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Introduction
This document presents the literature that will form the theoretical embedding for the project’s
handbook. The literature is presented per chapter in relevant quotes and summaries and by means
of an overview of the sources that are to be used. The literature consists of scientific, popular
scientific and journalistic content.
The literature sources overviews are sometimes broader than the literature presented in quotes and
summaries. Reason for this is that some of the literature in the sources overviews stems from earlier
national and European projects in which the literature was tested and summarized in project specific
narrations.
Both the literature quotes and the project specific narrations from earlier projects will be used as the
theoretical groundwork for the introduction texts in the future project handbook.
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1. Game subject motivation
In this first chapter the raison d’être of the project themes will be sketched:
• Consumption of unhealthy food and drinks by adolescents;
• Influence by the food and drinks industry on the consumption of unhealthy food and drinks
by adolescents.

1.1 Literature quotes and summaries
Barbie Clarke and Siv Svanaes (nd)
• Family Kids & Youth Previous research has shown that children are able to understand the
persuasive intentions of television advertising from a fairly young age (although there is
some debate about precisely when this occurs). When it comes to digital advertising,
however, the issue can be more complex. It is hard to imagine that a child playing a game on
a branded website or receiving unsolicited marketing emails will not recognise that there
is some commercial intent here. Yet the situation is not always so clear. Much of this
advertising is ‘embedded’, or inextricable from other content: the fact that this is indeed a
commercial appeal, created by an advertiser or a company, is not always evident. In the case
of viral marketing or social media advertising, the origin of the message is not always clear.
Such techniques may therefore prove misleading in ways that are different from traditional
advertising: put simply, it may be that people are trying to sell us things without us
recognising that this is what they are doing. (p.13) As this report shows, there is very little
evidence on whether children (or people in general) are actually misled by these kinds of
techniques. Marketing techniques are undoubtedly changing; but equally, people’s
awareness of those techniques is also likely to be changing, not least because of the large
amount of public and media commentary on the issue. It is hardly surprising if people are
not aware of marketing techniques that are new and less widely understood; but the
effectiveness of such techniques is likely to change once they do become aware of them. In
this respect, studies showing that children do not understand new digital techniques are not
especially significant: what we need to know is how they understand them once they have
become common practice. It may be true today that children (like adults) have less
understanding of some aspects of digital and online marketing than they do of television
advertising; but it is less likely that this will be the case in five years’ time.
T. Donohue, L. Lucy, et al. (1980)
• Although it is acknowledged that acquiring advertising literacy is a gradual process, there has
been significant debate about the age at which children acquire mature levels of advertising
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literacy, particularly since the development of online marketing. Research has previously
pointed to evidence that children can recognise an advertisement as different from a
television programme around the age of seven or eight as an indication that this is when
children have acquired advertising literacy.
L. Kelly, G. Kerr et al. (2010)
• In this qualitative study the teenagers mostly claimed to not notice banner ads and argued
that they were capable of ‘mentally filtering’ them out. They did, however, admit to liking
advertising they could engage with, or that relieved them of boredom, such as games. The
teenagers had little understanding of the connection between their personal data and the
advertising they saw. Since this study was published in 2010, when it could be argued there
was less public awareness of personal data, this may have now changed. The
participants admitted to playing branded games on social networks but did not perceive
them as advertisements. It is argued that these teenagers generally saw themselves as
empowered consumers capable of limiting their exposure to or influence by marketing.
C. Martinez, G. Jarlbro, et al. (2013)
• A small study with nine and ten-year-old Swedish children asked children how they felt
about advertising online and explored their strategies for avoiding advertising they did not
like. The authors argue that these children were mostly sophisticated internet users and had
strategies to avoid unwanted advertising. The children were either mostly negative or
ambivalent towards advertising. The children who were negative towards advertising said
they found advertising which interrupted what they were doing very annoying, for example,
when watching videos on YouTube. They avoided the adverts either by looking away or using
the time to do something else; similar to the way in which they would avoid advertising on
television. However, children were entertained by some of the advertisements they had
seen, predominantly the ones they found funny or that included animals or cartoon spokescharacters. More research exploring children and young people’s attitudes to advertising
across different markets would be beneficial in gaining a more nuanced understanding of
the role marketing plays in children’s lives.
C. Oates, S. Li, et al. (2014)
• It has been pointed out that there is a difference between recognising an advertisement and
understanding its persuasive role and how it is communicated. More recent research,
particularly research on newer marketing formats such as advergames, product placements,
endorsements and viral marketing, has shown that a mature understanding of persuasion
tactics is not acquired until children are much older, often during adolescence.
Ofcom (2014)
• There is little evidence of how children perceive online advertising, although it is likely that
attitudes towards advertising could significantly impact its effectiveness. The report from
Ofcom published October 2014 indicates that children increasingly dislike advertising online.
31% of 8-11 year olds and 46% of 12-15 year olds in the survey said there were too many
adverts on the internet and this is an increase from 22% for 8-11 year olds and 35% last year.
Redondo (2012)
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•

A study with Spanish adolescents found that negative reactions towards brand placements
in a game could reduce positive effects of brand attitude but little similar research has been
carried out with children.
John D. Roedder (1999)
• Used Piaget’s model of child development to create a theory of childhood consumer
socialisation. Following Piaget, John argued that children pass through three stages of
development: the perceptual stage (3–7), the analytical stage (7–11), and the reflective
stage (11–16); and it is not until this final stage that children reach a sophisticated
understanding of advertising. Children’s limited understanding of how advertising
communicates and the intent behind it will, according to John, make children more
vulnerable to its effects.
M. K. J. Waiguny, M. R. Nelson, et al. (2013)
• It has also been highlighted that having advertising literacy does not necessarily mean
children will identify advertising, especially if the persuasive intent is more embedded or if
the child is distracted, for example, by the entertaining nature of the content.
N. Holmberg, H. Sandberg, et al. (2014)
• It was found that teenagers had a low awareness of the amount of advertising they had
actually seen, and that they frequently understated that amount.

1.2 Sources overview
•

•
•
•
•
•
•
•

Barbie Clarke, Siv Svanaes (nd) Literature Review of Research on Online Food and Beverage
Marketing to Children. Produced for the Committee of Advertising Practice (CAP). Family
Kids & Youth. https://www.asa.org.uk/asset/cd73763f-8619-4939-be6421d122566ea7/
T. Donohue, L. Lucy, et al. (1980) Do Kids Know What TV Commercials Intend? In: Journal of
Advertising Research 20 (5): 58.
N. Holmberg, H. Sandberg, et al. (2014) Advert Saliency Distracts Children’s Visual Attention
During Task-Oriented Internet Use. In: Frontiers in Psychology 5 (51).
L. Kelly, G. Kerr, et al. (2010) Avoidance of Advertising in Social Networking Sites: The
Teenage Perspective. In: Journal of Interactive Advertising 10 (2): 12.
C. Martinez, G. Jarlbro, et al. (2013) Children’s Views and Practices Regarding Online
Advertising. In: Nordicom Review 34 (2): 16.
C. Oates, S. Li, et al. (2014) Becoming Knowledgeable Consumers: The Ability of Young
Children to Recognise When They Are Being Targeted by Marketers in Different Media. Child
and Teen Consumption Conference. Edinburgh, Scotland.
Ofcom (2014) Children and Parents: Media Use and Attitudes Report. London, Ofcom.
Ignacio Redondo (2012) The Effectiveness of Casual Advergames on Adolescents’ Brand
Attitudes. In: European Journal of Marketing 46 (11/12): 18.
https://www.emeraldinsight.com/doi/abs/10.1108/03090561211260031?mbSc=1&fullSc=1
&journalCode=ejm
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Amy C. Reichelt (2016) Adolescent Maturational Transitions in the Prefrontal Cortex and
Dopamine Signaling as a Risk Factor for the Development of Obesity and High Fat/High Sugar
Diet Induced Cognitive Deficits. In: Front. Behav. Neurosci., 13 October 2016
| https://doi.org/10.3389/fnbeh.2016.00189
https://www.frontiersin.org/articles/10.3389/fnbeh.2016.00189/full
John D. Roedder (1999) Consumer socialization of children: A retrospective look at twentyfive years of research. In: Journal of Consumer Research 26 (3): 31.
M. K. J. Waiguny and M. R. Nelson, et al. (2013) The Relationship of Persuasion Knowledge,
Identification of Commercial Intent and Persuasion Outcomes in Advergames—the Role of
Media Context and Presence. In: Journal of Consumer Policy.
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2. Why a game
Traditional top-down transfer of knowledge lesson plans on topics related to adolescent risk-taking
ineffective have proven to be ineffective when measuring their impact on the level of risk taking by
adolescents. Be in on the subject of sex, psychoactive substances or other risky activities, the
traditional approach is at best successful at changing the levels of adolescent knowledge on the
topic rather than changing behaviour and at worst counterproductive.
Addressing the topic in the form of a game avoids the focus on knowledge and taps into the level of
adolescent experience. Using Augmented Reality as a new niche technology counters a lot of
adolescent resistance against opening up in the classroom when confronted with a topic related to
adolescent risk-taking.
Literature will be used from earlier projects: Dynamic Identity, akademia dynamiczna Tozsamosc, Jak
pracowac z dzieckiem w wieku 13-15 lat.

2.1 Literature quotes and summaries
Laurence Steinberg (2008)
▪ The primary approach to reducing adolescent risk-taking has been through educational
programs, most of them school-based. There is reason to be highly skeptical about the
effectiveness of this effort, however.
▪ even the best programs are far more successful at changing individuals’ knowledge than in
altering their behavior
▪ are at best of unproven or unstudied effectiveness
Emma Young (2017)
• “The main principle was that drug education doesn’t work because nobody pays attention to
it. What is needed are the life skills to act on that information,” [Harvey] Milkman [an
American psychology professor who teaches for part of the year at Reykjavik University]
says.
• “At that time, there had been all kinds of substance prevention efforts and programs,” says
Inga Dóra, who was a research assistant on the surveys. “Mostly they were built on
education.” Kids were being warned about the dangers of drink and drugs, but, as Milkman
had observed in the U.S., these programs were not working.

2.2 Sources overview
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•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•

L.Y. Abramson, M. E. Seligman, J.D. Teasdale (1978). Learned helplessness in humans:
Critique and reformulation. In: Journal of Abnormal Psychology, 87(1), 49-74.
Hal Arkowitz, William R. Miller, and Stephen Rollnick (2015) Motivational interviewing.
Ahna Ballonoff Suleiman and Claire D. Brindis (2014) Adolescent school-based sex education:
using developmental neuroscience to guide new directions for policy and practice. In:
Sexuality Research and Social Policy: Journal of NSRC 11(2):137-152. June 2014. DOI:
10.1007/s13178-014-0147-8.
https://www.researchgate.net/publication/271566505_Adolescent_SchoolBased_Sex_Education_Using_Developmental_Neuroscience_to_Guide_New_Directions_for
_Policy_and_Practice
Iann Begg, Ann Anas, Suzanne Farinacci (1992). Dissociation of processes in belief: Source
recollection, statement familiarity, and the illusion of truth. In: Psycnet.
Edward Bernays (1928). Propaganda.
danah boyd (2014) It’s complicated.
John Bullock (2007). Experiments on Partisanship and Public Opinion: Party cues, false
beliefs, and Bayesian updating. Ph.D. dissertation, Stanford University
Dale Carnegie (1936). How to win friends & influence people.
Robert Cialdini (1984). Influence.
Dweck, Walton, Cohen (2014). Mindsets and Skills that Promote Long-Term Learning.
Leon Festinger (1957). A theory of cognitive dissonance.
Neil Garett et al. (2016). The brain adapts to dishonesty. In: Nature Neuroscience 19, 1727–
1732 doi:10.1038/nn.4426.
Ángel Gómez et al. (2017). The devoted actor’s will to fight and the spiritual dimension of
human conflict. In: Nature Human Behaviour 1, 673–679 (2017) doi:10.1038/s41562-0170193-3
Jack Gorman, Sara Gorman (2016). Denying to the Grave: Why We Ignore the Facts That Will
Save Us.
Hard-wired: The brain’s circuitry for political belief (2016). In: Phys.org, 23.12.2016
Lynn Hasher, David Goldstein, Thomas Toppino (1977). “Frequency and the conference of
referential validity” (PDF). In: Journal of Verbal Learning and Verbal Behavior. 16 (1): 107–
112. doi:10.1016/S0022-5371(77)80012-1
Daniel Kahneman (2011). Thinking, fast and slow.
J.H. Kuklinski et al. (2000). Misinformation and the Currency of Democratic Citizenship.
In: The Journal of Politics, Vol. 62, No. 3. (Aug., 2000), pp. 790-816.
Robert Kurzban (2010). Why everyone (else) is a hypocrite.
George Lakoff (1987). Women, Fire, and Dangerous Things.

