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SUMMARY
Background
This Ph.D. project focuses on two major, but quite different public health threats: type 2
diabetes (T2D) and terrorism. Despite decades of research on what determines people’s
responses to
(health-) threatening messages, many knowledge gaps have remained regarding the relevance
of message characteristics on the one hand and recipient/target group characteristics on the
other.
Aims
The purpose of this Ph.D. project was to examine the role of specific determinants of young
adults’ responses to two types of threats, i.e. T2D and terrorism. Three papers are included in
this thesis, which aimed to investigate:
1. direct associations between personality traits and perceived susceptibility to T2D as
well as indirect pathways mediated via body mass index (BMI) and T2D-related
behaviours (paper 1);
2. whether perceived life stress impacts behavioral responses to gain- vs. loss-framed
health messages promoting T2D prevention (paper 2);
3. whether perceived life stress impacts cognitive and emotional responses to media
exposure about a terrorism event vs. non-terrorism-related content (paper 3).
Methods
Two web-based experimental studies were conducted. Participants in both studies were
university students in Denmark. In the first study, participants were recruited by sending an
email to study directors at the targeted universities asking if they could forward a study
announcement to students via email or upload it on E-learn, social media (Facebook, Twitter)
or other relevant student platforms. The same method of recruitment was used in the second
study, along with distribution of flyers in classrooms and on campus.
Study 1: Participants completed a baseline survey, after which they were randomly assigned
to one of three groups (risk information only, gain-framed message, or loss-framed message).
The ‘risk- information-only’ group was presented with information about T2D risk in young
adults. The same risk information was presented to the other two groups. In addition, these
iv

two groups received a message emphasizing either the health benefits of adopting three
recommended actions (gain frame) or the health costs of failing to adopt them (loss frame).
Participants also filled out a survey immediately after the intervention and at 3-months
follow-up. Sociodemographic factors (age, sex, parental education and parental birthplace1),
family history of T2D, T2D-related behaviours (physical activity [PA], consumption of
sugar-rich foods and beverages and T2D screening), perceived susceptibility to T2D, Five
Factor Model (FFM) personality traits (openness, conscientiousness, extraversion,
agreeableness and emotional stability) and perceived life stress were assessed at baseline. A
manipulation check was carried out at post-intervention, and participants also provided
information about their height and weight (used to calculate BMI). T2D-related behaviours
were again assessed at follow-up.
Study 2: Participants completed a baseline survey, after which they were randomly assigned
to a terrorism or non-terrorism media exposure group. They were subsequently invited to
attend an experimental session. At the session, participants in the terrorism media exposure
group watched a real-life news clip about a recent terrorist event (London Bridge attack,
2017). The non-terrorism media exposure group watched a real-life news clip about a nonviolent societal risk (robot revolution). Participants filled out a survey immediately before
and after the intervention. Sociodemographic factors (age, sex, parental education and
parental birthplace) and perceived life stress were assessed at baseline. A manipulation check
was performed at post-intervention. Perceived susceptibility to terrorism, terrorism-related
worry, and support for security measures against terrorism were assessed at pre- and postintervention.
Results
Paper 1: The final sample included participants in study 1 who provided complete baseline
data (n = 1205). A hierarchical multiple regression analysis showed that among the
personality factors both conscientiousness and emotional stability were directly negatively
associated with perceived susceptibility to T2D, after controlling for sociodemographic
factors, family history of T2D, T2D-related behaviours (combined moderate and vigorous
PA, sweets consumption and prior T2D screening) and BMI. Further, a series of binary
logistic regression analyses, controlling for sociodemographic factors and family history of
T2D, revealed that conscientiousness was associated with PA and BMI, extraversion with PA
1
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and sweets consumption, emotional stability with PA, and openness with BMI and prior T2D
screening. Sobel tests were conducted to test the significance of mediation effects. These tests
revealed that conscientiousness was indirectly negatively associated with perceived
susceptibility to T2D via PA and BMI. Furthermore, extraversion was indirectly negatively
associated with perceived susceptibility to T2D via PA.
Paper 2: The final sample included participants allocated to the gain and loss frame groups in
study 1 who provided complete data at baseline, immediately after the intervention and at 3months follow-up (n = 645). Data were analyzed using binary logistic regression, controlling
for sociodemographic factors, family history of T2D, BMI and baseline T2D-related
behaviours. At follow-up, gain framing was associated with more frequent vigorous PA and
less frequent sugary soda consumption. Furthermore, higher levels of perceived life stress
were associated with less frequent vigorous PA as well as more frequent consumption of
sweets and processed fruit juice. Subgroup analyses revealed that the effects of message
framing did not differ as a function of perceived stress level (low vs. high).
Paper 3: The final sample included participants in study 2 who provided complete data at
baseline as well as immediately before and after the intervention (n = 94). Data were
analyzed using a series of two-way analyses of covariance (ANCOVA). All the models
controlled for pre-test scores on the relevant outcome. In addition, the model for perceived
susceptibility to terrorism controlled for sex and parental education, and the models for
terrorism-related worry and support for security patrols at universities during the day
controlled for sex. Neither media exposure nor perceived life stress alone affected post-test
levels of perceived susceptibility to terrorism, terrorism-related worry or support for security
measures. However, significant interaction effects were found between media exposure and
perceived life stress on post-test levels of support for video surveillance, support for
mandatory bag checks at universities as well as support for security patrols at universities
during the day. Participants with lower levels of life stress scored similarly on these measures
in the terrorism and non-terrorism media exposure groups, whereas among participants with
higher stress levels, demand for security measures was greater in the terrorism than nonterrorism media exposure group.
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Conclusions
Paper 1: The findings demonstrate the utility of FFM personality traits in understanding T2D
risk perception among young adults.
Paper 2: The findings suggest that both perceived life stress and message characteristics (gain
vs. loss frame of T2D risk messages) influence T2D-related behaviors in young adults.
However, the absence of a moderator effect indicates that reactions to differently framed
messages do not depend on prior levels of general life stress.
Paper 3: Young adults with elevated levels of perceived life stress are more responsive to
terrorism-related media coverage than those with lesser life stress when it comes to a desire
for security measures against terrorism. This suggests that higher levels of general life stress
may sensitize young people towards the impact of threatening information.
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SAMMENFATNING (Danish summary)
Baggrund
Dette Phd projekt fokuserer på to store, men meget forskellige trusler mod folkesundheden:
type 2 diabetes (T2D) og terrorisme. På trods af at forskningen i årtier har undersøgt, hvad
der er afgørende for folks reaktioner på (sundheds-) truende budskaber, er der fortsat
manglende viden om relevansen af budskabernes karakter på den ene side og
modtager/målgruppens egenskaber på den anden side.
Mål
Formålet med dette Ph.D.-projekt var at undersøge, hvilken rolle specifikke determinanter
spiller for unge voksnes reaktioner på to typer trusler, T2D og terrorisme. Denne afhandling
består af tre artikler, med det formål at undersøge:
1. om der er direkte sammenhænge mellem personlighedstræk og opfattet sårbarhed for
T2D samt indirekte sammenhænge medieret via kropsmasse indeks og T2D relateret
adfærd (artikel 1);
2. om opfattet livsstress påvirker adfærdsmæssige reaktioner på gevinst- versus tabsbetonede sundhedsbudskaber, der fremmer T2D forebyggelse (artikel 2);
3. om opfattet livsstress påvirker kognitive og følelsesmæssige reaktioner på
medieeksponering ved en terrorbegivenhed versus ikke-terror relateret indhold (artikel
3).
Metoder
Der blev gennemført to webbaserede eksperimentelle undersøgelser. Deltagerne i begge
studier var universitetsstuderende i Danmark. I den første undersøgelse blev deltagerne
rekrutteret ved at sende en e-mail til studieledere på de universiteter, undersøgelsen var rettet
mod, hvor der blev spurgt til, om de kunne videresende en annonce vedrørende
undersøgelsen til de studerende via e-mail eller uploade den på E-Learn, sociale medier
(Facebook, Twitter) eller andre relevante platforme. Den samme rekrutteringsmetode blev
brugt i den anden undersøgelse, samt distribution af flyers i undervisningslokaler og på
campusområde.
Undersøgelse 1: Deltagerne udfyldte et baseline spørgeskema, hvorefter de blev randomiseret
til en af tre grupper (kun risikoinformation, gevinst-betonet sundhedsbudskab, eller tabsviii

