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ABSTRACT

In the age of people aspiring after sense experiences, encouraging long-term health behaviour changes
to prevent future disorders that are, without previous personal experiences, unimaginable threats for the
public, maybe one of the greatest challenges preventive medicine has to face. In order to become trusted
sources, and influence public health behaviour in an experience-oriented manner, we need to formulate
strategies offering emotionally evocative sense inputs that elicit self-relatedness. The current narrative
review discusses the relevance of personal experiences in contemporary health behaviour by focusing on
three major areas: 1) the importance of personal sources of health-related information, 2) cognitive and
neurobiological background of personal experiences, 3) potential strategies to induce health behaviour
changes through personal experiences. Based on the reviewed body of knowledge, three potential “rules”
are proposed to increase the effectiveness of health promotion programs through sense or personal
experiences: 1) Rule of Senses (stressing the importance of multisensory learning); 2) Rule of Affect
(emphasizing the motivational significance of evoking positive emotions); and 3) Rule of Self-related-
ness (highlighting the role of the self-referential composition of human experiences).
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INTRODUCTION

As we forthwith witness the large-scale spreading of coronavirus-sceptic movements,
mainstream and social media disseminate news about virus sceptics who - after being infected
or hospitalized with COVID-19 - either shift their attitude toward the risk of infection or, on
the contrary, reinforce their initial incredulity. And while organized virus scepticism can be
explained by many reasonable assumptions - including, but not limited to, inconsistencies in
government policies, conflicting pandemic narratives, the restriction or violation of basic
human rights, and simply the depletion of self-regulatory resources due to prolonged stress
[1], - the fact that personal experience often challenges or overrides the existence of scientific
consensus might convey a principal message regarding our contemporary health behaviour
and the accountability of scientific communities. For many, personal messages and practical
experiences prevail over professional insights when it comes to their health. Personal stories
are much easier to relate to, just as they better aid future recall of the core matter, or induce
prosocial or health behaviour [2], even if the story happens to be fictional [3]. One might be
susceptible to cognitive biases due to common sources of error, also labelled as heuristics [4],
such as “anchoring”; that is, we tend to rely too much on initial observations, or deeply held
sentiments during decision making. Some will, for instance, remember reading something
about the potential association between the measles-mumps-rubella vaccine and autism, but
won't take the trouble to further check whether or not that particular paper was retracted or
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its posited link refuted by more recent empirical findings [5].
The original sensation disseminated by word of mouth
might be too powerful and emotionally coloured to be
diminished by reason, as it represents an almost unflinching
anchor point in the formation of anti-vaccination attitudes.
Some might even become a member of the anti-vaxxer
community, which provides a strong identity in an era of
value crisis and creates a sense of belonging in a time of
social isolation [6]. However, it potentially undermines any
future vaccine against COVID-19 [7], or other infectious
diseases.

The current paper seeks to provide an overview on the
relevance and consequences of personal experiences in
health-related decisions, focusing on the following areas: 1)
the relevance of personal sources of health-related infor-
mation (influencers vs. professional health advocates), 2)
cognitive and neurobiological characteristics of information
processing as related to personal and practical experiences,
and 3) potential strategies to induce health behaviour
changes through personal experiences.

MATERIALS AND METHODS

A form and methodology of a narrative review were chosen
over a systematic one because — as Greenhalgh et al. [8] also
pointed out — narrative reviews are more appropriate choices
for providing a personal interpretation of existing evidence
that may deepen the understanding of a given topic. Three
literature databases were selected as primary sources of the
reviewed articles: Embase, MEDLINE and Google Scholar.
The following terms (appearing in publication titles) were
applied during the literature search: “personal experience™”
OR “practical experience®” AND “influencer” OR “cognitive”
OR “neuro™” AND “health behavior”, OR “health decision”.
The search was conducted in February 2021, without any
further restrictions considering the publication date.

RESULTS

Embase (49) and MEDLINE (114) altogether yielded 290
search results for selected search terms with 124 articles
appearing in both databases, while Google Scholar yielded
153 search results. After the exclusion of duplicative results
and irrelevant publications, 51 remained for review. These
51 selected articles formed the basis of the present narrative
review, with additional references from the grey literature
assisting in the interpretation of the results.