Jane McGonigal (2011) Reality is broken.
McLeod (2014). Cognitive Dissonance.
Hugo Mercier, Dan Sperber (2017). The Enigma of Reason.
W.R.Miller, S. Rollnick (2015). Motivational interviewing in the treatment of psychological
problems.
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Tom Nichols (2014). The death of expertise. In: The Federalist.
Brendan Nyhan, Jason Reifler (2010). When corrections fail: the persistence of political
misconceptions. In: Dartmouth.edu.
Brendan Nyhan, Jason Reifler (2017). The roles of information deficits and identity threat in
the prevalence of misperceptions. In: Dartmouth.edu.
Carl Rogers (2003). Client-Centered Therapy: Its Current Practice, Implications, and Theory.
L. Ross, M. R. Lepper, and M. Hubbard (1975). Perseverance in self-perception and social
perception: Biased attributional processes in the debriefing paradigm. In: Journal of
Personality and Social Psychology, 32, 880-892
Christian Rudder (2014). Dataclysm.
Steven Sloman, Philip Fernbach (2011). Human representation and reasoning about complex
causal systems.
Laurence Steinberg (2008) A social Neuroscience Perspective on Adolescent Risk-Taking. In:
Dev
Rev.
2008
Mar;
28(1):
78–106.
doi: 10.1016/j.dr.2007.08.002.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2396566/Seth
Stephens-Davidowitz
(2017). Everybody lies.
Douglas Stone, Sheila Heen (2014). Thanks for the feedback.
Sherry Turkle (2011) Alone together.
Jean Twenge (2017) iGen.
Emma Young (2017) Iceland knows how to stop teen substance abuse but the rest of the
world isn’t listening. In: The Atlantic, 17.1.2017.
Naomi Ziv (2016). Music and compliance. Can good music make us do bad things? (2016).
In: Psychology of Music. Vol 44, Issue 5.
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3. Game aim
The aim of the game is to learn about crucial instruments that the foods and drinks industry can use
to influence adolescents. The player of the game is to play the role of a foods and drinks industry
representative who wants to influence adolescents. In a set of levels the player needs to pick the
most effective instruments in order to achieve the game’s objective: Get adolescents to eat and
drink products binge-like as an automated behaviour on cue, either by internal cues [emotions or
experiences are associated with a product so that the product is consumed when these emotions or
experiences occur] or by external cues [product producer content that triggers consumption of the
product].
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4. Habit formation
The topic of habit formation is crucial to the project since it concerns the process of making an
influence sustainable.
Literature will be used from an earlier project: Jak pracowac z dzieckiem w wieku 13-15 lat.

4.1 Literature quotes and summaries
Charles Duhigg (2012)
• Duhigg describes the process of habit formation. It starts with a cue, a sensation that
triggers an action. What follows in a routine that starts with a spike in brain activity and then
is executed on automatic pilot. After the routine is done, a reward is felt: “a physical
stimulation”. Duhigg presents a framework to change the habit. Step one is to identify the
routine: “it’s the behavior you want to change”. Step two is to experiment with rewards. “By
experimenting with different rewards, you can isolate what you are actuallycraving, which is
essential in redesigning the habit.” Step three: isolate the cue: “identify categories of
behaviors ahead of time to scrutinize in order to see patterns.” Five possible categories need
to be taken into account: location, time, emotional state, other people, and immediately
preceding action. The fourth step is to have a plan: “you can change to a better routine by
planning for the cue and choosing a behavior that delivers the reward you are craving.”
Duhigg concludes: “once you understand how a habit operates – once you diagnose the cue,
the routine and the reward – you gain power over it.”
• Rewards help the brain figure out whether a particular loop is worth remembering
Nir Eyal (2014)
• Eyal describes in Hooked how these dopamine-driven feedback loops are created by means
of habit-forming. According to him, there are four essential steps. The first step is the cue
that is the actuator of behavior: the trigger. This trigger can be external or internal. External
triggers can take the form of paid triggers like advertising or search engine marketing,
earned triggers like favorable press mentions, relationship triggers like Facebook likes and
owned triggers like an app icon on the phone screen. Internal triggers are existing user
thoughts and especially negative emotion. “Feelings of boredom, loneliness, frustration,
confusion, and indecisiveness often instigate a slight pain or irritation and prompts an
almost instantaneous and often mindless action to quell the negative sensation.” The second
step is an action that is evoked by the trigger. “To initiate action, doing must be easier than
thinking.” The third step is variable reward, “in which you reward your users by solving a
problem, reinforcing their motivation for the action taken in the previous phase”. Variability
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of the reward “increases activity in the nucleus accumbens [part of the brain’s reward
center] and spikes levels of the neurotransmitter dopamine”. The rewards can be social
(social reinforcement), respond to our need to acquire objects or to our drive to conquer
obstacles. The fourth step is an investment. This builds on the fact that the more time and
effort we invest into a product or service, the more we value it. It is an escalation of
commitment. Eyal calls this model “the Hook Model”: “to create the habit, users must first
use the product through multiple cycles of the Hook Model. Therefore, external triggers
must be used to bring users back around again and again to start another cycle.”
Stolzoff (2018)
▪ BJ Fogg’s Behavior Model
▪ Eyal’s model is based on BJ Fogg’s Behavior Model: “The Fogg Behavior Model shows
that three elements must converge at the same moment for a behavior to occur:
Motivation, Ability, and Trigger. When a behavior does not occur, at least one of
those three elements is missing.”
▪ Fogg believes that consumers have the power to unhook themselves. Wiredadds to
that: “Eyal’s next book, Indistractible, focuses on how to do that, using Fogg’s model
in reverse. It takes the same three ideas—motivation, trigger, and ability—and
reorients them toward ungluing us from our phones. For example, you can remove
triggers from certain apps by adjusting your notification settings. (Or better yet, turn
off all your push notifications.) You can decrease your ability to access Facebook by
simply deleting the app from your phone.”

4.2 Sources overview
•
•
•
•

Charles Duhigg (2012) The power of habit.
Nir Eyal (2014) Hooked.
Natasha Dow Schüll (2012) Addiction by design.
Simone Stolzoff (2018) The formula for phone addiction might double as a cure. In Wired,
2.1.2018. https://www.wired.com/story/phone-addiction-formula/
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5. Teenage brain and dopamine
To understand why food and drinks industry representatives are capable of exerting their influence
especially on adolescents an introduction on the development of the adolescent brain and the
influence of a key neurotrasmitter, dopamine, is deemed essential.
Literature will be used from an earlier project: Jak pracowac z dzieckiem w wieku 13-15 lat.

5.1 Literature quotes and summaries
Laurence Steinberg (2008)
• Risk-taking increases between childhood and adolescence as a result of changes around the
time of puberty in the brain’s socio-emotional system leading to increased reward-seeking,
especially in the presence of peers, fueled mainly by a dramatic remodeling of the brain’s
dopaminergic system. Risk-taking declines between adolescence and adulthood because of
changes in the brain’s cognitive control
• the greatest threats to the well-being of young people in industrialized societies come from
preventable and often self-inflicted causes,
• The logical reasoning and basic information-processing abilities of 16-year-olds are
comparable to those of adults; adolescents are no worse than adults at perceiving risk or
estimating their vulnerability to it (and, like adults, overestimate the dangerousness
associated with various risky behaviors);
• most studies find few, if any, age differences in individuals’ evaluations of the risks inherent
in a wide range of dangerous behaviors
• the factors that lead adolescents to engage in risky activity are social and emotional, not
cognitive;
• the increase in self-regulatory competence, which occurs gradually and is not complete until
the mid-20s, makes mid-adolescence a time of heightened vulnerability to risky and reckless
behavior.
• changes in patterns of dopaminergic activity
• among adolescents the regions that are activated during exposure to social stimuli overlap
considerably with regions also shown to be sensitive to variations in reward magnitude,
• at least in adolescence, social acceptance by peers may be processed in ways similar to
other sorts of rewards, including nonsocial rewards (
• starting at around 9 or 10 years of age, a subsequent reduction of dopamine receptor
density in the striatum and prefrontal cortex
• dopaminergic activity in the prefrontal cortex increases significantly in early adolescence and
is higher during this period than before or after.
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disappearance of dopamine autoreceptors in the prefrontal cortex that serve a regulatory
negative-feedback function during childhood (Dumont et al., 2004, cited in Ernst & Spear, in
press). This loss of buffering capacity, resulting in diminished inhibitory control of dopamine
release, would result in relatively higher levels of circulating dopamine in prefrontal regions
in response to comparable degrees of reward during adolescence than would be the case
during childhood or adulthood.
• an increase in the sensitivity and efficiency of the dopaminergic system,
• many behavioral changes that occur at puberty (and that are sometimes mistakenly
attributed to puberty) are pre-programmed by a biological clock
• scores on sensation-seeking, risk preference, and reward sensitivity all increased from age
10 until mid-adolescence (peaking somewhere between 13 and 16, depending on the
measure) and declined thereafter. Preference for short-term rewards in the Delay
Discounting task was greatest among the 12- to 13-year-olds
• a shift in the anticipation of consequences of risk-taking, with risky behavior more likely to
be associated with the anticipation of negative consequences among children but with more
positive consequences among adolescents,
• The remodeling of the dopaminergic system
• Feelings of self-consciousness increase during early adolescence, peak around age 15, and
then decline
• One of the hallmarks of adolescent risk-taking is that it is far more likely than that of adults
to occur in groups.
• the presence of friends doubled risk-taking among the adolescents, increased it by fifty
percent among the youths, but had no effect on the adults
• the presence of peers activated the same circuitry that is activated by exposure to reward
Jane Anderson et al. (2016)
• “Dopamine, the neurotransmitter most responsible for feelings of pleasure, has a powerful
impact. The early adolescent brain, with its increased number of nerve cells, has higher
levels of dopamine circulating in the prefrontal cortex, but dopamine levels in the reward
center of the brain (nucleus accumbens) are changing throughout adolescence. These
changes in the dopamine levels in the reward center suggest that the adolescent requires
more excitement and stimulation to achieve the same level of pleasure as an adult. 4,5 So the
teenager will attempt riskier behaviors to achieve elation. Dopamine is also the
neurotransmitter secreted when individuals participate in various addictive behaviors. Drug
use, gambling, video gaming, pornography, and sexual experiences can all become addicting
as the individual strives to achieve a dopamine-mediated pleasure. As their brain is under
construction and nerve pathways are forming, adolescents become addicted more
easily.6 This vulnerability of the developing brain may well explain why these behaviors
identified in adults often have their onset during adolescence or early adulthood.”
• “Recent research has investigated the influence genes exert on an individual’s willingness to
take risks. Dopamine receptor DRD4 appears to play a major role in determining the risktaking behavior of the individual. Adolescents may be viewed as either “high risk takers” or
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“low risk takers” depending upon their genetic propensity to seek excitement through risky
behaviors. Alcohol can affect the expression of the risk-taking gene, causing adolescents
who are not generally considered “high risk takers” to take risks when under the influence of
alcohol.7 Research also demonstrates that adolescents who drink alcohol are more likely to
participate in other high-risk behaviors, including sexual activity. Marijuana is another drug
that can affect an adolescent’s decision making, decrease inhibitions, and thereby increase
risk-taking behaviors.9 These behaviors in turn further modify the structure and function of
the brain.”
Simon Parkin (2018)
• The neurotransmitter dopamine is crucial in the process of habit-forming. “[The] dopamine
process, which is common in all insects and mammals, is, [according to Wolfram] Schultz [a
professor of neuroscience at Cambridge University], … at the basis of learning: it anticipates
a reward to an action and, if the reward is met, enables the behaviour to become a habit, or,
if there’s a discrepancy, to be adapted. … Every habit-forming drug, from amphetamines to
cocaine, from nicotine to alcohol, affects the dopamine system by dispersing many times
more dopamine than usual. The use of these drugs overruns the neural pathways connecting
the reward circuit to the prefrontal cortex, which helps people to tame impulses. The more
an addict uses a drug, the harder it becomes to stop. These unnaturally large rewards are
not filtered in the brain – they go directly into the brain and overstimulate, which can
generate addiction,” explains [professor Natasha Dow] Shultz. “When that happens, we lose
our willpower. Evolution has not prepared our brains for these drugs, so they become
overwhelmed and screwed up. We are abusing a useful and necessary system. We shouldn’t
do it, even though we can.”
Amy C. Reichelt (2016)
• The adolescent brain, with heightened reward sensitivity and diminished behavioral control
compared to the mature adult brain, appears to be a risk for aberrant eating behaviors that
may underpin the development of obesity.
• Excessive consumption of highly palatable sugar and fat laden foods, often in the form of
“junk” or “fast” foods plays a central role in the development of obesity in humans (Malik et
al., 2013). Of greatest concern is that the prevalence of obesity is increasing among children
and adolescents. In the last 30 years obesity has more than doubled in children and
quadrupled in adolescents, with now more than one third of children and adolescents in the
developed world classified as overweight or obese (Ogden et al., 2014). Dramatic
modifications in lifestyle patterns, such as making independent food choices, occur during
adolescence (Nielsen et al., 2002; Story and French, 2004). Fast foods are laden with refined
sugars and saturated fats and due to their convenience and low cost are readily accessible to
young people (Davis and Carpenter, 2009). Adolescents and young adults consume more fast
foods in comparison to older adults (Nielsen et al., 2002). Reports indicated that North
American college students aged 18–24 ate at fast food restaurants 1–3 times weekly (Morse
and Driskell, 2009) and 75% of school age children consumed fast foods once a week (French
et al., 2002). Furthermore, dietary intake of refined sugar is greatest in adolescents than any
other age group (Bremer and Lustig, 2012).
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Epidemiological studies have identified associations between obesity in young people and
psychological conditions including impulsivity, anxiety, drug abuse and attention deficit
hyperactive disorder (ADHD; Waring and Lapane, 2008; Pagoto et al., 2009; Cortese and
Vincenzi, 2012). ADHD and obesity are proposed to share a similar underlying
neurobiological dysfunction of the dopaminergic system.
Consumption of palatable high fat and high sugar foods leads to activation of the brain’s
reward neurocircuitry, the mesocorticolimbic dopamine system (Del Parigi et al.,
2003; Avena et al., 2006, 2008; Kenny, 2011), resulting in the extracellular release of
dopamine in regions including the nucleus accumbens and PFC. These regions receive long
axon dopamine projections originating from the ventral tegmental area that form the
mesocorticolimbic reward system. Dopamine acts within and across limbic, striatal and
frontal neurocircuitry to promote and regulate motivated behavior, especially food seeking
(Depue and Collins, 1999).
increased sensitivity to natural rewards (Van Leijenhorst et al., 2008, 2010; Somerville et al.,
2010; Crone and Dahl, 2012), including palatable foods (Spear, 2000; Wilmouth and Spear,
2009; Friemel et al., 2010). Age-dependent changes in fronto-striatal cortical maturation
The dopaminergic innervation of the PFC peaks during adolescence in rats and monkeys
(Kalsbeek et al., 1988; Rosenberg and Lewis, 1994, 1995; Tarazi and Baldessarini, 2000) and
neurochemical changes evoked by psychostimulants are distinct during this stage (Andersen
et al., 2001; Tirelli et al., 2003). Primate and rodent studies have indicated increased levels
of functionally available dopamine during adolescence,
when stimulated by environmental or pharmacological challenges, dopaminergic neurons in
the adolescent brain release more dopamine than adults measured by microdialysis (Laviola
et al., 2001). This indicates that during adolescence rewarding events such as consuming
palatable foods may result in larger dopamine release in comparison to adulthood (Laviola
et al., 2003).
Dopamine receptors are overproduced and then pruned during adolescence in frontostriatal regions
During adolescence, dopamine is critical in controlling balance between excitatory and
inhibitory neurotransmission in the PFC (Tseng et al., 2007;Tseng and O’Donnell, 2007a). In
the postnatal mammalian brain, γ-aminobutyric acid (GABA) is the principle inhibitory
neurotransmitter and glutamate is the principle excitatory neurotransmitter. Excitatory and
inhibitory neurotransmission balance in the mature PFC is critical in cognition and the
control of behavior (Yizhar et al., 2011; Lewis et al., 2012; Nelson and Valakh, 2015).
Neurochemical evidence indicates that GABAergic neurotransmission, particularly within the
PFC, remains under construction during adolescence (Lewis, 1997; Crews et al., 2007; Tseng
and O’Donnell, 2007a; Caballero and Tseng, 2016).
high sucrose diets may reduce GABAergic inhibition in these brain regions, potentially
underpinning diet-evoked cognitive deficits manifesting as dysregulation of behavioral
control (Reichelt et al., 2015),
increased impulsivity (Sonntag et al., 2014).
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vulnerable to overeating
reduced regulation of dopamine by nAChRs may exacerbate reward-seeking, including
palatable food consumption.
Following prolonged consumption of high fat and/or high sugar diets neuroadaptive effects
have been observed in reward processing regions. Obesity is associated with deficits in
dopamine neurotransmission, which may drive the overconsumption of palatable foods
(Geiger et al., 2009).
in the setting of reward-driven eating behavior, the reduced inhibitory control from the PFC
may permit the overconsumption of palatable foods observed in adolescents (Tomasi and
Volkow, 2013; Volkow et al., 2013).
Excessive consumption of palatable high fat/high sugar foods may exacerbate cognitive
deficits including impulsivity and impaired decision-making (Crews et al., 2007), evoke
enduring reward processing alterations that continue into adulthood, and promote the
development of addiction-like behaviors and obesity (Volkow et al., 2008; Johnson and
Kenny, 2010; de Weijer et al., 2011; Tuominen et al., 2015).
pronounced and enduring cognitive and behavioral alterations following exposure to alcohol
(Nasrallah et al., 2009; Gass et al., 2014; Schindler et al., 2014), psychostimulants (Sherrill et
al., 2013; Hammerslag et al., 2014) cannabinoids (Schneider et al., 2008) and high fat or high
sugar diet consumption (Boitard et al., 2012, 2014, 2015; Reichelt et al., 2015).
diet-induced learning deficits in hippocampal-dependent long term memory formation
cognitive deficits in PFC mediated behaviors, particularly those requiring modulation of
attention towards stimuli.
consumption of high fat diets during the juvenile and adolescent period of life negatively
impact memory function to a greater degree than adult consumption of the same diets. Rats
exposed to a high fat diet (45% kcal from fat) from weaning (i.e., 3 weeks of age) as
juveniles, but not adult rats, were observed to be impaired at spatial memory retention and
spatial reversal learning (Boitard et al., 2014). Similarly, mice fed a high fat diet for 11 weeks
post-weaning were impaired at memory flexibility assessed in a two-stage radial arm maze
concurrent spatial discrimination task, whereas adults exposed to the same high fat diet
beginning at 12 weeks old (P84) and for the same duration of diet exposure did not show
cognitive deficits on this task (Boitard et al., 2012). Adolescent mice aged 5 weeks old at
commencement of diet access were impaired in the hippocampal dependent novel location
recognition task and these cognitive deficits continued after 5 weeks of diet restriction,
whereas mice that were given the diet at 8 weeks old were not impaired (Valladolid-Acebes
et al., 2013). Similarly,
rats that consumed sugar supplemented diets in the form of either 11% sucrose solution or
11% high fructose corn syrup (HFCS) solution for 30 days across adolescence had
hippocampal dependent learning impairments,
an exaggeration of emotional responses.
enhanced the expression of emotional memories