betonet sundhedsbudskab). Ved risikoinformation gruppen blev de studerende præsenteret for
information om T2D risiko hos unge voksne. Den samme risikooplysning blev præsenteret
for de to øvrige grupper. Derudover modtog disse to grupper et budskab, der betonede enten
sundhedsfordelene ved at udøve tre anbefalede handlinger (gevinst-betonet
sundhedsbudskab) eller sundhedsomkostningerne ved ikke at udøve dem (tabs-betonet
sundhedsbudskab). Deltagerne udfyldte også et spørgeskema lige efter interventionen samt
ved tre måneders opfølgning. Sociodemografiske faktorer (alder, køn, forældres uddannelse
og forældres fødested2), familiær disposition til T2D, T2D-relateret adfærd (fysisk aktivitet,
indtagelse af sukkerholdige fødevarer og T2D-screening), opfattet sårbarhed for T2D, FemFaktor Modellens (FFM) personlighedstræk (åbenhed, samvittighedsfuldhed, ekstroversion,
venlighed og følelsesmæssig stabilitet) og opfattet livsstress blev indsamlet ved baseline. Et
manipulationstjek blev udført efter interventionen, og deltagerne gav oplysninger om deres
højde og vægt (blev brugt til at beregne kropsmasse indeks). Den T2D-relaterede adfærd blev
vurderet igen ved tre måneders opfølgning.
Undersøgelse 2: Deltagerne udfyldte et baseline spørgeskema, hvorefter de blev randomiseret
til at deltage i en terrorisme- eller ikke-terrorisme medie-eksponeringsgruppe. De blev
efterfølgende inviteret til at deltage i en eksperimentel session. Ved denne session så
deltagerne i terrorisme medie-eksponeringsgruppen et ægte nyhedsklip om en nylig terror
begivenhed (London Bridge angrebet i 2017), og deltagerne i ikke-terrorisme medieeksponeringsgruppen så et ægte nyhedsklip af en ikke voldelig samfundsmæssig risiko
(robotrevolution). Deltagerne udfyldte et spørgeskema umiddelbart før og efter
interventionen. Sociodemografiske faktorer (alder, køn, forældres uddannelse og forældres
fødested) og opfattet livsstress blev vurderet ved baseline. Et manipulationstjek blev udført
efter interventionen. Opfattet sårbarhed for terrorisme, terrorrelateret bekymring og
efterspørgsel efter sikkerhedsforanstaltninger mod terrorisme blev vurderet inden og efter
interventionen.
Resultater
Artikel 1: Den endelige stikprøve inkluderede respondenter i første undersøgelse, der gav
komplette baseline data (n = 1205). En hierarkisk multiple regressionsanalyse viste, at blandt
personlighedsfaktorerne var både samvittighedsfuldhed og følelsesmæssig stabilitet direkte
negativt forbundet med opfattet sårbarhed for T2D efter justering for sociodemografiske
2
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faktorer, familiær disposition til T2D, T2D-relateret adfærd (kombineret moderat og hård
fysisk aktivitet, slikforbrug og forudgående T2D screening) og kropsmasse indeks. Endvidere
afslørede en række binære logistiske regressionsanalyser, der justerede for sociodemografiske
faktorer og familiær disposition til T2D, at samvittighedsfuldhed var forbundet med fysisk
aktivitet og kropsmasse indeks, ekstroversion med fysisk aktivitet og slikforbrug,
følelsesmæssig stabilitet med fysisk aktivitet, og åbenhed med kropsmasse indeks og
forudgående T2D screening. Sobel tests blev udført for at teste om mediation effekter var
signifikante. Disse tests afslørede, at samvittighedsfuldhed var indirekte negativt associeret
med opfattet sårbarhed overfor T2D via fysisk aktivitet og BMI. Endvidere var ekstroversion
indirekte negativt associeret med opfattet sårbarhed overfor T2D via fysisk aktivitet.
Artikel 2: Den endelige stikprøve indeholdte de respondenter, der var allokeret til enten den
gevinst-eller tabs-betonede sundhedsbudskabsgruppe i den første undersøgelse, og som gav
komplette data ved baseline, lige efter interventionen samt tre måneders opfølgning (n =
645). Data blev analyseret ved hjælp af binær logistisk regression, justeret for
sociodemografiske faktorer, familiær disposition til T2D, kropsmasse indeks og baseline
T2D-relateret adfærd. Gevinst-betoning var, ved opfølgning, forbundet med hyppigere hård
fysisk aktivitet og mindre hyppigt sukkerholdigt sodavandbrug. Desuden var højere niveau af
opfattet livsstress forbundet med mindre hyppigt hård fysisk aktivitet, og hyppigere forbrug
af slik og forarbejdet frugtjuice. Analyser af undergrupper viste, at effekten af den måde
budskaberne blev betonet, ikke afveg som en funktion af det opfattede stressniveau (lavt
versus højt).
Artikel 3: Den endelige stikprøve inkluderede deltagere fra studie 2, som gav komplette data
ved baseline samt lige inden og efter interventionen (n = 94). Data blev analyseret af en
række to-vejs analyser af kovarians (ANCOVA). Alle modellerne blev justeret for præ-test
scorer på den relevante udfaldsmål. Desuden blev modellen for opfattet sårbarhed for
terrorisme justeret for køn og forældres uddannelse, og modellerne for terrorrelateret
bekymring og efterspørgsel efter sikkerhedsvagter på universiteter i dagtimerne blev justeret
for køn. Hverken medie eksponering eller opfattet livsstress påvirkede post-test scorer på
opfattet sårbarhed for terrorisme, terrorrelateret bekymring eller efterspørgsel efter
sikkerhedsforanstaltninger. Der var en signifikant interaktionseffekt mellem medieeksponering og opfattet livsstress på post-test scorer på efterspørgsel efter videoovervågning,
efterspørgsel efter obligatoriske visitation af tasker på universiteter samt efterspørgsel efter
sikkerhedsvagter på universiteter i dagtimerne. Deltagere med et lavere niveau af livsstress
x