Health-related information sources

Throughout the history of mankind, practical and theoret-
ical knowledge have always diverged, with certain informa-
tion being derived from practices for privileged or
professional groups, while the same practices seemed to be
hardly verifiable theories for the masses. From our first
footsteps on the planet, everyone could inspect human

anatomy, including the seemingly predetermined arrange-
ments of the internal organs (all too often made visible after
severe accidents, war injuries, public dissections, etc.); but it
was the discovery of the microscope (in 1595 by Zacharias
Janssen), the x-ray (in 1895 by Wilhelm Réntgen), the ul-
trasonic testing method (in 1940 by Floyd Firestone), and
magnetic resonance imaging (in 1971 by Paul C. Lauterbur)
that deepened the gap between lay and professional expe-
riences. These technological advancements (microscope,
x-ray, ultrasonic testing, MRI, and so on. . .) made it possible
for “anointed” minorities to see the undiscernible and
experience the unexperienceable by augmenting their vision
with mechanical devices. What was only an unconfirmed
concept before, suddenly became a testable reality for those
who were able to handle these devices and interpret their
results. For those “profane” outsiders who were unable to
use them or understand their mechanism, technological
sciences — and especially medicine, the science of life and
death - started to transform into a nontheistic religion,
established on their trust in science. However, it was a
religion without a guiding hand. The first mass-produced
English translation of the Bible dates back as early as the
16th century. In 1535 Miles Coverdale published a supple-
mented version of William Tyndale’s original translation,
helping believers to recognize the words of God, to experi-
ence them first hand. Medical records and case reports, on
the contrary, are still crowded with Latin phrases and ab-
breviations [9], baffling to the patient. According to the
epistemological views of Ockham, our perceptions provide
the basis for our abstract concepts and knowledge of the
world, yet some beliefs (e.g. belief in God) are matters of
faith and not knowledge, as we cannot confirm or reject
their validity through experience. In a way, and from a lay
perspective, the same goes for medical technologies and
records. In this mindset, medical compliance and religious
devotion originate from the same roots. But do we have faith
and trust in medicine? Recent findings emphasize the pub-
lic’s need for transparency and shared knowledge, with open
access to scientific results reported to be interrelated with
public trust in scientific experts [10].

Although technology has grown exponentially in recent
decades [11], the deepening of the gap between lay in-
dividuals and professionals was moderated by a trend that
fundamentally changed the distribution of health-related
information. This was the rapid increase in the availability of
ICT equipment and home internet connections, along with
the emergence of eHealth/mHealth technologies, which
turned laptops, tablets, smartphones, and related devices
into portable or wearable labs [12] for self-testing, symptom
monitoring [13], and self-diagnostics [14]. One of the most
beneficial consequences of these personal technologies is
that they allow self-directed, experience-based learning
about our own mental and somatic health. We have finally
become informed insiders in the management of our well-
being, and what’s more, we have the option to gather almost
all necessary information first hand. eHealth technologies
have brought the age of health-related self-knowledge
through personal experience. In the past decades, the World
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Wide Web established the basis of self-directed learning and
information retrieval, and without question became one of
the most important health-related information sources. Web
searches, however, are also characterized by several biases.
Those who rely solely on web-based health-related infor-
mation may, for instance, discover only what suits their
suppositions the best. Girded by the external memory of the
web, some people are no longer able to recollect the infor-
mation itself, only the source and where to access it [15]. It is
the practice that becomes important, not the body of
knowledge. The unambiguous truth has been long lost
among a million accessible theories and countless online
data resources. Such an enormous set of coexisting opinions
would necessarily support the emergence of relativism,
whether ethical or noetic. Hence, at some point, the person
who is looking for web-based health-related information is
forced to choose between trust and an infinite search, since -
as Simon [16] also argues — trust and knowledge are often
entangled in contemporary epistemic practices. Assuming
the importance of personal experience remains, at least as
important as the personal source of information: that is, who
will make it a truly reliable source of information? Pro-
fessionals or lay opinion leaders?