The content in this document only reflects the views of the
project responsibles. The European Commission is in no way
responsible for any use that may be made of the information it
contains.

Project number: 2017-1-UK01-KA201-036769
Project title: Augmented reality and new media against online promotion

P a g e | 21

of unhealthy foods (ANEMELO)

•

•

•
•

•

•

•
•
•

The PFC regulates fear behavior by modulating the activity of the amygdala (Paré et al.,
2004; Chan et al., 2011), therefore the enhanced emotional memories observed in
adolescent may be underpinned by reduced regulation of the BLA by the immature
adolescent PFC.
Hippocampal neurogenesis, and more specifically the integration of adult-born neurons into
the hippocampal circuitry, is important in learning and memory processes (Koehl and
Abrous, 2011) and is shown to be reduced in high sugar (Van der Borght et al., 2011; Reichelt
et al., 2016b) and high fat diet consuming rodents (Park et al., 2010; Boitard et al., 2012).
Neurogenesis occurs at higher levels in the hippocampus during adolescence compared to
adulthood (Crews et al., 2007). Chronic alcohol consumption during adolescence induced
long-term changes persisting into adulthood such as reduced neurogenesis marker
expression in the dentate gyrus and depressive-like behaviors (Briones and Woods, 2013),
and impaired object recognition memory (Vetreno and Crews, 2015).
the hippocampus, in the adolescent brain are susceptible to persistent neurobiological
changes caused by overconsumption of palatable high fat and/or high sugar diets,
Neuroimaging studies in humans demonstrate greater reactivity within the nucleus
accumbens in adolescents following food reward deliveries relative to young children and
adults (Galvan et al., 2006; Geier et al., 2010), indicating a particular sensitivity to rewards in
adolescents. This increased sensitivity to the rewarding properties of palatable foods and
drinks observed in adolescents may promote hyperphagia (Bernheim et al., 2013), and due
to this increased “dose” of rewarding foods consumed, alterations to neuronal processes
may also be more pronounced.
the development of reward-related disorders in adulthood (Naneix et al., 2016), which may
potentiate the overconsumption of palatable foods (Johnson and Kenny, 2010). In a human
setting, the hedonic response to palatable sweet tastes of ascending concentrations of
sucrose solution measured by a self report questionnaire was associated with elevated
sensitivity to the mood altering effects of sweet foods and impaired control over eating
sweets, with a greater preference for concentrated sucrose observed in women (KampovPolevoy et al., 2006).
These studies indicate that high fat or high sugar diets across adolescence evoked alterations
in both motivation and hedonic appraisal of food rewards in adulthood, processes subserved
by reward-processing regions including the striatum and nucleus accumbens. This may
increase the risk of developing neuropsychiatric disorders, including depression, eating
disorders and addiction, as well as obesity (Blundell and Finlayson, 2004; Marmorstein et al.,
2014), which commonly emerge during adolescence (Pine et al., 1998; Paus et al., 2008).
Dopamine is known to play a role in the development of habits,
The control of goal-directed instrumental actions is proposed to depend on the dopamine
system (Balleine and O’Doherty, 2010).
The immaturity of the PFC and delayed development of the mesocortical dopamine pathway
that projects to the PFC during adolescence is proposed to underpin sub-optimal decision
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making in the selection and execution of actions according to their predicted consequences
(Naneix et al., 2012, 2013).
A recent study examined the impact of high sugar diets on decision making in accordance to
the presentation of discriminable stimuli that direct behavior. Consumption of 10% sucrose
during adolescence reduced contextually appropriate responding to stimulus compounds
indicating a functional impact of sucrose-binging on decision making tasks.
As such, experimental studies with rats indicate adolescents are less able to regulate
behavioral control over food reinforced actions, and in a human setting, this may predispose
a tendency to consume palatable foods when posed with negative consequences such as
weight gain and obesity, and intolerance to delayed gratification. Human studies have
further identified that obese participants demonstrate risky patterns of decision-making on
the Iowa Gambling Task (Brogan et al., 2010) and exhibited more impulsive patterns of
choice for monetary outcomes than non-obese participants on delay discounting tasks
(Lawyer et al., 2015).
It has been suggested that adolescents may engage in more reward-seeking behaviors
because their responses are biased towards stimulus-driven processes as opposed to the
incentive value of an outcome (Ernst et al., 2011). This suggests that external, environmental
cues or stimuli are more likely to direct attention and as such evoke a response (i.e., eating)
which is independent of internal state (i.e., satiety/hunger; Ernst et al., 2011).
In a human setting, adolescence has been noted as a period of particular reactivity to foodassociated cues. Epidemiological studies have shown that adolescent obesity has tripled
over the last three decades in the setting of food advertising directed at children (Flegal et
al., 2016; Ogden et al., 2016). Studies have shown that the televised presentation of foodrelated advertisements increases food intake in children (Halford et al.,
2004, 2007, 2008; Andreyeva et al., 2011; Kemps et al., 2014), and the increase in
overweight and obese children has been linked to TV advertising of sugar and fat-dense junk
foods (Lobstein and Dibb, 2005; Andreyeva et al., 2011; Lee et al., 2014). Advertising for
food and beverages communicates food cues, priming the consumption of unhealthy foods
and beverages (Harris et al., 2009; Lee et al., 2014). Adolescent youth appear especially
sensitive to cue associated with rewards, as evidenced by exaggerated neural responses
when exposed to them, specifically within structures innervated by mesolimbic dopamine
(Galvan et al., 2006; Casey et al., 2008a; Hare et al., 2008; Bruce et al., 2010; Ernst et al.,
2011). Obese adolescents displayed exaggerated neural responses measured by functional
magnetic resonance imaging (fMRI) in striatal and limbic pathways upon exposure to high
calorie food images vs. non-food images (Jastreboff et al., 2014). This observation suggested
that obese adolescents show greater responsivity in reward related brain regions than lean
adolescents to visual food stimuli, such as those commonly depicted in food advertising
(Jastreboff et al., 2014).
Sucrose is a highly rewarding substance, and sweet foods are often subject to cravings
(Avena et al., 2008). Following prolonged withdrawal, or forced abstinence from a rewarding
substance such as a drug of abuse, responding for that substance, or a cue associated with
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the substance, will increase when made available again, an effect referred to as “incubation
of craving” (Lu et al., 2004; Pickens et al., 2011; Wolf, 2016).
• an increased vulnerability to addiction (Palmer et al., 2009),
• diminished incubation of craving following self-administration of drugs of abuse (Li and
Frantz, 2009; Doherty et al., 2013).
• increased neural responsivity to food-associated cues (Galvan et al., 2006; Casey et al.,
2008a; Hare et al., 2008; Bruce et al., 2010; Ernst et al., 2011). These behaviors are
underpinned by fronto-striatal regions and dopaminergic signaling mechanisms. Hence the
impaired regulation of behavior observed in adolescents may potentiate the
overconsumption of foods, driving the development of obesity.
• A range of animal and human experimental literature specifies that adolescence is a period
of vulnerability to engage in rewarding, yet potentially risky, behaviors, including
overconsumption of high fat and high sugar foods. This food preference and hyperphagia is
partially underpinned by the still developing PFC and mesocorticolimbic dopamine system.
The immature adolescent PFC impedes self-regulation during this life stage (Casey et al.,
2008a; Blakemore and Robbins, 2012). More so, maturational changes occurring within the
mesocorticolimbic dopamine system alters the sensitivity to the rewarding properties of
palatable foods and drinks. Overconsumption of high fat and high sugar foods during
adolescence may therefore impact the development of the PFC and mesocorticolimbic
dopamine, leading to the pronounced behavioral alterations observed in tasks that rely on
these systems when compared to adults consuming high fat and high sugar foods. Events
that occur during sensitive periods such as adolescence may derail the normal maturation
process and evoke a different trajectory of development, leading to an enduring
predisposition towards certain behaviors (Andersen and Teicher, 2008; Paus et al., 2008). It
is known that elevated PFC D1R play a significant role in increased motivational salience
during adolescence (Brenhouse et al., 2008). In the setting of junk food diets, this may
promote excessive consumption and increased reactivity to palatable food associated cues
(Jastreboff et al., 2014), driving overconsumption during adolescence that extends into
adulthood.
• The physiological consequence of increasing global consumption of diets laden in fat and
sugar are not simply the increasing prevalence of obesity, but also cognitive dysfunction,
memory deficits and increased risk of developing psychiatric disorders in a younger
population. Adolescence offers a period to identify key developmental processes that are
amenable to intervention. This can create opportunities to identify and intervene in high-risk
youth during periods where neural systems are more amenable to change, averting some of
the destructive negative behavioral and cognitive spirals that may originate in adolescence.
Thus, addressing the prevalence of high fat and high sugar diets in adolescents is vital, and
further research should be undertaken to determine age-related cognitive effects of these
diets and tailored intervention strategies.
Erin Walsh (2016)
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“the teenage brain appears to be more sensitive to the effects of a neurotransmitter called
dopamine. ... Dopamine is the “happy” neurotransmitter. The more dopamine is circulating
in our brains the happier we feel. The growth of more dopamine receptors during
adolescence as well as an enhanced dopamine supply provides a rush that adults just don’t
feel when engaged in the same activity. There is even some evidence that baseline levels of
dopamine are lower during this time but the release is more intense, which could cause
craving of dopamine-inducing experiences”
Daniel Hoops, Cecilia Flores (2017)
• Dopamine axons grow from the nucleus accumbens to the prefrontal cortex during
adolescence; this is the only known case of adolescent long-distance axon growth. The
Netrin-1 receptor DCC is responsible for coordinating this growth. These axons are
particularly vulnerable to environmental effects, including recreational drug use
• Variations in DCC expression are linked to psychiatric conditions of prefrontal cortex
dysfunction, and microRNA regulation of DCC may be key to determining adolescent
vulnerability or resilience.
Dopamine Neurotransmitter (nd)
• In the frontal lobes, dopamine plays a role in controlling the flow of information from other
areas of the brain. Dopamine disorders in the frontal lobes can cause a decline in
neurocognitive function, particularly those linked to the frontal lobes, such as memory,
attention and problem solving. This function is particularly related to the mesocortical
dopamine pathway.
• Certainly dopamine is released (particularly in areas such as the nucleus accumbens and
striatum) by naturally rewarding experiences such as food, sex, abuse of drugs and neutral
stimuli that become associated with them.
• the idea that dopamine is the 'reward chemical' of the brain now seems too simple as more
evidence has been gathered. Dopamine is known to be released when unpleasant or
aversive stimuli are encountered, suggesting that it is not only associated with 'rewards' or
pleasure.
• the firing of dopamine neurons occur when a pleasurable activity is expected, regardless of
whether it actually happens or not. This suggests that dopamine may be involved in desire
rather than pleasure.
• dopamine function may be involved in the salience ('noticeableness') of perceived objects
and events, with potentially important stimuli (including rewarding things, but also things
which may be dangerous or a threat) appearing more noticeable or more important.
Daniel Siegel (2014)
• teenagers usually have awareness of the risks of potentially dangerous behaviors. As teens,
we are often not oblivious to the negative consequences of our actions. Instead, even
though the negative consequences are fully known, we place more emphasis on the
potential positive aspects of an experience: the thrill, the shared experience, the fun, the
excitement of breaking the rules. That emphasis on the positive, we now know, is a result of
shifts in the brain’s structure and function during the adolescent period.