havde en tilsvarende score i disse tre mål i både terrorisme og ikke terrorisme medieeksponerings gruppen, hvorimod deltagere med et højere niveau af livsstress havde en større
efterspørgsel efter sikkerhedsforanstaltninger end i ikke-terrorisme medieeksponeringsgruppen.
Konklusioner
Artikel 1: Fundene viser anvendeligheden af FFM personlighedstræk i forståelsen af T2Drisikoopfattelse blandt unge voksne.
Artikel 2: Fundene indikerer, at både opfattet livsstress og budskabets karakter (gevinst- vs.
tabs-betonet sundhedsbudskab) påvirker T2D-relateret adfærd hos unge voksne. Dog
indikerer fraværet af en moderator-effekt, at reaktioner på budskaberne ikke afhænger af
forudgående niveau af general livsstress.
Artikel 3: Unge voksne med forhøjet niveau af opfattet livsstress er mere sårbare over for
terrorrelateret mediedækning end dem med mindre livsstress, i forhold til et ønske om
sikkerhedsforanstaltninger i terrorisme. Dette tyder på, at højere niveau af general livsstress
kan gøre de unge mere sårbare (sensitive) overfor påvirkningen af truende information.

xi

1. GENERAL INTRODUCTION
Why focus on young people’s reactions to the threats of T2D and terrorism? T2D is
becoming more common in young adults [1]. However, perceptions of T2D risk tend to be
low in this group [2-5]. What has been a major concern in recent years among adults of all
ages across Europe on the other hand are terrorist attacks – as shown by opinion polls across
Europe and North America [6, 7]. While there actually has been an increase in the number of
terrorist attacks in Europe, the likelihood of an individual becoming the victim of a terrorist
attack is extremely small. In fact, statistically speaking, the chances of an individual
developing T2D are much higher than being harmed in a terrorist attack, so why do
perceptions of T2D and terrorism not reflect this?
Several decades of research have been devoted to investigating factors that determine
people’s responses to risk and information about risk. Early on, Slovic et al. with their
‘psychometric paradigm’ showed that lay people’s perceptions of hazards differ greatly from
those of experts. While experts view risks as the likelihood of harm based on mortality
estimates, lay perceptions of risk are far more subjective and linked to specific qualitative
features of hazards, in particular the two dimensions labelled as “dread risk” and “unknown
risk” [8]. Seen from the perspective of this framework, lay people’s perceptions of terrorism
risk fill the criteria for high dread, defined by involuntariness, dread, catastrophic potential,
fatal consequences as well as inequitable distribution of risks and benefits among other
characteristics. Conversely, high dread does not typically characterize people’s perceptions of
lifestyle-related health risks, such as food intake or sedentariness, since these are mostly
considered voluntary and controllable as well as comparatively well-known [9].
The psychometric paradigm challenged the notion that people base their judgements on
purely rational deliberation of likelihoods, as did another approach trying to explain decisionmaking processes: Prospect Theory [10, 11]. With this theory, Tversky and Kahneman
proposed among other things that under conditions of uncertainty people make choices based
on values assigned to potential gains and losses and that they tend to assign higher weights to
losses than gains, i.e. are generally loss-averse. Further work by Tversky and Kahneman has
shown that people often use heuristics (mental short cuts) when making judgements and
decisions as well as evaluating gains and losses. Perhaps the most prominent among those
“rules of thumb” is the “availability heuristic” [12], which describes the phenomenon that
people tend to rely on vivid examples that immediately come to mind when making
1