When scientists are perceived as inhabitants of a remote
and inbred community beyond reach, inducing increasing
doubts about whether these strange outlanders would share
the general population’s interests [17] and life experiences,
trust in science might be reduced - and not necessarily
because the scientists’ expertise would be questioned. The
problem is that scientific knowledge, when imparted in its
full complexity, might not make any sense to a layperson, in
contrast to the simplified message of an influencer “selling
happiness” [18], while giving health advice that is not
scientifically sound [19]. To whom does the lay individual
listen? Recent studies indicate the growing impact of social
media influencers on a diverse spectrum of health behav-
iours, including dieting, exercise [18, 20], vaccination [21],
health care decisions [22], such as decisions about irrational
or controversial remedies for cancer [23], and HIV and
syphilis testing behaviour [24]. We cannot overlook the fact
that user-generated content - such as Facebook posts,
tweets, blogs, and online discussion groups - significantly
shapes contemporary health decisions [25].

To better understand this trend, we need to address some
major differences between lay influencers and professional
public health advocates. Influencers often 1) reduce the level
of abstraction in their formula for health, 2) promise the
illusion of a yellow-brick road leading to guaranteed well-
being, and - perhaps most importantly — 3) they do this
while offering a glimpse into their private life, portraying
themselves as an approachable, regular person, who uses
everyday language, mass cultural references, and the signs of
consumerism as a modern religion.

The influencer seems to come from a social context
similar to the one in which a lay individual - potentially
representing the majority society - may engage, and there-
fore most likely share similar experiences. It does not matter
that the genuine aims of the influencer are often narcissistic

and materialistic: e.g. publicity, positive feedback, and pay-
ment for collaborating to sell the products of various com-
panies. Our world is indeed narcissistic and materialistic
[26] and influencers just encapsulate the zeitgeist of the
present. Against this background, Lou and Kim [27] pointed
out that the materialistic views and purchase intentions of
adolescent followers, their parasocial relationship and
perceived similarity with the influencer, and the trustwor-
thiness or attractiveness of the same are all in relation.

Scientific experts, on the other hand, do not represent
“common people.” They never did. Scientific workforces
have always shown gender inequalities, with the over-
representation of males [28] - a trend particularly increasing
with seniority [29] - and a higher-than-average socioeco-
nomic status [30]. Coming from such a privileged social
milieu, they might induce unpleasant feelings of inferiority
and revulsion [31] in a layperson. Existing stereotypes about
scientists [32] imply that they somehow differ from the
perceived average. Moreover, science, by its nature, cannot
grant full testimony. Most branches of science - including
medicine - are not exact in the sense that they cannot reach
absolute precision in their findings. A responsible profes-
sional health advocate therefore cannot have the luxury of
talking about a miraculous pathway heading towards guar-
anteed well-being. Let us realize the underlying paradox
here: the more profound someone gets, the less convincing
he/she may become in the eyes of a lay individual. An
accountable professional will most likely talk about odds
instead of absolute truth while trying to demonstrate the
fairness of his/her message with scientific facts. Unfortu-
nately, there is a good chance that lay individuals won't
change their health-related habits just by gaining compre-
hension. Such information is usually not enough, for it does
not drive behaviour changes [33]. Health-related decisions
are often not rational at all, but rather the results of
emotion-laden processes [34].