The content in this document only reflects the views of the
project responsibles. The European Commission is in no way
responsible for any use that may be made of the information it
contains.

Project number: 2017-1-UK01-KA201-036769
Project title: Augmented reality and new media against online promotion

P a g e | 25

of unhealthy foods (ANEMELO)

•

Starting in early adolescence and peaking midway through, this enhanced dopamine release
causes adolescents to gravitate toward thrilling experiences and exhilarating
sensations. Research even suggests that the baseline level of dopamine is lower—but its
release in response to experience is higher—which can explain why teens may report a
feeling of being “bored” unless they are engaging in some stimulating and novel activities.
• This enhanced natural dopamine release can give adolescents a powerful sense of being
alive when they are engaged in life. It can also lead them to focus solely on the positive
rewards they are sure are in store for them, while failing to notice or give value to the
potential risks and downsides.
• increased impulsiveness
• susceptibility to addiction
• hyperrationality - We examine just the facts of a situation and don’t see the big picture; we
miss the setting or context in which those facts occur. With such literal thinking, as
adolescents we can place more weight on the calculated benefits of an action than on the
potential risks of that action. Studies reveal that as teens we are often fully aware of risks,
and even at times overestimate the chance of something bad happening; we simply put
more weight on the exciting potential benefits of our actions.
• Pros far outweigh the cons
• influence of peers
• there’s nothing wrong with the drive for thrills—the issue is how to control those drives so
as to minimize harm to oneself or others. Honoring the important and necessary changes in
the adolescent mind and brain is crucial for both teens and their parents. When we embrace
these needed changes, when we offer teens the support and guidance they need instead of
just throwing up our hands and thinking we’re dealing with an “immature brain that simply
needs to grow up,” or “raging hormones in need of taming,” we enable adolescents to
develop vital new capacities that they can use to lead happier and healthier lives.
Emma Young (2017)
• A few factors emerged as strongly protective: participation in organized activities—
especially sport—three or four times a week, total time spent with parents during the week,
feeling cared about at school, and not being outdoors in the late evenings.
http://www.bbc.com/future/story/20180312-how-electronic-brain-stimulation-silenced-foodcravings
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Laurence Steinberg (2008) A social Neuroscience Perspective on Adolescent Risk-Taking. In:
Dev
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2008
Mar;
28(1):
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2396566/
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•
•
•
•

Laurence Steinberg (2010) Commentary: A behavioral scientist looks at the science of
adolescent brain development. In: Brain Cogn., Feb 2010.
Linda Van Leijenhorst et al. (2010) What Motivates the Adolescent? Brain Regions Mediating
Reward Sensitivity across Adolescence. In: Cerebral Cortex, January 2010.
Erin Walsh (2016) Dopamine and the teenage brain, In: Dr. Dave Walsh, 1.11.2016
http://drdavewalsh.com/posts/223
Emma Young (2017) Iceland knows how to stop teen substance abuse but the rest of the
world isn’t listening. In: The Atlantic, 17.1.2017.
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6. An overview/ infographic
In this chapter an overwiew will be presented of the instrument that the players as food and drinks
industry representatives may use to successfully pursue the game objective. The individual effective
instruments will be presented in the subsequent chapters.
Food industry instruments
• [Marketing] Provide external cues and forge internal cues by means of immersing
adolescents online in a branded environment, own and on social network sites, for longer
periods of time by sending multimedia messages, personalized interactivity acting upon
identified potential internal triggers, and providing one-on-one communication. These
marketing techniques are supported by low youngster digital literacy.
• [Marketing] Provide variable rewards for reacting on external cues by means of social media
interaction and gamification elements that evoke the production of dopamine in the brain’s
reward center [nucleus accumbens] so that the effectiveness of the external trigger is
reinforced.
• [Biology] Provide rewards following-up on the automated behavior that is triggered by the
cues by means of adding ingredients to products that evoke the production of dopamine in
the brain’s reward center [nucleus accumbens] so that the relation between cue and
automated behavior is reinforced.
• [Biology] Disrupt the adolescent’s digestive equilibrium by adding ingredients that induce
the automated behavior to occur more frequently.

As an infographic:
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7. How external brand triggers are used, i.e advertising

7.1 Literature quotes and summaries
Living Loud (2017):
• “Great advertising is designed to quietly influence people, to go consciously unnoticed,
that’s why 62% of people think advertising doesn’t affect their purchase decisions.”
• Ads convince us that snacks can be enjoyed every day, help us perform better, do not spoil
our appetite, contain healthy elements, can be bigger, are associated with emotions and
experiences and are normal.
• “A study by Yale university showed that children, aged 7-11, watching cartoons with food
ads ate 45 per cent more snack food than children watching the same show with non-food
related ads.”
Rideout (2014)
• The overall critique of marketing to children on websites targeted at or popular with
children is that the marketing material is perceived to be integrated into the overall content,
thereby blurring the boundaries between entertainment and advertising.
Holmberg et al. (2014)
• “teenagers had a low awareness of the amount of advertising they had actually seen, and
that they frequently understated that amount.”
• Studies with Swedish teenagers using eye-movement tracking and in-depth interviews found
that food and beverage advertising received more attention than other forms of advertising.
The researchers suggest that this may be due to the perceived relevance of affordable and
accessible food items compared to some of the other products and services that were
advertised to them.
Page (nd)
• “Dr. Page and team found that obese young adults reported more hunger and a greater
desire to eat when they viewed pictures of high-calorie foods such as chocolate cake …
These images triggered the appetite and reward centers in the brain, and these neural and
behavioral responses to high-calorie food stimuli may promote eating.”
Nick Triggle (2017)
• Upselling: “The tactic involves shops, cafes and restaurants encouraging customers to
upgrade to larger meals and drinks or adding high-calorie toppings and sides.” The BBC
states: “A poll suggested eight in 10 people experienced it every week. …Those who had
experienced upsells had been targeted more than twice a week on average, with younger
people the most susceptible. The most common place for it to happen was restaurants,
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followed by fast-food outlets, supermarkets, coffee shops and pubs and bars.” See
also: Britain needs to go on a diet.

7.2 Sources overview
•
•
•
•
•

•

•
•

British Heart Foundation (2014) Briefing: Junk food marketing to children campaign.
https://www.sustainweb.org/resources/files/other_docs/CFC_junk_food_marketing_to_chil
dren_joint_briefing_2014.pdf
N. Holmberg, H. Sandberg, et al. (2014) Advert Saliency Distracts Children’s Visual Attention
During Task-Oriented Internet Use. In: Frontiers in Psychology 5 (51).
Living loud (2017) Snackify: how advertising conditioned us to snack. 4.4.2017.
https://www.livingloud.org.uk/single-post/2017/04/04/Snack-storming-how-advertisingconditioned-us-to-snack
Katie Page (nd) Research. https://www.drkatiepage.com/research/
Simon Parkin (2018) Has dopamine got us hooked on tech. The Guardian, 4.3.2018.
https://www.theguardian.com/technology/2018/mar/04/has-dopamine-got-us-hooked-ontech-facebook-apps-addiction
Amy C. Reichelt (2016) Adolescent Maturational Transitions in the Prefrontal Cortex and
Dopamine Signaling as a Risk Factor for the Development of Obesity and High Fat/High Sugar
Diet Induced Cognitive Deficits. In: Front. Behav. Neurosci., 13 October 2016
| https://doi.org/10.3389/fnbeh.2016.00189
https://www.frontiersin.org/articles/10.3389/fnbeh.2016.00189/full
V. Rideout (2014) Advertising to Children and Teens: Current Practices. A Research Brief. San
Francisco, Common Sense Media. https://www.commonsensemedia.org/file/csmadvertisingresearchbrief-20141pdf
Nick Triggle (2017) Public ‘tricked’ into buying unhealthy food. BBC News, 7.9.2017.
http://www.bbc.com/news/health-41129960
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8. How internal triggers are used: exploiting negative states, f.i.
boredom or anxiety

8.1 Literature quotes and summaries
Eyal (2014)
• “Feelings of boredom, loneliness, frustration, confusion, and indecisiveness often instigate a
slight pain or irritation and prompt an almost instantaneous and often mindless action to
quell the negative sensation.”
• The brain converts a sequence of actions into an automatic routine [“chunking”]. The basal
ganglia store the habit.
• Habits emerge because the brain is constantly looking for ways to save effort [effort-saving
instinct].
Duhigg (2012)
• “An efficient brain … allows us to stop thinking constantly about basic behaviors, such as
walking and choosing what to eat”.
Waiguny et al. (2013)
• The study also found evidence to suggest that the narrative in the advergame influenced the
children’s brand beliefs. Children who had played the advergame where the Nesquik bunny
was seen jumping higher after eating cereal were found to be more likely to think the
product ‘made you fit’ compared to children who had not played the game.”
Rifon et at. (2014)
• “a recent American study found that after exposure to a cereal advergame, the younger
children in the sample (5-7) were more likely to have positive expectations of the advertised
brand’s taste and to believe that eating the advertised cereal would make them healthy. The
authors express concern over the potential impact advergames for unhealthy food products
could have on younger children’s perception of the nutritional quality of the product.”