judgements about the likelihood of risks. Types of risks which are thus easily recalled
because they have featured prominently in the mass media tend to be overestimated in terms
of likelihood of occurrence.
More recently, Slovic et al. have proposed an “affect heuristic” [13] which guides decision
making and risk evaluation, and in a similar vein Loewenstein et al. put forward the “risk as
feelings” concept [14]. With these approaches, it has been suggested that people’s judgments
and decisions are not only or even mainly based on rational deliberations but rather on
emotional processes. In other words, people may evaluate risk information based on their gut
feelings [15]. They do this, as Slovic et al. have termed it by tapping into an “affect pool” of
mental images and pictures related to the specific risk [13].
At present, there is general consensus that emotional processes are critical in risk perception
as well as risk reactions. Thus, to be effective, risk communications need to not only target
people’s cognitions about risks, in particular their knowledge, but also the emotions related to
them. However, the extent to which emotional processes are triggered may vary and depend
on message characteristics on the one hand and underlying differential vulnerabilities on the
other. As for the relevance of message characteristics for risk communication effects, prior
research has particularly focused on factors influencing people’s reactions to gain vs. loss
framed health messages. Gain-framed messages emphasize the health benefits of adopting a
recommended action, whereas loss-framed messages emphasize the health costs of not
adopting the action.
Responses to a risk message are also likely to depend on characteristics of the recipient and
the situational circumstances this person finds herself/himself in. One factor that so far has
been mostly overlooked as a potential determinant of T2D risk perception is personality.
Within psychology, personality is understood as being made up of stable traits that are unique
to the individual [16]. Such traits are believed to affect people's behavioral choices and
patterns across different situations. Prior research has documented associations between
personality traits and perceptions of lifestyle-related health risks, such as lung cancer, alcohol
dependency and venereal disease/AIDS [17]. Furthermore, personality traits have been linked
to lifestyle factors, such as PA, dietary behaviour and overweight/obesity [18-21]. Thus, it
might be expected that personality traits would be indirectly related to T2D risk perception
via related health behaviours.
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Beyond dispositional factors, the situational context a person finds him/herself in as well as
person-environment transactions, that is, the specific way a person in general deals with
environmental demands, might be relevant for how that person reacts to risks and specific
risk messages in that he/she may be differentially sensitized and responsive towards risk
information in comparison to other individuals. In line with this assumption, it has been
shown that persons with high dispositional anxiety or anxiety disorder seem to be more likely
to detect and process threat-related information [22]. Related to this, early experimental
research by Bower on the role of emotion in information processing pointed out that people
are sensitized towards information that is congruent with their current mood states [23-25].
Another factor in this context which, similar to anxiety, might specifically attune people
towards threats to health and well-being, is perceived life stress. This could be of particular
relevance since, particularly among young adults, stress seems to be on the rise. A recent
nationwide study in Denmark, for instance, has shown that the prevalence of perceived stress
among Danes aged 16 or over has increased by 4.3 percentage points in the period 20102017, and that young women aged 16 to 24 years were particularly affected [26]. However,
research has yet to investigate the question of whether people with higher and lower levels of
life stress differ in their responses to risk messages.
The above-mentioned gaps in knowledge are what have driven this Ph.D. project. Do
personality traits play a role in determining T2D risk perception among young adults? Does
perceived life stress influence young adults responses to (a) framed messages targeting T2D
prevention and (b) media coverage of terrorism? These are the research questions that were
addressed. Sections 2 and 3 describe the background for this Ph.D. project in more detail.
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2. BACKGROUND: STUDY 1
2.1. Introduction to T2D
T2D is a chronic disease that occurs when the body can no longer effectively use insulin, a
hormone made by the pancreas that absorbs glucose into cells for use as energy. This leads to
a buildup of glucose in the bloodstream, known as hyperglycemia [27]. T2D has been linked
with overweight and obesity, unhealthy diet, physical inactivity, prediabetes or impaired
glucose tolerance, smoking and past history of gestational diabetes. These factors are all
related to lifestyle and hence modifiable. Non-modifiable factors associated with T2D risk
include older age, ethnicity and family history of T2D [27]. If left undiagnosed or untreated,
T2D can have severe consequences for health and quality of life. Possible long-term physical
consequences include coronary heart disease, kidney failure, leg amputation, vision loss, and
nerve damage. The disease can increase the overall risk of dying prematurely. Furthermore,
poorly controlled diabetes in pregnancy increases the risk of various complications, including
fetal death [28].
T2D poses a major threat to public health in the 21st Century. The prevalence of T2D among
adults in Europe alone has risen from 4.9% in 2000 to 8.8% in 2017 [27, 29]. The latest
figures from the Danish Diabetes Association indicate that as of the start of 2017, there was
approximately 260,750 people with diabetes (primarily T2D) in Denmark, corresponding to
4.5% of the population. This is more than twice the number in 2000 [30]. By 2030, the
number of people with T2D in Denmark is expected to reach 430,000 [31]. Diabetes costs
Danish society about 31.8 billion kroner a year [32].
Most people affected by T2D are middle-aged or elderly, but this does not mean that younger
adults should not be targeted for preventive intervention. The rise in T2D is clearly associated
with modifiable behavioural habits, such as increased consumption of energy-dense foods as
well as sedentary lifestyles [28]. These habits are usually established and stabilized long
before the onset of diabetic symptoms, i.e. in adolescence and young adulthood [1], and,
therefore, early prevention is particularly important for T2D, as it is for many lifestyle
diseases, such as cardiovascular disease.
In addition to this, recent developments indicate that T2D is becoming more common among
young adults. Based on data from the International Diabetes Federation, it has been estimated
that the percentage of young adults (aged 20-39 years) with T2D has risen from 13% to 16%
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worldwide from 2000 to 2013 [1]. While this development seems most striking in the
developing world, this trend has also been observed in industrialized Western countries. In
the US, prevalence rates among 20-44 year olds have risen from 2.7% during the period
1988-2004 to 4.5% in 2011/2012 [33]. Furthermore, an increase in the incidence of T2D has
been found in some European countries, such as the UK where the standardized incidence
ratio for individuals under 40 years old was 598 per 100.000 in 2006-10 as compared to 217
in 1996-2000 [34]. Early onset T2D results in longer life course exposure to hyperglycemia
and its potential consequences [1]. Furthermore, T2D is a more aggressive disease when it
occurs at a younger age [1, 35]. For these reasons, T2D prevention efforts should consider
involving younger adults, and efforts could start by raising awareness of the problem in this
target group.
Communication about health risks is a major part of public health as well as medical practice.
T2D risk communication is difficult when it comes to young people, since many in this group
might simply not believe that such messages apply to them and as a result they may show
little interest in or motivation for seriously considering the message content. However, as
pointed out by influential health behaviour theories, such as the Health Belief Model [36] and
Protection Motivation Theory [37], failure to recognize one’s own health risks is likely to
prevent the adoption of necessary protective behaviours. Research from the US has shown
that there is a tendency among students to perceive a higher T2D risk for their peers than for
themselves [2, 3, 5], and this tendency has been linked to lower levels of perceived
susceptibility to T2D in this group [4]. This is concerning because – as mentioned above –
this lack of awareness can lead to inactivity. To develop effective communications, it is
therefore important to identify the factors that determine young adults’ perceptions of T2D
risk. Research is scarce in this area. Prior studies conducted on US college students have
focused on the role of sociodemographic and medical risk factors, such as age, sex,
birthplace, race/ethnicity, income, family history of T2D, pre-diabetes, awareness of blood
glucose level and overweight/obesity – as well as perceptions about the causes of diabetes –
for T2D risk perception [2, 3, 38, 39]. Of these factors, only family history of T2D has
emerged as a consistent predictor [3, 38].
At present, even less is known about the role of psychological factors in this context. For
example, it could be supposed that people’s personality traits may have an have an impact on
how they perceive personal health risks, not at least because personality traits also govern the
choice of health-promoting or risky behaviors, such as smoking, alcohol consumption, PA
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and healthy/unhealthy eating habits [18, 19, 40-43]. Research has yet to address potential
relationships between personality traits and T2D risk perception. Thus, the focus of paper 1
was on examining the possible role of personality in T2D risk perception among young
adults. Further background information is presented in section 2.2. Paper 1.
Furthermore, an important consideration in the communication of T2D risk is how the
behavioural recommendations in messages are framed. Goal framing is frequently used in
health persuasion. In goal framing, it is not the health behaviour itself that is framed, but
rather its potential to provide a benefit (gain frame), or its potential to provide a loss (loss
frame) [44]. No dominance of one approach can be claimed but generally message
effectiveness may depend on moderating factors, including contextual and stable individual
difference variables [45, 46]. To date, little evidence exists of how prior emotional states
might interact with message framing. How young adults react to framed health messages
might depend on the level at which they perceive their lives as stressful, independent of the
threat targeted in the message. Stress is a common problem among young adults in Western
countries [26, 47-49] and it has been linked to T2D-related behaviours, such as unhealthy
eating and lack of PA, in this group [50-56]. Furthermore, there is evidence to suggest that
such behaviours may more or less be intentionally used by young adults to cope with stress
[57, 58]. However, there have been no studies examining whether people with low and high
levels of perceived life stress differ in their responses to framed health messages. Therefore,
the focus of paper 2 was on examining the impact of prior levels of perceived life stress on
young adults’ behavioural responses to gain- vs. loss-framed messages promoting T2D
prevention. Further background information is presented in section 2.3. Paper 2.