Cognitive background of health-related decisions. When
health-related decisions are put into the context of the
cognitive decision-making systems described by Stanovich
and West [35], the influencer exerts an impact by activating
System 1 processes (i.e. fast, habit-based, emotion-laden
choices with a higher probability of bias and cognitive illu-
sions), whereas health professionals try to appeal to their
target group by activating System 2 processes (i.e. slower,
rational, information-based, more reliable and maintainable
mental processing). Concerning contemporary health
behaviour, some [36] consider System 1 the dominant sys-
tem in modern societies for making decisions about health
and fitness. When potential differences between practice and
theory come into the picture, we might, once again, want
to take into account the observations of Tversky and
Kahneman [4] about heuristics - namely, that one of our
most common heuristics (trial and error) is related to
experience-based problem solving, not reliance on theory.
But health-related decision making is truly a complex pro-
cedure involving further heuristics and biases, as people do
not necessarily want to receive information about their
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present or future health. Recently, Sharot and Sunstein [37]
proposed a framework with three aspects that might influ-
ence such decisions about information seeking: 1) informa-
tion can facilitate action (instrumental value) leading to
either positive or negative outcomes, that is, knowledge may
have negative instrumental value as well, 2) information can
evoke both positive and negative feelings (hedonic value), and
humans tend to avoid any information that provokes nega-
tive affects, and 3) information might modify our cognition
(cognitive value), more specifically, our internal mental
model of the world, while humans would rather seek infor-
mation related to their frequently activated concepts and
inter-connected with further nodes in their mental models.
In the end, personal experience and practice are nothing
but personally collected, first-hand data about the world,
whereas theory is the integration of second-hand insights by
mostly unknown, unseen individuals. Theory is only the
essence of another person’s experience, only the concentra-
tion of a lengthy personal process. For the receiver, it is
impersonal data. Without the human factor (without the
opportunity to relive the same experiences), it is harder to
relate to. Practice is acting, a process in which we are self-
starters; listening to theories is receiving, a symbolically
passive act. Practice is perceived autonomy (“I only believe
what I see”) while listening to theories is self-imposed
compliance (“I believe your truth without personal reassur-
ance”). Trust is not a necessary condition for practice, but it
is for the acceptance of theories. Practice may invoke
self-relatedness (the self-referential composition of human
experiences), increasing the valence and intensity of emotion
[38], and thus lead to emotional memories with personal
significance. These memories are not only easier to recollect;
they also enhance the formation of memories of further,
unrelated information [39]. The same does not apply to
theory-based learning. Practice additionally teaches us the
best way to do something by mastering an act. Theory
teaches us all possible ways. Now, let’s assume that lay in-
dividuals unwittingly follow Occam’s razor - an important
logical principle applying to sensorimotor learning [40], and
causal explanations [41] - saying “all things being equal...”
(i.e. all health-related information provided by lay influencers
and professionals are perceived coequal) “...the simplest
solution tends to be the best one.” In this case, the simplest
solution is what the influencer offers, not the scientist.

Senses and abstract concepts: a neurobiological view-
point. What generated heated arguments between repre-
sentatives of rationalism and empiricism (the latter, with
exponents like the Hindu sage Kanada/Kashyapa, ancient
Greek Stoics and Epicureans, medieval scholastics, such as
St. Thomas Aquinas, and William of Ockham, Persian
polyhistor, Ibn Sina/Avicenna, or representatives of British
empiricism: Francis Bacon, John Locke, John Stuart Mill,
and Bertrand Russell, all arguing for the epistemological
superiority of senses), seems to have been found within the
territory of neural substrates. As demonstrated by the ex-
periments of Deglin and Kinsbourne [42], in which they
used transitory hemisphere suppression during the task of

solving syllogisms, differences between theoretical and
empirical reasoning may be explained by divergent thinking
styles of the right and left hemispheres, with the activated
right hemisphere being responsible for context-bound
empirical cognition and incapable of abstraction, and the left
being responsible for decontextualized, deductive patterns of
thinking. Nevertheless, abstract thinking and sensory expe-
riences are not entirely set apart from each other. To name
but one example, action words - as abstract manifestations of
human behaviour - activate the motor cortex, while form-
related words activate the prefrontal region [43], implying
the interconnection of sensory experiences and higher-order
cognitive processes related to abstract concepts. This con-
nectivity between basic experiences and abstraction is espe-
cially pronounced in professional practitioners of particular
behaviours. For instance, visual recognition of musical in-
struments activates the right pSTG/MTG in professional
musicians, but not in lay individuals [44], suggesting
neuroplasticity in common neuroanatomical substrates for
perceptual and conceptual processes. Certain sensory
experiences may alter abstraction ability. Digital-native
millennials, and most likely this will be true of further
generations to come, during their exposure to increased
screen-time, receive ready-made mental images that impair
multimodal mental image generation, higher-order repre-
sentation, and interpretation of visual and haptic inputs [45].