8.2 Sources overview
•
•
•

Charles Duhigg (2012) The power of habit.
Nir Eyal (2014) Hooked.
N. J. Rifon, E.T Quilliam, H. Paek, L.J Weatherspoon, S. Kim and K.C. Smreker (2014) Age
Dependent Effects of Food Advergame Brand Integration and Interactivity. In: International
Journal of Advertising. 33 (3): 475.
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M. K. J. Waiguny and M. R. Nelson, et al. (2013) The Relationship of Persuasion Knowledge,
Identification of Commercial Intent and Persuasion Outcomes in Advergames—the Role of
Media Context and Presence. In: Journal of Consumer Policy.
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9. How the internal triggers are maximized: using personalization to
find out f.i. when a child is bored or anxious
Literature will be used from an earlier project: Dynamic Identity.

9.1 Literature quotes and summaries
C. Wilking, M. Gottlieb, et al. (2013)
• Promotion methods that receive criticism include asking the user to give access to personal
and location-based data or requesting the user to ‘like’ the brand before being given access
to content.
Sasha Issenberg (2015)
• In my years of writing about the use of data in politics, other firms had developed a variety
of profiles of me using public and private sources; each time I was told what campaigners
who had never interacted with me assumed about my identity or attitudes. I had seen
statistical models anticipating my likelihood of casting a ballot in various upcoming elections,
of being married, of owning a gun. In an ideal world, campaigns would have access to this
information from a less speculative source: my telling a canvasser how I intended to vote, a
warranty form on which I had identified a spouse, or the inclusion of my name on a publicly
available list of licensed hunters or private membership rolls shared by the National Rifle
Association. But if those were not available, or out of date, statistical models could make
inferences from facts that were available. Algorithms could trawl through as many of
thousands of different variables—my past political behavior, consumer choices, the
demographic composition of the Philadelphia neighborhood in which I was registered—and
isolate the interaction of a few that would determine how much I statistically resembled
people who were known to be married, or to own a gun. Campaigns could then
communicate with me based on those calculated likelihoods. Cambridge Analytica’s
assessment differed in one crucial way: The firm promised to tell me things I might not even
know about myself. It claimed to predict where I would fall on the five-factor personality
model, which won widespread adoption by psychologists starting in the 1980s as a standard
inventory of universal traits known as “the Big Five.”
• Cambridge Analytica’s trophy product is “psychographic profiles” of every potential voter in
the U.S. interwoven with more conventional political data. The emphasis on psychology
helps to differentiate the Brits from other companies that specialized in “microtargeting,” a
catch-all term typically used to describe any analysis that uses statistical modeling to predict
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voter intent at the individual level. Such models predicting an individual’s attitudes or
behavior are typically situational—many voters’ likelihood of casting a ballot dropped off
significantly from 2012 to 2014, after all, and their odds of supporting a Republican might
change if the choice shifted from Mitt Romney to Scott Brown. Nix offered to layer atop
those predictions of political behavior an assessment of innate attributes like extroversion
that were unlikely to change with the electoral calendar.
• few of Cambridge Analytica’s clients appear to be taking full advantage of what employees
describes as its “bespoke” service, the tailoring of messages and targeting tactics to align
with its personality profiles. “I’m not convinced it would make any difference whatsoever,”
says one veteran consultant who has worked closely with the Republican party’s data
infrastructure and has met with Nix. ... In most cases, Cambridge Analytica appears to be
functioning as the type of straightforward microtargeter that Nix considered insufficiently
alert to the vagaries of human psychology. ... In conference calls and pitch meetings,
Cambridge executives and analysts have betrayed confusion, if not outright ignorance, about
some basics of American campaigns... When it comes to describing the process behind the
psychological predictions, they seem even more deliberately obtuse. “Our conversations
with the Cambridge guys left us befuddled,” says a Republican consultant who has been on
the receiving end of their proposal. “Their team is enamored by the promises of
psychometrics, but they were surprisingly vague about its specifics and too quick to
dismissively cry 'Analytics!’ in the hopes that would be enough to sell us. Their technical
ambition is obvious, but they've got a ways to go before they impact the U.S. electoral
space."
Paul Lewis (2017)
• The Guardian describes the additional effect of personalization on habit-formation: “The
techniques these companies use are not always generic: they can be algorithmically tailored
to each person. An internal Facebook report leaked this year, for example, revealed that the
company can identify when teens feel “insecure”, “worthless” and “need a confidence
boost”. Such granular information, [Tristan] Harris adds, is “a perfect model of what buttons
you can push in a particular person”. Tech companies can exploit such vulnerabilities to keep
people hooked; manipulating, for example, when people receive “likes” for their posts,
ensuring they arrive when an individual is likely to feel vulnerable, or in need of approval, or
maybe just bored. And the very same techniques can be sold to the highest bidder. “There’s
no ethics,” he says.”
Sam Levin (2017)
• “Facebook showed advertisers how it has the capacity to identify when teenagers feel
“insecure”, “worthless” and “need a confidence boost”, according to a leaked documents
based on research quietly conducted by the social network. The internal report produced by
Facebook executives, and obtained by the Australian, states that the company can monitor
posts and photos in real time to determine when young people feel “stressed”, “defeated”,
“overwhelmed”, “anxious”, “nervous”, “stupid”, “silly”, “useless” and a “failure”. The
Australian reported that the document was prepared by two top Australian executives,
David Fernandez and Andy Sinn. It was said to describe how the social network gathers
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psychological insights on high schoolers, college students and young working Australians and
New Zealanders. Sinn is an agency relationship manager for the company. The presentation,
which the Australian has not published, was reportedly written for one of Australia’s top
banks and stated that the company has a database of its young users – 1.9 million high
schoolers, 1.5 million tertiary students and 3 million young workers. Facebook has detailed
information on mood shifts of its young users based on “internal Facebook data” that is not
available to the public, the document stated. Facebook ... provided somewhat contradictory
statements in response to the story in the wake of its publication on Sunday. In its original
statement to the Australian, Facebook apologized and said it had “opened an investigation
to understand the process failure and improve our oversight”, adding: “We will undertake
disciplinary and other processes as appropriate.” However, by Monday, Facebook released a
second statement that made no mention of the apology or disciplinary measures. Instead,
Facebook described the newspaper article as “misleading”, claiming that the company does
not “offer tools to target people based on their emotional state”. The documents, Facebook
said, were based on “research done by Facebook and subsequently shared with an
advertiser” and were “intended to help marketers understand how people express
themselves”. Facebook declined to rule out whether similar research on the emotional
vulnerability of teenagers had been conducted for advertises in markets outside of Australia.
In an internal Facebook message thread seen by the Guardian, a Facebook Australia
executive dismissed the report and criticized the reporter who broke the story, saying the
article was “written by a journalist who writes inflammatory articles … every Monday”.
According to the Australian, the data available to advertisers includes a young user’s
relationship status, location, number of friends on the platform and how often they access
the site on mobile or desktop. The newspaper reported that Facebook also has information
on users who are discussing “looking good and body confidence” and “working out & losing
weight”. Facebook can further analyze how users are “representing emotion and
communicating visually”, the Australian said. The report also claimed that Facebook is able
to understand how emotions are communicated at different points during a young person’s
week.”
Ni tasha Tiku (2017)
• “The day the story broke, Facebook quickly issued a public statement arguing that the
premise of the article was “misleading” because “Facebook does not offer tools to target
people based on their emotional state.” The social network also promised that the research
on younger users “was never used to target ads.” The analysis on minors did not follow
Facebook’s research review protocols, the company wrote, so Facebook would be
“reviewing the details to correct the oversight,” implying that the analysis had not been
sanctioned by headquarters in Menlo Park. A spokesperson for Facebook tells WIRED that
the research had been commissioned by an advertiser. But Facebook’s public statement did
not make that clear or explain how the research on minors ended up in a presentation to
potential advertisers.”
Julia Carrie Wong (2018)
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•

“We exploited Facebook to harvest millions of people’s profiles,” whistleblower Christopher
Wylie told the Observer about the data theft, “and built models to exploit what we knew
about them and target their inner demons.”
John Naughton (2017)
• “[Trump’s digital director, Brad] Parscale said the campaign constantly tested minute
variations in the design, color, background and phrasing of Facebook ads, in order to
maximize their impact. Typically 50,000 to 60,000 variations were tested each day, he said,
and sometimes as many as 100,000.”
• “[It’s unclear] if Parscale offered any data to back up his suggestion that Facebook ads
targeting 15 people at a time were “how Trump won”.”
Joshua Green, Sasha Issenberg (2016)
• “Trump’s campaign has devised another strategy, which, not surprisingly, is negative.
Instead of expanding the electorate, Bannon and his team are trying to shrink it. “We have
three major voter suppression operations under way,” says a senior official. They’re aimed
at three groups Clinton needs to win overwhelmingly: idealistic white liberals, young
women, and African Americans.”
Paul Lewis (2018)
• Hundreds of millions of Facebook users are likely to have had their private information
harvested by companies that exploited the same terms as the firm that collected data and
passed it on to Cambridge Analytica, according to a new whistleblower. Sandy Parakilas, the
platform operations manager at Facebook responsible for policing data breaches by thirdparty software developers between 2011 and 2012, told the Guardian he warned senior
executives at the company that its lax approach to data protection risked a major breach.
“My concerns were that all of the data that left Facebook servers to developers could not be
monitored by Facebook, so we had no idea what developers were doing with the data,” he
said. Parakilas said Facebook had terms of service and settings that “people didn’t read or
understand” and the company did not use its enforcement mechanisms, including audits of
external developers, to ensure data was not being misused.
• Asked what kind of control Facebook had over the data given to outside developers, he
replied: “Zero. Absolutely none. Once the data left Facebook servers there was not any
control, and there was no insight into what was going on.” Parakilas said he “always
assumed there was something of a black market” for Facebook data that had been passed to
external developers. However, he said that when he told other executives the company
should proactively “audit developers directly and see what’s going on with the data” he was
discouraged from the approach. He said one Facebook executive advised him against looking
too deeply at how the data was being used, warning him: “Do you really want to see what
you’ll find?” Parakilas said he interpreted the comment to mean that “Facebook was in a
stronger legal position if it didn’t know about the abuse that was happening”.
• Parakilas estimates that “a majority of Facebook users” could have had their data harvested
by app developers without their knowledge. The company now has stricter protocols around
the degree of access third parties have to data.
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•