2.2. Paper 1:
2.2.1. T2D risk perception in young adults
To date, few studies have investigated T2D risk perception in young adults, most of which
are studies on US college students. Some studies have examined how students perceive their
risk of developing T2D compared to their peers (comparative risk perception). Sealey-Potts
and Reyes-Velazquez [5] found that significantly more participants (68%) perceived their
peers to be at risk for developing T2D as compared to themselves (23%). Mongiello et al. [3]
identified participants with three or more risk factors for T2D and found that 39% perceived
themselves to be less likely to develop T2D than others. These individuals were subsequently
characterized as underestimators as opposed to realistic estimators. Similarly, Amuta et al. [2]
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found that 33% of overweight/obese participants perceived themselves to be at much lower or
slightly lower T2D risk compared to people their age, which likely indicates an
underestimation of actual risk. These findings suggest that there is a tendency among students
to have an optimistic bias towards developing T2D. Furthermore, optimistic bias about T2D
risk has been linked to lower levels of perceived lifetime susceptibility to T2D [4].
2.2.2. Factors associated with T2D risk perception in young adults
Little is known yet about potential determinants of young adults’ perceptions of T2D risk.
The above-mentioned study by Amuta et al. [2] examined gender differences in T2D risk
perception and found that females had significantly higher levels of perceived lifetime
susceptibility to T2D than males, and higher comparative risk perception concerning T2D.
Other studies conducted on US college students have assessed multiple predictors of T2D
risk perception. The above-mentioned study by Mongiello et al. [3] showed that participants
identified as underestimators were more likely than realistic estimators to be male, have no
family history of T2D, and to be born outside the US. Age, race/ethnicity, income, college
type, and BMI were not significant predictors of comparative risk perception concerning
T2D. Another study found that participants who identified themselves as being part of a
race/ethnicity other than non-Hispanic white, and who had a greater number of family
members with T2D, were more likely to have higher levels of perceived 10-year and lifetime
susceptibility to T2D compared to their counterparts. [38]. Non-significant predictors
included sex, having discussed family history of T2D with parents, and perceptions about the
causes of T2D (behavioural, social, genetic, and environmental). Furthermore, Seo et al. [39]
found that participants who were overweight/obese, had been told they were pre-diabetic, and
who did not know their blood glucose level, were more likely than their counterparts to
perceive themselves as being susceptible to developing T2D, after controlling for age,
race/ethnicity and having a direct family member with T2D. Overall, only family history of
T2D has consistently been found to increase students’ perceived risk of T2D, whereas
findings regarding the other factors are ambiguous.
2.2.3. The role of personality in health risk perception
2.2.3.1 The concept of personality

Aa previously mentioned, personality is made up of stable traits that are unique to the
individual [16]. These traits have been defined as “dimensions of individual differences in
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tendencies to show consistent patterns of thoughts, feelings and actions” (p. 25) [16].
Currently, the most popular taxonomy for personality traits is the Five Factor Model (FFM)
[59], which comprises five basic dimensions: openness to experience (closed to experiences),
conscientiousness (lack of conscientiousness), extraversion (introversion), agreeableness
(disagreeableness) and neuroticism (emotional stability). These traits are present in varying
degrees in all people [16]. People with high openness to experience tend to be imaginative,
creative, original and curious, whereas those who score low on this trait are inclined to be
down-to-earth, uncreative, unconventional and uncurious. People with high conscientiousness
are generally conscientious, hardworking, well organized and punctual, while low scorers on
this trait are prone to being negligent, lazy, disorganized and late. People with high
extraversion tend to thrive in activities that involve large social gatherings and play an active
role in them. In contrast, people who are more introverted are likely to enjoy spending time
alone or with close friends and play a more passive role in large social gatherings.
Furthermore, they tend to be less talkative and affectionate than extraverts. People with high
agreeableness are generally trusting, lenient and good-natured, whereas those who are more
disagreeable have a tendency to be suspicious, critical, ruthless and irritable. Lastly, people
with high neuroticism are prone to experiencing negative emotions, such as nervousness,
anxiety and anger, and to be self-conscious and temperamental. On the other hand, people
who are more emotionally stable are typically calm, even-tempered, comfortable and
unemotional [16]
2.2.3.2. Mechanisms of influence