Taylor et al. [46], using a geometry-based method to
analyze fMRI databases, drew attention to the hierarchical
aggregation of human cortical networks and cognition in
general, which start from sensory experiences, and progress
toward abstract symbolic tasks deeper into the cortex. Their
pyramid model of cognition illustrates a region-wise, bot-
tom-up progression of the degree of connectivity of sensory
inputs, where basic somatosensory sensations form the
foundation, and going upwards, functions become more
abstract and show weakened connections to the original
inputs. Symbolic representations of sense experiences (e.g.
reasoning, imagination, and concepts) are at the pinnacle of
the pyramid but are structurally deepest in the cortical
network. With respect to informed health-behaviour
changes (e.g. in response to targeted health messages from
an influencer or a professional health advocate), top-down
pathways may exert likewise important impacts. Greater
activity in the ventral medial prefrontal cortex seems to play
a relevant role, as it might mediate behaviour changes as a
result of persuasive messages, particularly when these mes-
sages are tailored [47]. In the posterior medial prefrontal
cortex, on the other hand, reduced neural sensitivity to the
strength of other people’s disconfirming opinions was
recently demonstrated [48], revealing that our initial judg-
ments modify the neural representation of information
relevance and thereby decrease the odds of changing our
opinions when we face disagreement.

Potential strategies to induce health behaviour changes
through personal experiences. In his masterpiece, Measuring
the world [49], Daniel Kehlmann re-envisions the lives
of Carl Friedrich Gauss and Alexander von Humboldt.
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While doing so, he metaphorically presents two prototypical
ways humans construct their worldview: Humboldt through
sense experiences when he explores the heights and the
depths of South America on the spot, and Gauss through
abstract concepts when he measures and interprets the world
by self-constructed mathematical models. To put the key
message of this paper differently: we live increasingly in an
age of Humboldts, not Gausses — an age of people aspiring
after sense experiences, and as virtuality gradually swallows
reality, a thirst for lifelike experiences constantly grows. The
same tendency may apply to the target populations of health
promotion and education campaigns. It is the nature of
preventive medicine to try to persuade our fellow human
beings to take all sorts of precautionary measures to avoid
future disorders. They are often unpleasant (such as regular
gynaecological controls, or prostate tests), or at least un-
comfortable (such as wearing a mask). Without previous
experience, these disorders may be unimaginable threats. To
effectively distribute the information we aim to transfer
through personal experience, we need to formulate strategies
that offer emotionally evocative sense inputs that elicit
self-relatedness.

How can we encourage health-behaviour changes if we
go on with the assumption that a considerable number of
people relies on personal experiences when making de-
cisions about their health? In other words - while noticing
that health literacy, by definition [50], includes the in-
dividual’s ability to actively use health information that
supports self-management instead of passively receiving
second-hand knowledge — what are the experience-oriented
possibilities of health communication, promotion, or edu-
cation? Based on the review of health-related information
sources, five primary sources of reliable information linked
to personal experiences can be mentioned, with empirical
evidences supporting their efficacy: 1) health professionals
may work together with expert patients (i.e. individuals who
become experts of a disorder or disease by their personal
experience of living and coping with it on a daily basis) [51],
establishing the means of personalized medicine alongside
with the presentation of personal stories; 2) the scientific
community may increase public interest in health-related
scientific findings by open access dissemination and data
visualization, creating e.g. video abstracts and using plain
language to summarize scientific results in an understand-
able way to transform scientific data into comprehensible
information [52]; 3) trained e-mavens are social influencers
with health-related expertise who can potentially be involved
in health information acquisition and transmission [53, 54];
4) virtual and augmented reality interventions provide
simulation-based learning opportunities, and can be used in
both professional medical and patient education by
presenting, for instance, interactive and easily observable 3D
models [55]; 5) web- and/or app-based projects can
maximize the potential of gamification by creating online
interfaces enriched by visual and auditory stimuli, targeting
all age groups, promoting a wide-spectrum of health be-
haviors, and may even involve lay individuals in the process
of achieving health-related scientific breakthroughs [56].

Furthermore, based on the cognitive and neuropsycho-
logical background of health-related information processing
and decision making, health promotion programs that aim
to change health behaviours through personal experiences
might increase their effectiveness by applying the following
“rules”™

1. Rule of Senses: to simulate lifelike experiences, the pro-
gram may provide sense data covering as many modal-
ities as possible. Multisensory learning support all aspects
- cognitive, affective, and psychomotor domains - of
learning [57, 58], while, compared to unimodal data,
better guides equivalence learning [59] and incidental
learning [60] as well. Multisensory processes additionally
enhance later recognition memory of unisensory objects
and improve working memory among both adults and
school-aged children [61], in the case of health promo-
tion interventions as well.