tens of thousands of apps, if not more, were likely to have systematically culled “private and
personally identifiable” data belonging to hundreds of millions of users, Parakilas said. The
ease with which it was possible for anyone with relatively basic coding skills to create apps
and start trawling for data was a particular concern, he added. Parakilas said he was unsure
why Facebook stopped allowing developers to access friends data around mid-2014, roughly
two years after he left the company. However, he said he believed one reason may have
been that Facebook executives were becoming aware that some of the largest apps were
acquiring enormous troves of valuable data.
Matthew Weaver (2018)
• [Aleksandr Kogan] “The accuracy of this data has been extremely exaggerated. In practice
my best guess is that we were six times more likely to get everything wrong about a person
as we were to get everything right about a person. I personally don’t think micro-targeting is
an effective way to use such datasets. It could have only hurt the campaign. What
Cambridge Analytica has tried to sell is magic. And it made claims that this is incredibly
accurate and it tells you everything there is to tell about you, but the reality is that is not
that. If you really work through the statistics … those claims quickly fall apart.”
David A. Graham (2018)
• It’s hard to know what to make of the specifics of the Channel 4 story. CA predictably denies
any wrongdoing, and the video’s editing makes it hard to determine the context for the
things that CEO Alexander Nix and others said. But even if one takes CA’s denials at face
value, the conversations caught on tape creates the strong impression that the company
cannot produce the “psychometric” alchemy it has promised to clients. In that respect, CA
joins a long line of political consultants who have promised they have bottled a new, magical
trick, only to be revealed to be selling old wine in new bottles.
• The more important takeaway is this: If Cambridge Analytica’s psychometrics were as
effective as they have claimed, why would they need to even discuss engaging in this type of
skullduggery? Forget the morality of engaging honeytraps or sting operations; a company
that truly believed it could abseil into voters’ heads with sophisticated data and manipulate
them that way would feel no need to make claims about other, less scientific methods. Nix
and Turnbull could have told the ersatz Sri Lankan that stings and such were outmoded.
Holly Watt (2018)
• Target audience analysis (TAA) is a controversial approach to government communications
that evolved during the battle for hearts and minds in Afghanistan. According to an
assessment of the method by the Cdr Steve Tatham of the Royal Navy in 2015, it allows
governments to “diagnose the exact groupings that exist within target populations”, leading
to a ranking that “depends upon the degree of influence they may have in either promoting
or mitigating constructive behaviour”. It then uses “psycho-social research parameters” in
order to “determine how best to change that group’s behaviour”. According to Statham, the
data “builds up a detailed understanding of current behaviour, values, attitudes, beliefs and
norms, and examines everything from whether a group feels in control of its life to who they
respect and what radio stations they listen to.” He added: “TAA can be undertaken covertly.”
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http://www.pnas.org/content/early/2013/03/06/1218772110
Sam Levin (2017) Facebook told advertisers it can identify teens feeling ‘insecure’ and
‘worthless.
The
Guardian,
1.5.2017.
https://www.theThe
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Holly Watt (2018) MoD granted 'List X' status to Cambridge Analytica parent company. The
Guardian,
21.3.2018
https://www.theguardian.com/uk-news/2018/mar/21/modcambridge-analytica-parent-company-scl-group-list-x
Matthew Weaver (2018) I am used as a scapegoat – academic who mined Facebook data.
The Guardian, 21.3.2018. https://www.theguardian.com/uk-news/2018/mar/21/facebookrow-i-am-being-used-as-scapegoat-says-academic-aleksandr-kogan-cambridge-analytica
C. Wilking, M. Gottlieb, et al. (2013) State Law Approaches to Address Digital Food
Marketing to Youth. Boston, Public Health Advocacy Institute.
Julia Carrie Wong (2018) ‘It might work too well’: the dark art of political advertisig online.
The
Guardian,
19.3.2018.
https://www.theguardian.com/technology/2018/mar/19/facebook-political-ads-socialmedia-history-online-democracy
Wu Youyou, Michal Kosinski, David Stillwell (2015) Computer-based personality judgments
are more accurate than those made by humans. In: PNAS January 27, 2015. 112 (4) 10361040; published ahead of print January 12, 2015. https://doi.org/10.1073/pnas.1418680112.
http://www.pnas.org/content/112/4/1036
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10. How to connect the triggers to the goal: creating immersive
environments, f.i. games, videos, social media contact

10.1 Literature quotes and summaries
Living Loud (2017)
• “A study by Yale university showed that children, aged 7-11, watching cartoons with food
ads ate 45 per cent more snack food than children watching the same show with non-food
related ads.”
An et al. (2014):
• “In this study, exposure to advergames promoting HFSS products among children 7–12 years
old was linked with increased consumption of HFSS products in general, not just the
advertised brands or products. This study also found that children who were exposed to
advergames promoting fruit subsequently consumed more fruit, but not at the expense of
HFSS foods. In other words, children who played advergames promoting either healthy or
unhealthy foods consumed more snacks than children who played games promoting nonfood related products or did not play advergames at all. An and Kang (2014) have argued
that the impact of advergames for unhealthy food products is potentially twofold: on the
one hand these games promote the advertised brand or product, but on the other hand they
also promote a type of food and eating habits that are nutritionally at odds with a
recommended child diet.”
• “Similar to television advertising and online marketing in general, it has been found that the
products and brands advertised through advergames are likely to be low in nutritional value.
A recent content analysis of 131 gaming websites that are popular with children found that
22 of these contained advergames and that of these 12 contained advergames that
promoted food products. The majority of these games promoted products that were high in
calories and low in nutrition. 11 of the 12 websites were listed among the 20 most popular
gaming websites for children.”
British Heart Foundation (2011)
• “The internet enables advertisers to capture children’s attention for longer periods of time
compared with traditional forms of advertising. By developing integrated marketing
strategies across a variety of media, including websites for children that are playful and
highly interactive, companies are able to immerse children in their brands.”
• “we developed a checklist of commonly used marketing techniques listed below.
o Children represented on the website
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o
o
o
o

Cartoon characters including licensed or brand-owned (characters created by
marketers to appeal to children)
People, personalities or celebrities whose name or image may be familiar or of
appeal to children
Cartoons, animations or videos — competitions, games or apps with appeal to
children.
Free gifts or prizes e.g. downloads or merchandise, toys or other items with appeal
to children
Links to social networking websites.”

o
Rideout (2014)
• “The interactive nature of the internet is believed to make children’s engagement with
marketing material more meaningful, entertaining and personal. Studies with children have
found that interactive advertising content can establish positive brand associations.”
• Marketing formats such as banner ads, integrated videos and games, downloadable branded
content, competitions, giveaways and links to social media sites are frequently used by
companies to maximize exposure and engagement with the brand on websites children visit.
Bucy et al. (2011):
• “the emotional attachment to animated characters that children develop may be increased
by the opportunity to interact with the character through competitions and games. … the
non-linear nature of content consumption online compared to, for example, that via the
television may lead children to have a longer and deeper sense of engagement with the
brand and the advertising content.”
Kervin et al. (2012)
• “A review of Australian magazine websites targeted at children found that, in addition to
banner ads, marketing messages were also included in the editorial content, such as in
sponsored recipes and games, where it was suggested that children would find it more
difficult to recognise advertising.”
Staiano et al. (2012)
• “Websites containing entertaining and immersive content appealing to children help
promote positive attitudes towards the brand rather than a specific product, potentially
making the child more able to recall and request the brand over other competing brands.”
• Advergames combine two social issues associated with obesity: media use as a part of
overall sedentary behavior and exposure to marketing for unhealthy food and beverage
products.
• Due to the immersive nature of game playing, it is argued that this format allows repeated
and longitudinal exposure to the brand and marketing message and previous research has
suggested that increased levels of brand identifiers are linked with increased brand
recognition and recall among children.
Harris et al. (2013)
• “Engagement tactics included posting images or videos, asking questions, hosting
competitions or posting links to either company or third-party websites.”
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Waiguny et al. (2013)
• “One of the few studies attempting to measure long-term effects did this by revisiting
children who had been exposed to advergames for Nesquik two weeks later and asking them
whether they had requested the advertised products from their parents. It was found that
30% of the 149 participating children reported having asked their parents for the advertised
cereal.
Jane McGonigal (2011)
• McGonigal tells us that games provide us every two minutes with opportunities to
experience “fiero”, an emotional high on dopamine: “fiero is one of the most powerful
neurochemical highs we can experience. It involves three different structure of the reward
circuitry of the brain, including the mesocorticolimbic center, which is most typically
associated with reward and addiction. Fiero is a rush unlike any other rush and the more
challenging the obstacle we overcome, the more intense the fiero.”
A.D. Cheyne, L. Dorfman, et al. (2013)
• “Marketing Sugary Cereals to Children in the Digital Age: A Content Analysis of 17 ChildTargeted Websites.” Journal of Health Communication 0 (1): 20. Compared to traditional
marketing, online marketing is perceived to be offering children an ‘immersive
environment’ where children are exposed to the advertised brands or products through a
variety of multimedia formats, some of which allow the child to interact with the brand.
Based on a content analysis of 17 websites targeted at children, researchers argued that
there was a positive relationship between immersive environments and popularity and
engagement. The researchers found that websites with more content and higher levels of
multimedia content, interactivity and personalisation had higher visitor numbers and
that children engaged for longer with the content on these websites.

10.2 Sources overview
•
•

•
•

•

S. An, H Kang (2014) Advertising or Games?: Advergames on the Internet Gaming Sites
targeting Children. In: International Journal of Advertising 33 (3): 509
British Heart Foundation (2014) Briefing: Junk food marketing to children campaign.
https://www.sustainweb.org/resources/files/other_docs/CFC_junk_food_marketing_to_chil
dren_joint_briefing_2014.pdf
E.P. Bucy, S. C. Kim, et al. (2011) Host Selling in Cyberspace: Product Personalities and
Character Advertising on Popular Children’s Websites. In: New Media and Society 13 (8): 21.
A.D. Cheyne, L. Dorfman, et al. (2013). “Marketing Sugary Cereals to Children in the Digital
Age: A Content Analysis of 17 Child-Targeted Websites.” Journal of Health
Communication 0 (1): 20.
J.L. Harris, M. B. Schwartz, et al. (2013) Measuring Progress in Nutrition and Marketing to
Children and Teens. Yale Rudd Center for Food Policy and Obesity.
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L. Kervin, S. C. Jones, et al. (2012) Online Advertising: Examining the Content and
Messages Within Websites Targeted at Children. In: E-Learning and Digital
Media 9 (1): 22.

•

Living loud (2017) Snackify: how advertising conditioned us to snack. 4.4.2017.
https://www.livingloud.org.uk/single-post/2017/04/04/Snack-storming-how-advertisingconditioned-us-to-snack

•
•

Jane McGonigal (2011) Reality is broken.

•
•

V. Rideout (2014) Advertising to Children and Teens: Current Practices. A Research Brief. San
Francisco, Common Sense Media. https://www.commonsensemedia.org/file/csmadvertisingresearchbrief-20141pdf
A.E. Staiano, S. L. Calvert (2012) Digital Gaming and Pediatric Obesity: At the Intersection of
Science and Social Policy. In: Social Issues Policy Review 6 (1): 23.
M. K. J. Waiguny and M. R. Nelson, et al. (2013) The Relationship of Persuasion Knowledge,
Identification of Commercial Intent and Persuasion Outcomes in Advergames—the Role of
Media Context and Presence. In: Journal of Consumer Policy.
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11. How to create rewards: adding food ingredients leading to
dopamine rushes, f.i. fat and fructose
11.1 Literature quotes and summaries
Serge Ahmed (2013)
• “Available evidence in humans shows that sugar and sweetness can induce reward and
craving that are comparable in magnitude to those induced by addictive drugs. … sugar and
sweet reward can not only substitute to addictive drugs, like cocaine, but can even be more
rewarding and attractive. At the neurobiological level, the neural substrates of sugar and
sweet reward appear to be more robust than those of cocaine …”
M.N. Avena et al. (2006)
• “In conclusion, the taste of sugar can increase extracellular dopamine in the nucleus
accumbens without fail in animals on a dietary regimen that causes bingeing and sugar
dependency. During sham feeding, the acetylcholine satiation signal is eliminated, and the
animals drink more. These findings support the hypothesis that dopamine is released
repeatedly in response to taste when bingeing on sweet food, and the acetylcholine satiety
effect is greatly reduced by purging; this may be relevant to bulimia nervosa in humans.”
• “The reviewed evidence supports the theory that, in some circumstances, intermittent
access to sugar can lead to behavior and neurochemical changes that resemble the effects of
a substance of abuse. According to the evidence in rats, intermittent access to sugar and
chow is capable of producing a “dependency”.”
Paul Klenowski et al. (2016)
• “In terms of long-term sucrose consumption, we observed an increase in spine density
similar to amphetamine, cocaine and nicotine and opposite to the effect of morphine.
However, unlike amphetamine and cocaine, but similar to nicotine, the increase of spine
density on long-term exposure to sucrose is limited to the NAc shell. … Taken together, this
posits sucrose as a potent modulator of neuron morphology following prolonged heavy use,
which is akin to the effects observed from drugs of abuse. … The results from this study add
merit to the hypothesis that sugars such as sucrose potentially have addictive properties
following long-term, binge-like consumption. Our results also have implications for the
growing number of children and adolescents who maintain unhealthy eating habits (high
sugar consumption and binge eating) into adulthood. In line with the increased risk of
developing metabolic effects it is also possible that neurological and psychiatric
consequences affecting mood and motivation may also result from these behaviors.”
Katie Page et al. (2013)
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• Exposure to high-calorie foods promotes overeating by stimulating brain reward pathways
and appetite.
WHO (2015)
• “Free sugars contribute to the overall energy density of diets, and may promote a positive
energy balance. Sustaining energy balance is critical to maintaining healthy body weight and
ensuring optimal nutrient intake. There is increasing concern that intake of free sugars –
particularly in the form of sugar-sweetened beverages – increases overall energy intake and
may reduce the intake of foods containing more nutritionally adequate calories, leading to
an unhealthy diet, weight gain and increased risk of NCDs [Noncommunicable diseases].
Another concern is the association between intake of free sugars and dental caries.”