Personality dispositions might either directly influence risk perception or indirectly work via
health-related behaviours. In the first case, people who are, for instance, less open to new
experiences or less emotionally stable may be more likely to perceive threat, while people
high in extraversion and sensation-seeking might feel less easily threatened. An indirect
effect could occur where a differential level of risky or protective health behaviours in
persons with different personality traits leads to lesser or higher levels of risk perception.
Thus, for instance, people with higher levels of conscientiousness may be more likely to
adhere to health recommendations and avoid unhealthy behaviours, such as alcohol
consumption, and accordingly – since they are aware they have a healthier lifestyle – also
have lower risk perceptions regarding cancer or coronary heart disease.
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2.2.3.3. Prior research

There is some evidence to suggest that direct and/or indirect relationships may exist between
personality traits and perceptions of health risks. Sjöberg [60] examined associations between
FFM personality traits and personal risk perceptions of 26 hazards in a sample of college
applicants in Sweden. Regarding lifestyle-related health risks, it was found that higher
emotional stability and conscientiousness were associated with lower risk perception of AIDS
and unhealthy dietary habits. Higher emotional stability was also associated with lower risk
perception of sunrays. Another study investigated associations between FFM personality
traits, risky health behaviors and perceived susceptibility to lung cancer, alcohol dependency,
driving accidents and venereal disease/AIDS among university students in Switzerland [17].
The results showed that particularly conscientiousness and agreeableness were more or less
consistently negatively associated with perceived susceptibility to the investigated health
risks, either directly or indirectly via related health behaviors or (mostly) both.
FFM personality traits have also been shown to influence factors associated with T2D risk in
diverse samples of adults. A systematic review of the literature showed that higher
conscientiousness and openness were associated with healthy dietary practices [20]. Another
systematic review has linked higher neuroticism and lower conscientiousness to
overweight/obesity [21]. Moreover, two meta-analyses found that lower neuroticism along
with higher openness, extraversion and conscientiousness were associated with increased PA
[18, 19]. Thus, it is possible that these factors may represent potential mediating mechanisms
affecting associations between personality traits and T2D risk perception.
Considering the available evidence linking personality traits to health risk perception and
factors associated with T2D risk, it is highly relevant to examine both direct and indirect
pathways from personality traits to T2D risk perception via PA, dietary behaviour and BMI
among young adults. Such research could help to identify reasons for low risk perception in
this target group, which may stand in the way of preventive behavioural action.

2.3. Paper 2
2.3.1. Health persuasion
Deeply ingrained within public health communications is the popular notion that people have
a considerable degree of control over their health, in particular when it comes to lifestyle
diseases. Rather than using the straightforward method of reporting ‘facts’ it has become
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increasingly popular for health communications to contain a persuasive content, that is, they
attempt to influence people to adopt a particular belief or a particular course of action. For the
past three decades, a major focus of research has been on the effects of goal framing. In goal
framing, health behaviour can be framed in terms of its potential to provide a benefit (gain
frame) or its potential to avoid a loss (loss frame) [44]. For instance, a brochure promoting
regular PA can highlight the benefits of this practice (e.g. regular exercise helps to prevent or
delay T2D) or the costs of avoiding it (e.g. failing to exercise regularly increases your risk of
developing T2D).When people’s responses to outcome information vary depending on how it
is framed, this is known as a framing effect [44]. Numerous studies over the years have
focused on investigating which frame, gain or loss, has the higher persuasive impact on
protective behaviour change. Findings, however, have been discrepant, and in the meantime,
there is some agreement that no general dominance of one approach can be claimed but that
generally message effectiveness may depend on contextual and personal variables that
moderate framing effects.
2.3.1. Moderators of goal framing effects – what do we know so far?
What has mostly been investigated so far are differences in the occurrence or direction of
framing effects depending on the function of the recommended health behaviour. Drawing
from Prospect Theory [10, 11], Rothman and Salovey [61] proposed that gain-framed
messages would be more effective in promoting behaviours that have a relatively low risk of
an unpleasant outcome (e.g. help prevent the onset of a health problem) because people tend
to avoid risks when considering potential gains. Conversely, loss-framed messages were
argued to be more effective for promoting behaviours that involve some risk of an unpleasant
outcome (e.g. may detect a health problem) because people tend to become more risk-seeking
when considering potential losses.
Inspired by this reasoning, many studies have investigated the effects of gain vs. loss framing
for health messages recommending either a prevention- or detection-oriented behaviour.
Gallagher and Updegraff [46] set out to provide an updated meta-analysis of these studies.
The results for detection-oriented behaviours showed no differential effects of message
framing on behavioural responses. For prevention-oriented behaviours, a small significant
gain frame advantage was found for behavioural responses, however effects were only found
in the areas of skin cancer prevention, smoking cessation and PA. No effects were found for
dietary and obesity-related behaviours, oral health behaviours, safe sex or vaccination
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behaviours. Thus, it is evident that Rothman and Salovey’s predictions cannot explain the
entire pattern of results reported in this meta-analysis.
Another approach considers the extent to which individual differences moderate the impact of
framed health messages, and a sizable body of research already exists in the area. In a
systematic review of the literature, Covey [45] reported consistent interactions of message
framing with dispositional factors, such as ambivalence, approach-avoidance, regulatory
focus, need for cognition and self-efficacy beliefs. Beyond stable individual differences, a
limited number of studies have examined the role of experimentally induced mood in
moderating framing effects, primarily in samples of US college students [62-66]. These
studies operationalized the “persuasiveness” of framed health messages as intentions to adopt
the recommended behaviour and/or actual behaviour change. However, the results have been
inconclusive. One study showed that gain-framed messages were most effective when
matched with positive mood, whereas loss-framed messages were most effective when
matched with negative mood [62]. Similarly, Yan et al. found that such effects occurred when
positive mood was coupled with action-oriented behaviour and negative mood was coupled
with restraint-oriented behaviour [63]. In contrast, Keller et al. [64] reported that gain- and
loss-framed messages produced the most persuasive effects when participants’ mood did not
align with the message frame. The remaining studies failed to find an interaction between
mood and message framing [65, 66]. Other work has investigated whether discrete negative
emotions interact with message framing. For example, Gerend and Maner [67]
experimentally induced fear vs. anger in US college students before presenting them with a
gain- or loss-framed message promoting fruit and vegetable consumption. Fruit and vegetable
intake was assessed two weeks after message exposure. The results revealed that participants
in the fear condition were most responsive to the loss-framed message, whereas those in the
anger condition reacted more strongly to the gain-framed message.
2.3.2. Why is it relevant to look at psychological stress as a moderator?
2.3.2.1. The concept of stress

