example, data from 8708 Australian students aged 12-17
revealed that exposure to food or drink marketing on social media once a week was associated
with higher consumption of unhealthy drinks, while liking or sharing food or drink posts in the
last month was linked to increased intake of unhealthy food and drinks (all p <0.01) [118].
Repeated exposure to unhealthy food marketing can shape adolescents' normative beliefs
[96]. Extensive exposure to unhealthy food images can influence perceptions of what foods
others typically consume (descriptive norms) and what foods individuals should consume
(injunctive norms) [119]. Unfortunately, the predominant food messages adolescents encounter
online pertain to energy-dense and nutrient-poor foods [119]. These social media messages
might be shaping adolescents' perceptions, perpetuating normative beliefs, convincing them that
overconsumption of unhealthy foods is both common and bars no consequences.

Power
The power of digital food marketing in determining adolescent’s dietary choices is

increasingly recognized as a significant influence [60, 76, 77]. Digital marketing is often
camouflaged, masquerading as personalized recommendations, entertainment, guidance from
influencers, or targeted “made for you” advertising thereby making identification of marketing
more difficult [101]. The hallmark of digital marketing lies in its individualized approach.

Personalization
Personalization allows marketers to modify their efforts, adapting to the nuances of

individual preferences and behaviours. Companies collect consumer data by using advanced data

analytics that draws from users’ social media interactions and browsing history. This information
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is then used to develop techniques designed to capture users' attention and influence their
behavior [102, 120]. This tailored approach enables marketers to create content that resonates
with specific demographics, fostering deeper connections, and increasing the likelihood of
engagement [121]. By leveraging personalized strategies, companies can effectively target their
desired audience segments, resulting in more impactful marketing campaigns and a greater
consumer base [121].

Advertainment
Another common tactic that marketers use is advertainment [122]. This technique embeds

marketed products within entertaining media content such as movies, television shows, or video
games, and encourages youth to share these features with peers [123]. Advertainment blurs the
line between marketing and original content making it hard for consumers to distinguish the
difference between marketing and entertainment [124]. Snapchat, for example, uses corporate
advertising filters enabling users to share photos resembling them as fast-food items (e.g.,
McDonald’s French fries). These filters may also include game-like elements, such as adver-
trivia or adver-games [125]. Integrating advertainment into media platforms is manipulative and
further complicates adolescents' ability to distinguish between marketing and entertainment
content.

Social Media Influencers (SMlIs)
Social media influencers (SMls), are individuals who have established credibility and a

significant following on social media platforms [126]. They leverage their reach and influence to
shape the opinions, behaviors, and purchasing decisions of their audience through content
creation, often collaborating with brands to promote products and services. Influencers typically
specialize in specific niches such as fashion, beauty, fitness, travel, or food, and their perceived

authenticity and relatability make them effective in engaging their followers [127]. Leveraging
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their extensive reach, familiarity, and popularity, SMls effectively capture the attention of
adolescents and exert influence over their eating behaviours [94, 128, 129].

SMis frequently endorse unhealthy food products, with as much as a quarter of
endorsements promoting foods that are high in fat, sugar, and salt [94]. A study investigating
adolescents' interactions with digital food marketing found that participants often recalled
encountering SMIs promoting food products on platforms like YouTube, TikTok, and Instagram
[112]. Among the frequently mentioned product categories were energy drinks, fast-food chains,
soft drinks, and flavored water [112]. The extent of trust placed in SMIs poses a concern, as their
influence has been linked to heightened recollection and consumption of unhealthy foods [94].
Moreover, the consumption of unhealthy snacks such as chocolate chip cookies, candy, and
chocolate, as well as overall caloric intake, increased among adolescents who viewed videos
featuring SMIs endorsing these products [130]. Adolescents tend to preferentially choose
marketed products when they feel a connection with the individual promoting them. This
phenomenon can be explained through Social Cognitive Theory, which posits that adolescents
acquire behaviours by observi