11.2 Sources overview
• Serge Ahmed (2013) Sugar addiction: pushing the drug-sugar analogy to the limit. In: Curr
Opin Clin Nutr Metab Care. 2013 Jul; 16(4):434-9. doi: 10.1097/MCO.0b013e328361c8b8.
• M.N. Avena et al. (2006) Sucrose sham feeding on a binge schedule releases accumbens
dopamine repeatedly and eliminates the acetylcholine satiety response.
In: Neuroscience. 2006; 139(3):813-20. Epub 2006 Feb 7
• M.N. Avena et al. (2008) Evidence for sugar addiction: Behavioral and neurochemical effects
of intermittent, excessive sugar intake. In: Neurosci Biobehav Rev. 2008; 32(1): 20–39.
• Paul Klenowski et al. (2016) Prolonged Consumption of Sucrose in a Binge-Like Manner,
Alters the Morphology of Medium Spiny Neurons in the Nucleus Accumbens Shell. In: Front
Behav Neurosci. 2016; 10: 54.
• Katie Page et al. (2013) Abdominal fat is associated with a greater brain reward response to
high-calorie food cues in Hispanic women. In: Obesity (Silver Spring). 2013 Oct; 21(10):
2029-36. doi: 10.1002/oby.20344. Epub 2013 May 29.
• Amy C. Reichelt (2016) Adolescent Maturational Transitions in the Prefrontal Cortex and
Dopamine Signaling as a Risk Factor for the Development of Obesity and High Fat/High
Sugar Diet Induced Cognitive Deficits. In: Front. Behav. Neurosci., 13 October 2016
| https://doi.org/10.3389/fnbeh.2016.00189
https://www.frontiersin.org/articles/10.3389/fnbeh.2016.00189/full
• World Health Organization (2015). Guideline: Sugars intake for adults and children.
http://apps.who.int/iris/bitstream/10665/149782/1/9789241549028_eng.pdf
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12. How to create even more rewards: providing social media
attention leading to dopamine rushes

12.1 Literature quotes and summaries
L. Garcia-Marco, L. A. Moreno, et al. (2012)
• Teenagers are seen to be a core demographic for social marketing as they are heavy users of
mobile devices and social networks, and because they are seen to be likely to want to share
experiences and material with their peers. It has also been suggested that social media
should, for this reason, be used to a greater extent to promote healthier lifestyles and eating
habits.
Olivia Solon (2017)
• Sean Parker, the founding president of Facebook stated: “The thought process that went
into building these applications, Facebook being the first of them, … was all about: ‘How do
we consume as much of your time and conscious attention as possible? … And that means
that we need to sort of give you a little dopamine hit every once in a while, because
someone liked or commented on a photo or a post or whatever. And that’s going to get you
to contribute more content, and that’s going to get you … more likes and comments. … It’s a
social-validation feedback loop … exactly the kind of thing that a hacker like myself would
come up with, because you’re exploiting a vulnerability in human psychology. … The
inventors, creators — it’s me, it’s Mark [Zuckerberg], it’s Kevin Systrom on Instagram, it’s all
of these people — understood this consciously. And we did it anyway.”
Julia Carrie Wong (2017)
• According to Chamath Palihapitiya, former vice-president Facebook of user growth, social
networks have created “short-term, dopamine-driven feedback loops” that lead to the
destruction of “how society works. No civil discourse, no cooperation, misinformation,
mistruth.” (Context here) Before Palihapitiya also former Facebook President Sean
Parker admitted that when Facebook was being developed the objective was: “How do we
consume as much of your time and conscious attention as possible?” The instruments used
were features like the “like” button that provide “a little dopamine hit”. He stated: “It’s a
social-validation feedback loop … exactly the kind of thing that a hacker like myself would
come up with, because you’re exploiting a vulnerability in human psychology.” He added: “It
literally changes your relationship with society, with each other. It probably interferes with
productivity in weird ways. God only knows what it’s doing to our children’s brains”.
Paul Lewis (2017)
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•

Before there were the developers of the Facebook “like” button who started defending
themselves against the affirmative feedback loops evoked by the button they themselves
created.
Alex Hern (2018b)
• Salesforce CEO Marc Benioff commented: “I think that, for sure, technology has addictive
qualities that we have to address, and that product designers are working to make those
products more addictive, and we need to rein that back as much as possible … Financial
services, consumer product goods, food — in technology, the government’s going to have to
be involved. There is some regulation but there probably will have to be more.”
Alex Hern (2018a)
• Roger McNamee, early investor in Facebook and mentor of Mark Zuckerberg, wrote: “I want
them to address the harm the platform has caused through addiction and exploitation by
bad actors.” According to McNamee and many technicians the addiction effect was never
created intentionally.
Center for Humane Technology (nd)
• The Center for Humane Technology, a group of former Google and Facebook employees,
started an advocacy group promoting: “reversing the digital attention crisis and realigning
technology with humanity’s best interests.” It states: “What began as a race to monetize our
attention is now eroding the pillars of our society: mental health, democracy, social
relationships, and our children.” It explains: “Facebook, Twitter, Instagram, and Google have
produced amazing products that have benefited the world enormously. But these
companies are also caught in a zero-sum race for our finite attention, which they need to
make money. Constantly forced to outperform their competitors, they must use increasingly
persuasive techniques to keep us glued. They point AI-driven news feeds, content, and
notifications at our minds, continually learning how to hook us more deeply—from our own
behavior.” It concludes: “These are not neutral products. They are part of a system designed
to addict us.”
• Specifically concerning children the Center for Humane Technology claims: “The race to keep
children’s attention trains them to replace their self-worth with likes, encourages
comparison with others, and creates the constant illusion of missing out.”
Common Sense (nd)
• Common Sense states in a news item: “”Tech companies are conducting a massive, real-time
experiment on our kids, and, at present, no one is really holding them accountable,” said
James P. Steyer, CEO and founder of Common Sense. “Their business models often
encourage them to do whatever they can to grab attention and data and then to worry
about the consequences later, even though those very same consequences may at times
hurt the social, emotional, and cognitive development of kids. It’s time to hold tech
companies accountable for their efforts designed to target and manipulate young people.
When parents learn how these companies can take advantage of our kids, they will join us in
demanding the industry change its ways and improve certain practices.””
British Heart Foundation (2011)

The content in this document only reflects the views of the
project responsibles. The European Commission is in no way
responsible for any use that may be made of the information it
contains.

Project number: 2017-1-UK01-KA201-036769
Project title: Augmented reality and new media against online promotion

P a g e | 49

of unhealthy foods (ANEMELO)

•

“Social media channels enable companies to build relationships on a one-on-one basis by
communicating directly with children. Social sites also extend marketing messages into
children’s social media feeds when they opt to ‘follow’ or interact with a brand – effectively
expanding their reach to the child’s social network.”
J.L. Harris, M. B. Schwartz, et al. (2013)
• A review of online marketing to children in the US found that fast-food restaurants placed
19% of all their online display advertising on Facebook in 2012. It further noted that brands
such as Starbucks, McDonald’s, Pepsi and Subway had a significant presence on websites
such as Facebook, Twitter and YouTube, with millions of followers and ‘likes’.
C. Wilking, M. Gottlieb, et al. (2013)
• Despite websites such as Facebook, Twitter and YouTube having an age limit of 13 or older,
the authors found examples of what they argue to be child-targeted content.

12.2 Sources overview
•
•
•
•

•
•
•

•
•

British Heart Foundation (2014) Briefing: Junk food marketing to children campaign.
https://www.sustainweb.org/resources/files/other_docs/CFC_junk_food_marketing_to_chil
dren_joint_briefing_2014.pdf
Center for Human Technology (nd) Our society is being hijacked by technology.
http://humanetech.com/problem/
Common
Sense
(nd)
Kids’
digital
well-being
is
common
sense.
https://www.commonsensemedia.org/digital-well-being
Common Sense Partners with the Center for Humane Technology for the "Truth About Tech"
Campaign in Response to Escalating Concerns About Digital Addiction (2018) PR Newswire,
5.2.2018 https://www.prnewswire.com/news-releases/common-sense-partners-with-thecenter-for-humane-technology-for-the-truth-about-tech-campaign-in-response-toescalating-concerns-about-digital-addiction-300593168.html
L. Garcia-Marco, L. A. Moreno, et al. (2012) Impact of Social Marketing in the Prevention of
Childhood Obesity. In: Advances in Nutrition 3 (6).
J.L. Harris, M. B. Schwartz, et al. (2013) Measuring Progress in Nutrition and Marketing to
Children and Teens. Yale Rudd Center for Food Policy and Obesity.
Alex Hern (2018a) Never get high on your own supply. The Guardian, 23.1.2018.
https://www.theguardian.com/media/2018/jan/23/never-get-high-on-your-own-supplywhy-social-media-bosses-dont-use-social-media
Alex Hern (2018b) Facebook should be ‘regulated like cigarette industry’, says tech CEO. The
Guardian, 24.1.2018. https://www.theguardian.com/technology/2018/jan/24/facebookregulated-cigarette-industry-salesforce-marc-benioff-social-media
Paul Lewis (2017) ‘Our minds can be hijacked’: the tech insiders who fear a smartphone
dystopia.
The
Guardian,
5.10.2017.
https://www.theThe
Guardian.com/technology/2017/oct/05/smartphone-addiction-silicon-valley-dystopia
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•

•

•
•

Roger McNamee (2018) I was Mark Zuckerberg’s mentor. The Guardian, 13.1.2018.
https://www.theguardian.com/technology/2018/jan/13/mark-zuckerberg-tech-addictioninvestors-speak-up
Olivia Solon (2017) Ex-Facebook president Sean Parker: site made to exploit human
‘vulnerability’.
The
Guardian,
9.11.2017.
https://www.theguardian.com/technology/2017/nov/09/facebook-sean-parkervulnerability-brain-psychology
C. Wilking, M. Gottlieb, et al. (2013) State Law Approaches to Address Digital Food
Marketing to Youth. Boston, Public Health Advocacy Institute.
Julia Carrie Wong (2017) Former Facebook executive: social media is ripping society apart.
The
Guardian,
11.12.2017.
https://www.theguardian.com/technology/2017/dec/11/facebook-former-executiveripping-society-apart
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13. How to make the rewards even more effective: offering variable
rewards

13.1 Literature quotes and summaries
Nir Eyal (2014)
• This tool is described by Eyal as the third phase of the process of habit formation:
“Experiences with finite variability become increasingly predictable with use and lose their
appeal over time. … Variable awards must satisfy users’ needs while leaving them wanting to
reengage with the product.”
Natasha Dow Schüll (2012)
• She sees the tool of variable rewards as one of the key elements in gambling addiction.
Following Turkle (1984) she writes: “The degree of fascination that a given machine holds for
its users … is directly related to the degree of unpredictability and aliveness that it conveys.”
As a result of their “irreducibility”, machines are perceived to take on a life on their own,
becoming agents who can take players to a “zone” of insulation from a capricious,
discontinuous, and insecure human society.
• “While designers’ orientation is calculative, rational and focused on a distant statistical
future in which profit is guaranteed, gamblers’ orientation is experimental, affective, and
focused on the unpredictable outcomes of their next spin; as their involvement in play
deepens, they are likely to become less invested in winning than in continuing to play.”
Paul Lewis (2017)
• In the Guardian the variable reward mechanism in social media is described: “It’s this that
explains how the pull-to-refresh mechanism, whereby users swipe down, pause and wait to
see what content appears, rapidly became one of the most addictive and ubiquitous design
features in modern technology. “Each time you’re swiping down, it’s like a slot machine,”
Harris says. “You don’t know what’s coming next. Sometimes it’s a beautiful photo.
Sometimes it’s just an ad.” The designer who created the pull-to-refresh mechanism, first
used to update Twitter feeds, is Loren Brichter, widely admired in the app-building
community for his sleek and intuitive designs. Now 32, Brichter says he never intended the
design to be addictive – but would not dispute the slot machine comparison. “I agree 100%,”
he says.”
• The company Dopamine Labs is specialized in creating apps to build habitual behaviour by
means of randomness in congratulatory messages. The Guardian: “In one dieting service,
which encourages people to track the food they eat, the company saw an 11% increase in
food-tracking after integrating Dopamine Labs’ system. A microloan service saw a 14%
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improvement in how frequently people would pay back their loans on time or early. “An
anti-cyberbullying app saw a 167% improvement in how often young people sent
encouraging messages to one another by controlling when and how often and when we sent
them an animated gif reward,” claims [Dopamine Labs cofounder Ramsay] Brown.

13.2 Sources overview
•
•

•

Nir Eyal (2014) Hooked.
Paul Lewis (2017) ‘Our minds can be hijacked’: the tech insiders who fear a smartphone
dystopia.
The
Guardian,
5.10.2017.
https://www.theThe
Guardian.com/technology/2017/oct/05/smartphone-addiction-silicon-valley-dystopia
Natasha Dow Schüll (2012) Addiction by design.
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14. How to make it stick: encouraging children to invest time and
effort

14.1 Literature quotes and summaries
British Heart Foundation (2011)
• “The internet enables advertisers to capture children’s attention for longer periods of time
compared with traditional forms of advertising. By developing integrated marketing
strategies across a variety of media, including websites for children that are playful and
highly interactive, companies are able to immerse children in their brands.”
A.D. Cheyne, L. Dorfman, et al. (2013)
• “Marketing Sugary Cereals to Children in the Digital Age: A Content Analysis of 17 ChildTargeted Websites.” Journal of Health Communication 0 (1): 20. Compared to traditional
marketing, online marketing is perceived to be offering children an ‘immersive
environment’ where children are exposed to the advertised brands or products through a
variety of multimedia formats, some of which allow the child to interact with the brand.
Based on a content analysis of 17 websites targeted at children, researchers argued that
there was a positive relationship between immersive environments and popularity and
engagement. The researchers found that websites with more content and higher levels of
multimedia content, interactivity and personalisation had higher visitor numbers and
that children engaged for longer with the content on these websites.
Bucy et al. (2011)
• “the emotional attachment to animated characters that children develop may be increased
by the opportunity to interact with the character through competitions and games. … the
non-linear nature of content consumption online compared to, for example, that via the
television may lead children to have a longer and deeper sense of engagement with the
brand and the advertising content.”
Staiano et al. (2012)
• Due to the immersive nature of game playing, it is argued that this format allows repeated
and longitudinal exposure to the brand and marketing message and previous research has
suggested that increased levels of brand identifiers are linked with increased brand
recognition and recall among children.
Harris et al. (2013)
• “Engagement tactics included posting images or videos, asking questions, hosting
competitions or posting links to either company or third-party websites.”
Waiguny et al. (2013)
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“One of the few studies attempting to measure long-term effects did this by revisiting
children who had been exposed to advergames for Nesquik two weeks later and asking them
whether they had requested the advertised products from their parents. It was found that
30% of the 149 participating children reported having asked their parents for the advertised
cereal.