According to the cognitive-mediational approach, proposed by Lazarus [68], all negativelyvalenced emotions (anger, envy, jealousy, anxiety, fear, guilt, shame and sadness) are caused
by psychological stress. Stress arises when a person appraises a transaction with the
environment as threatening, challenging, or harmful. Such appraisals, in turn, influence the
coping process and resulting emotions. Stress is particularly powerful when a person
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appraises a transaction with the environment as a threat (characterized by uncertainty) that is
likely to exceed his/her ability to cope, and this may lead to anxiety.
2.3.2.2. Stress in young adults

Recent research suggests that stress is a common problem in Western countries, especially
among young adults. The 2017 Stress in AmericaTM survey found that stress levels were, on
average, higher among Millenials (5.7 on a scale of 1 to 10) compared to Boomers (3.9), Gen
Xers (5.3), and adults over 72 years old classified as Matures (3.3) [47]. A UK survey
conducted in collaboration with YouGov reported that 60% of 18- to 24-year-olds have felt
so stressed by the pressure to succeed in the past year that they felt overwhelmed or unable to
cope [49]. Furthermore, in a nationwide survey conducted for the Danish Health Authority
[26], 25.1% of Danes aged 16 years or over reported that they had experienced high levels of
perceived life stress during the previous month, as measured by the 10-item Perceived Stress
Scale (PSS-10) [69]. This represents an increase of 4.3 percentage points since 2010. Young
women aged 16 to 24 years were particularly affected, with 40% reporting elevated stress
levels. For further information about the PSS-10 see section 5.2.6. Measures.
2.3.2.1. Relationship between stress and T2D-related behaviours

A recent narrative review reported evidence for a positive association between stress and
unhealthy dietary intake as well as a negative association between stress and healthy dietary
intake in diverse samples of college students [50]. Other studies have documented a negative
association between self-reported vigorous PA and perceived stress in this group [51-54], a
finding that has been corroborated by studies that measured PA objectively [55, 56]. One
possibility is that unhealthy eating and PA constitute efforts to cope with stress, and there is
some evidence to support this notion. A longitudinal, population-based study in Finland
found that adults (aged 31 years) who were classified as stress-driven eaters tended to eat
sausages, hamburgers, pizza and chocolate more frequently than their counterparts [58].
Furthermore, Thome and Espelage [57] administered an “exercise as coping scale” to US
college students, asking how often they engaged in various types of exercise when faced with
a difficult or stressful situation. Higher scores on this measure were associated with higher
levels of exercise and lower levels of anxiety.
In light of the above evidence, it could be speculated that the general level of stress
experienced by people might moderate the effects of health messages, that is, those with
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lower and higher stress levels may react differently to health messages including different
frames of such messages. On the one hand, it might be expected that the often-negative
emotions accompanying stress experiences could sensitize people towards “threat
information” causing them to be more inclined to attune to loss-framed messages (mood
congruency). Support for this assumption comes from the previously mentioned experimental
research by Bower et al. indicating that people are sensitized towards mood congruent
information [23-25]. Furthermore, persons with high dispositional anxiety or anxiety disorder
have been found to be more likely to detect and process threat-related information [22]. On
the other hand, Rothman and Salovey [61] have suggested that message framing effects may
be restricted to people who process messages in a systematical (vs. heuristic) manner, i.e.
they cognitively elaborate on the message content (see Petty & Cacioppo [70]). Given that a
high level of stress may interfere with cognitive processing [71, 72], highly stressed people
might in general be less responsive to message framing compared to those with lower stress
levels. Research examining such effects is needed as it could help inform T2D risk
communications by identifying specific groups that may be more or less responsive to such
communications

3. BACKGROUND: STUDY 2
3.1. Concern about terrorism and demand for security measures in Europe
Since early 2015, Europe has witnessed an increasing number of terrorist attacks at the hands
of the terrorist organization Islamic State of Iraq and Syria (ISIS). France and the UK have
been critical targets. Terrorist attacks have also taken place in countries such as Belgium,
Denmark, Finland, Germany, Netherlands, Spain, and Sweden. As a result, the threat of
terrorism has become a major concern among adults of all ages across Europe, as indicated
by recent opinion polls. In 2017, the Pew Research Center [6] conducted a survey in 30
countries asking about eight possible threats – including the threat posed by ISIS. Looking
across the 10 European countries surveyed, a median of 74% of the respondents (aged 18
years or older) reported that ISIS is a major threat to their country. Furthermore, ISIS was
named as the top threat in six of these countries: France, Italy, Germany, UK, Netherlands
and Poland. Denmark was not included in this investigation. However, the Danish
Foundation – “Trygfonden”, conducted a survey in 2017 inquiring into Danes’ sense of
security [7]. It was found that more than half (55%) of the respondents (aged 18 years or
more) agreed with the statement that Denmark would probably be hit by terrorism in the next
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year. Regarding public demand for security against terrorism, a 2018 Eurobarometer survey
of the 28 EU member states showed that 69% of the respondents (aged 15 years or over)
found current EU action to be lacking and that 77% wanted more EU intervention in the
future [73]. As previously mentioned, statistically speaking, the chances of an individual
being harmed in a terrorist attack are negligible. So how can the high level of perceived risk
and demand for security found among the European general public best be explained?

3.2. Determinants of reactions to terrorism risk – what do we know so far?
One of the earliest models of how lay people judge and react to risks is the psychometric
paradigm developed by Slovic et al. [8] (for further information about the psychometric
paradigm see section 1. General introduction).
Other research has demonstrated that closeness to a terrorist target in terms of temporal
and/or geographical proximity increases public risk perceptions about terrorism [74-77]. One
explanation for the effects is the previously mentioned “availability heuristic” which allows
people to make judgments about the likelihood of risks based on how easy they are to
imagine or recall [12]. Availability, however, mostly develops indirectly, that is, via exposure
to media reporting. Media tend to feature and “feed on” dramatic events such as terrorist
attacks, which is assumed to distort viewers perceptions of terrorism (or other dramatic
events) likelihood, since the mental images linked to these events are extremely vivid,
emotion-loaded and can easily be recalled. But what has so far been shown empirically
regarding people’s reactions to exposure to terrorism via the media?