2. Rule of Affect: to facilitate behaviour changes, health
promotion programs should induce positive emotional
responses. Through implicit processes, positive affect may
facilitate long-term adherence to desired health behaviour
changes, creating an upward spiral [62], supported by
self-rewarding experiences. The link between positive
emotions and behavioural changes is most likely mediated
by brain structures receiving VTA direct projections,
playing crucial roles in both reward and motivation [63].

3. Rule of Self-relatedness: to enhance memory formation,
the program needs to invoke self-relatedness by offering
personalized, tailored data. Self-relatedness is further
associated with a wide spectrum of emotion dimensions,
and neural activity in certain brain regions (and espe-
cially in subcortical areas, such as the tectum, right
amygdala, hypothalamus) is similarly modulated by both
emotional states and the subjective experience of self-
relatedness [38]. The enhancement of positive self-
referential processing might improve mental health [64],
fostering engagement in health behaviour change.

Figure 1 additionally presents tips and good practices
exemplifying the implementation of each rule.

These “rules” may also serve as mediator variables in
future efficacy studies measuring the extent or direction of
health behaviour changes as primary outcomes of the given
program. In terms of the applied methodology of health
promotion programs, a wide variety of techniques, tools and
platforms may give us the opportunity to provide multi-
sensory sense inputs, evoke positive affect or catharsis, and
create personalized experiences for the target groups,
including but not limited to e.g. utilizing augmented reality
or virtual reality technologies, organizing interactive
exhibitions, collaborating with trained e-mavens, or expert
patients, etc. In each case, it is important that program
participants go through a lifelike, emotional, and personal-
ized experience. Such experience increases the odds of
prolonged health behaviour changes.

Concluding remarks. Providing personal or lifelike experi-
ences can therefore be a key condition for effective health
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Rules of the game

Three simple rules

to maximize

participants'

engagement and willingness for long-term health

behavior changes

Rule of Senses

Tip: tailoring your program after initial
assessment of the participant's
dominant learning style (i.e., visual, auditory,
reading/writing, or kinesthetic) may increase
intervention effect

Rule of Affect

Tip: while your final goal is to evoke positive
emotions, you should also keep in mind that
the purging of negative emotions can lead to
catharsis, a similarly rewarding emotional
outcome

Rule of Self-relatedness

Tip: personalization of your program
may include the assessment and tailored

k of psychologi jological and
social p: s, almost irre ively of
your field of expertise

Below are some tips for each rules
with examples of good practices from
recent literature

»00 »OO

Good Good Good
practice practice practice
Hip Hop Stroke? Girls on the Move® Do Cardiac Health

. ) Advanced New
A public health A17-week school- H Generation
education intervention based intervention Ecosystem (Do
applying incorporating CHANGE) 2 ©
i the Health
a Multisensory
Multilevel Health Promotion Model A 3-mo.nth
and the Self- personalized

Education Model, and
integrating Art
(multisensory
experience); Culture
(cultural tailoring): and

intervention for
cardiac patients
providing tailored
feedbacks based on

Determination
Theory to increase
physical activity
through self-

Science (evidence- efficacy, enjoyment self-report
based approach) (as positive affect), measures and
social support, and wearable data
streams

motivation

Fig. 1. Tips and good practices for health promotion programs targeting health behaviour changes through personal experiences
Notes. a) Hip Hop Stroke [65], b) Girls on the Move [66], ¢) Do CHANGE 2 [67].

education. Even so, many programs still try to influence
society’s health beliefs and health decisions through the
mere transfer of information. As Kelly and Barker [33] have
pointed out, many health promotion campaigns build their
strategies on misconceptions. Such misconceptions encom-
pass the expectation that people usually act rationally, that
information alone is an effective driver of behaviour change,
or that behaviour can be predicted accurately. None of these
assumptions is true. In human evolution, basic sensory-
based cognition has existed for much longer than theory-
based scientific persuasion, thus the vague transmission of
concepts unknown to the population is an insufficient
means of health promotion. The scientific community needs
to recognize that a significant portion of the population
defines or interprets certain health-related concepts differ-
ently and that emotions need to be targeted during health
education at least as much as rationality. Scientific insights
should eventually become common knowledge that can be
translated into everyday language and that, if only in the
form of simulations, can be experienced by all.
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