14.2 Sources overview
•
•
•

•
•
•

British Heart Foundation (2014) Briefing: Junk food marketing to children campaign.
https://www.sustainweb.org/resources/files/other_docs/CFC_junk_food_marketing_to_chil
dren_joint_briefing_2014.pdf
E.P. Bucy, S. C. Kim, et al. (2011) Host Selling in Cyberspace: Product Personalities and
Character Advertising on Popular Children’s Websites. In: New Media and Society 13 (8): 21.
A.D. Cheyne, L. Dorfman, et al. (2013). “Marketing Sugary Cereals to Children in the Digital
Age: A Content Analysis of 17 Child-Targeted Websites.” Journal of Health
Communication 0 (1): 20.
J.L. Harris, M. B. Schwartz, et al. (2013) Measuring Progress in Nutrition and Marketing to
Children and Teens. Yale Rudd Center for Food Policy and Obesity.
A.E. Staiano, S. L. Calvert (2012) Digital Gaming and Pediatric Obesity: At the Intersection of
Science and Social Policy. In: Social Issues Policy Review 6 (1): 23.
M. K. J. Waiguny and M. R. Nelson, et al. (2013) The Relationship of Persuasion Knowledge,
Identification of Commercial Intent and Persuasion Outcomes in Advergames—the Role of
Media Context and Presence. In: Journal of Consumer Policy.
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15. How to make it stick even more: changing the internal digestive
system

15.1 Literature quotes and summaries
Living loud (2017)
• “the main meals we now eat are much higher in refined carbohydrates, such as pasta, bread
and rice and much lower in high-density wholegrains and good natural fats such as animal
fats and dairy. Our gut rapidly digest refined carbs into glucose, which courses through our
body sending our pancreases, liver and other organs into overdrive. Your body is so
concerned by the damage that high glucose (think sticky blood) could cause that is releases
extra insulin to burn the glucose and rapidly turns the excess glucose into fat. The big
problem is a couple of hour later your fully revved engine has burned through all that fuel,
your blood glucose drops and your brain switches to emergency lifesaving mode, it powers
down all non-critical energy-burning functions, releasing hormones to make you feel lazy
and hungry. So you reach for the quick energy-fix carb snacks, burn through those until
lunchtime, then tea, dinner, and a bedtime snack all the while knackering your metabolic
system, piling fat on your organs and setting yourself up nicely for diabetes. This is all no
accident of nature. It is the creation of extraordinary food scientists working in laboratories.
They have refined the perfect blend of salt, sugar and fat to feel great in the mouth,
stimulate the pleasure sensors in the brain and still leave us feeling hungry. Our brain has
evolved little from the days of hunter gathers. It knows we need energy and if we eat a rich
source of energy it releases endorphin and dopamine so we eat feel great and eat more. The
problem is the our food science has evolved immeasurably, we now have ready access to a
plentiful sources of rich energy so we eat and eat getting high on the dopamine. This is the
same but milder effect as cocaine or ecstasy. Those people more sensitive to dopamine and
endorphin have a genuine addiction to overeating.”
Quingying Meng et al. (2016
• High fructose intake by rats changed at first two genes in their brains and then, through
these changes, more than 700 genes in the hypothalamus (the brain’s major metabolic
control center) and more than 200 genes in the hippocampus (which helps regulate learning
and memory). This led to memory impairment, much higher blood glucose, triglycerides and
insulin levels. “Those results are significant because in humans, elevated glucose,
triglycerides and insulin are linked to obesity, diabetes and many other diseases.”
Allison M. Meyers, Devry Mourra, Jeff A. Beeler (2017)
• “We confirm prior studies demonstrating that HFCS [high fructose corn syrup] can induce
metabolic dysregulation and add to accumulating data that this can arise in the absence of
obesity. Reduced dopamine is associated with obesity and may contribute to compulsive
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eating. We demonstrate that HFCS can impair dopamine function in the absence of weight
gain or increased fat consumption. As reduced dopamine function has been implicated in
compulsive behaviors and reduced energy expenditure and insulin dysregulation incurs
increased obesity risk, changes in glucose regulation and dopamine function induced by
HFCS may precede and contribute to obesity in the long-run.”
Malik et al. (2010)
• “In addition to weight gain, higher consumption of SSBs [sugar-sweetened beverages] is
associated with development of metabolic syndrome and type 2 diabetes. These data
provide empirical evidence that intake of SSBs should be limited to reduce obesity-related
risk of chronic metabolic diseases.”
Klenowski et al. (2016)
• “In line with the increased risk of developing metabolic effects it is also possible that
neurological and psychiatric consequences affecting mood and motivation may also result
from these behaviors.”
Katie Page et al. (2013)
• Study on neurophysiological factors that might underlie associations between fructose
consumption and weight gain. Interpretation: see Page (2015) and the Page (nd): “These
findings suggest that while glucose suppresses brain activity in regions that promote the
desire to eat, fructose may promote overeating through its inability to effectively suppress
the desire to seek out food”.
Katie Page (2015)
• “Our results suggest that consuming fructose relative to glucose activates brain reward
regions and may promote feeding behavior. When volunteers consumed the fructose drink
(compared to when they consumed the glucose drink), it led to greater activity in brain
reward areas, including the orbitofrontal cortex. Moreover, fructose consumption correlated
with greater ratings of hunger and desire for food, as well as a greater willingness to give up
long-term money rewards to obtain immediate high-calorie foods.”
Taubes (2016)
• “The sugars and refined grains that make up such a high proportion of the foods we
consume in modern Westernised diets trigger the dysregulation of a homeostatic system
that has evolved to depend on insulin to regulate both fat accumulation and blood sugar.
Hence, the same dietary factors – sugars and refined grains – trigger both obesity and
diabetes. By focusing on the problems of eating too much and exercising too little, public
health authorities have simply failed to target the correct causes.”
Stephan Guyenet (2017)
• “A core principle of journalism is the accurate, objective, and complete transmission of
pertinent facts to the reader. The Case Against Sugar is a journey through sugar history and
science that is heavily distorted through the lens of Taubes’s personal beliefs. By this
metric, it is not journalism, but advocacy. To a general audience that has little basis for
evaluating its claims, the book will be misleading.’
Seth (2017)
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Seth argues that Taube’s book should not have been written. “Maybe you are the type of
person that wants information on sugar. You’d like to know the history of sugar farming and
sugar consumption, the chemical structure of sugar, the different types of sugar (fructose,
sucrose, glucose, galactose, maltose, etc.), how sugar is made, where it’s made, the health
effects, and the nutrient content. Then just look at the Wikipedia entry on sugar and you can
find all that and more! Maybe Wikipedia is beneath you and you’d prefer a more curated,
scholarly text on sugar. There are dozens of academic and peer-reviewed papers on sugar
and its effects on dental caries, cardiovascular disease, weight gain, and diabetes. Simply
look it up on Google Scholar or PubMed or whatever. I’ll get you started. Here are links to
just a few of the systematic (and non-systematic reviews) in just the past few years.“
Scientific Advisory Committee on Nutrition (2015)
• “The majority of the evidence on sugars, sugars-sweetened foods and beverages is derived
from cohort studies. There are very few data on individual sugars such as glucose, fructose
or sucrose. Due to the paucity of studies, there is a lack of evidence to draw conclusions on
the impact of sugars intake on the majority of cardio-metabolic outcomes in adults,
including body weight.”
Reinehr (2017)
• “Those who have obesity during adolescence usually have obesity into adulthood, which
causes many medical and psychological issues that can result in premature death.
Furthermore, obesity in adolescents is associated with a range of social problems, including
difficulties securing an apprenticeship or a job or finding a partner. Adolescents with obesity
are also at increased risk of having children with obesity later in life. All these consequences
lead to high costs for the health-care system.”
Kearns et al. (2017)
• “The sugar industry did not disclose evidence of harm from animal studies that would have
(1) strengthened the case that the CHD risk of sucrose is greater than starch and (2) caused
sucrose to be scrutinized as a potential carcinogen.” The Verge on this article: “About 50
years ago, the sugar industry stopped funding research that began to show something they
wanted to hide: that eating lots of sugar is linked to heart disease.”
• “our findings suggest the industry sponsored a research program in the 1960s and 1970s
that successfully cast doubt about the hazards of sucrose while promoting fat as the dietary
culprit in CHD. Policymaking committees should consider giving less weight to food industry–
funded studies and include mechanistic and animal studies as well as studies appraising the
effect of added sugars on multiple CHD biomarkers and disease development.” The New
York Times writes: ““They were able to derail the discussion about sugar for decades,” said
Stanton Glantz, a professor of medicine at U.C.S.F. and an author of the JAMA Internal
Medicine paper.”

15.2 Sources overview

The content in this document only reflects the views of the
project responsibles. The European Commission is in no way
responsible for any use that may be made of the information it
contains.

Project number: 2017-1-UK01-KA201-036769
Project title: Augmented reality and new media against online promotion

P a g e | 58

of unhealthy foods (ANEMELO)

•

•
•

•
•

•
•

•
•
•
•
•

•

Stephan Guyenet (2017). Bad sugar or bad journalism? An expert review of “The Case
Against Sugar”. Guyenet’s website, 26.1.2017. http://www.stephanguyenet.com/bad-sugaror-bad-journalism-an-expert-review-of-the-case-against-sugar/
Cristin Kearns et al. (2017) Sugar industry sponsorship of germ-free rodent studies linking
sucrose to hyperlipidemia and cancer: An historical analysis of internal documents. In: PLOS
Biology. https://doi.org/10.1371/journal.pbio.2003460
Paul Klenowski et al. (2016) Prolonged Consumption of Sucrose in a Binge-Like Manner,
Alters the Morphology of Medium Spiny Neurons in the Nucleus Accumbens Shell. In: Front
Behav Neurosci. 2016; 10: 54.
Living loud (2017) Snackify: how advertising conditioned us to snack. 4.4.2017.
https://www.livingloud.org.uk/single-post/2017/04/04/Snack-storming-how-advertisingconditioned-us-to-snack
Vasanti Malik et al. (2010) Sugar-Sweetened Beverages and Risk of Metabolic Syndrome and
Type
2
Diabetes.
In: Diabetes
Care 2010
Nov;
33(11):
24772483. https://doi.org/10.2337/dc10-1079.
Quingying Meng et al. (2016) Systems Nutrigenomics Reveals Brain Gene Networks Linking
Metabolic and Brain Disorders. In: EBioMedicine. Volume 7, May 2016, Pages 157–166.
Allison M. Meyers, Devry Mourra, Jeff A. Beeler (2017) High fructose corn syrup induces
metabolic dysregulation and altered dopamine signaling in the absence of obesity. In:
Plosone, https://doi.org/10.1371/journal.pone.0190206
Katie Page et al. (2013) Effects of fructose vs glucose on regional cerebral blood flow in brain
regions involved with appetite and reward pathways. In: JAMA. 2013 Jan 2;309(1): 63-70.
doi: 10.1001/jama.2012.116975.
Katie Page (2015) Fructose, Glucose, and Your Brain. The Page Lab for Brain Regulation of
Appetite Control & Eating Behavior at USC. https://www.drkatiepage.com/2015/05/215/
Thomas Reinehr (2017) Long-term effects of adolescent obesity: time to act. In: Nature
Reviews Endocrinology doi:10.1038/nrendo.2017.147
Scientific
Advisory
Committee
on
Nutrition
(2015).
Carbohydrates
and
Health. https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/44
5503/SACN_Carbohydrates_and_Health.pdf
Seth (2017). The Case Against The Case Against Sugar. In: The science of nutrition,
20.7.2017.
https://nutritionsciencefactcheck.com/2017/07/20/the-case-against-the-caseagainst-sugar/
Gary Taubes (2016). The case against sugar. In: Aeon. https://aeon.co/essays/sugar-is-atoxic-agent-that-creates-conditions-for-disease

The content in this document only reflects the views of the
project responsibles. The European Commission is in no way
responsible for any use that may be made of the information it
contains.