3.3. Reactions to media coverage of terrorism
Prior experimental studies have indicated that exposure to terrorism-related media coverage
actually increases estimates of terrorism risk [78] and negative emotional reactions [79-82].
People may thus respond to information about terrorism risk depending on their emotions
rather than rational deliberation about likelihood, which is in line with the previously
mentioned “affect heuristic” [13], and “risk-as-feelings” concept [14]. These approaches have
suggested that judgements and evaluations are not always or mainly based on rational
cognitive processes but that in making these evaluations people tap into an “affect pool” of
mental images and pictures which offer mental-shortcuts to decision-making [13]. In an
experimental study by Traczyk et al. [83] for instance, it was shown that when people
experience negative consequences of risk they develop more stress as well as higher
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perceptions of risk and – as a consequence – the preparedness to take risks is diminished. In a
similar way, it can be expected that the very vivid horror images people connect with terrorist
attacks are likely to influence people’s risk estimates regarding terrorism on one hand, and
their felt needs and demands for societal measures to limit and control such risk on the other
[81].
However, it is well known that reactions to threatening events are not uniform across
populations, and many factors can be assumed to have a moderating impact, such as for
instance socio-economic background [84-86], cultural specificities and world views [82, 87,
88], personality [17, 60] or psycho-social resources [89]. Particularly relevant might be the
initial emotional states which people find themselves in and which might influence the
attention to and processing of risk-relevant information. This will be discussed in the next
subsection.

3.4. The role of incidental affect in shaping risk reactions
As previously mentioned, early experimental research by Bower et al. suggested that people
are sensitized to information that matches their current mood states [23-25]. Furthermore,
there is evidence to suggest that being in a negative mood can lead to the formation of
negative expectations (Forgas, 2003). In a similar vein, Loewenstein and Lerner [90] posited
“carry-over-effects” in that decision making and judgement is not only influenced by issuerelated but also by prior, incidental emotion. Moreover, Lerner and Keltner in their Appraisal
Tendency Framework [91, 92] proposed that emotions and related cognitive appraisals create
cognitive dispositions or “appraisal tendencies” which influence the perception and
evaluation of future events. This could explain why, for example, Johnson and Tversky in
their experimental study found that negative affect induced by newspaper reports of a tragic
event led to higher estimations of the frequency of many different risks, independent of
similarity with the initial story content [93]. Regarding the impact of prior emotional states
on terrorism risk reactions, Lerner et al. [81] documented that naturally occurring fear
increased estimates of terrorism risk among US adults. Furthermore, another US study found
that negative affect increased adults’ perceptions of terrorism risk – independently of
experimental exposure to media coverage of terrorism [78].
Beyond prior acute emotional states, it might be expected that the broader level at which
people perceive their lives as stressful could influence their reactions to terrorism risk (for
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further information about the concept of stress see section 2.3.2.1. The concept of stress). As
previously mentioned, persons with high dispositional anxiety or anxiety disorder have been
found to be more likely to detect and process threat-related information. Thus, similar to
people with anxiety, stressed people may already be sensitized to threats in their environment
causing them to be more inclined to attune to threatening information [22]. Whether there is
such differential susceptibility to terrorism-related information is not without relevance since
stress seems to be a common problem in Western countries, especially among younger
generations (see section 2.3.2.2. Stress young adults). Research in this area is needed as it
could help identify specific groups of people that may be more or less susceptible to the
effects of exposure to threatening information, which could inform the design and
implementation of emergency information strategies.

4. AIMS AND OBJECTIVES
The purpose of this Ph.D. project was to examine the role of specific determinants of young
adults’ reactions to the threats of T2D and terrorism. In pursuit of this aim, two web-based
experimental studies were conducted.

4.1. Study 1
The first study aimed to investigate: (a) cross-sectional associations between personality
traits, T2D-related behaviours and T2D risk perception (paper 1) and (b) the impact of
perceived life stress on behavioural responses to gain vs. loss-framed messages promoting
T2D prevention (paper 2). The study was guided by the following objectives:
1) to examine direct associations between personality traits and perceived susceptibility
to T2D as well as indirect pathways mediated via BMI and T2D-related behaviours
(PA, sweets consumption and prior T2D screening) (paper 1);
2) to test (a) main effects of message framing (gain vs. loss) and perceived life stress
(low vs. high) on follow-up T2D-related behaviours (PA, consumption of sugar-rich
foods and beverages as well as T2D screening); and (b) whether perceive life stress
interacts with message framing to explain follow-up T2D-related behaviours (paper
2).

4.2. Study 2
The second study aimed to investigate the impact of perceived life stress on immediate
cognitive and emotional responses to media exposure about a terrorism event vs. non16

terrorism-related content. This aim was addressed in paper 3. The specific objectives were to
assess: (a) main effects of media exposure (terrorism vs. non-terrorism) and perceived life
stress (low vs. high) on posttest risk reactions (perceived personal susceptibility to terrorism,
terrorism-related worry, and support for security measures against terrorism); and (b) whether
perceived life stress interacts with media exposure to explain post-test risk reactions.

5. METHODS
5.1. Overview
Two web-based experimental studies were conducted for this Ph.D. thesis. Papers 1 and 2 are
based on study 1, paper 3 is based on study 2. Table 1 below presents a brief overview of the
three papers.
Table 1. Overview of the three papers
STUDY 1
Paper 1
Aims

STUDY 2
Paper 2

Paper 3

To investigate direct

To investigate whether

To investigate whether

associations between

perceived life stress

perceived life stress

personality traits and

impacts behavioral

impacts immediate

T2D risk perception as

responses to gain- vs.

cognitive and emotional

well as indirect pathways

loss-framed health

responses to media

mediated via BMI and

messages promoting

exposure about a

T2D-related behaviours

T2D prevention

terrorism event vs. nonterrorism-related content

Design

Cross-sectional: This

Experiment with one

paper reports on baseline

follow-up measure

Experiment

data from study 1
Intervention

N/A

Exposure to gain- vs.

Exposure to terrorism vs.

loss-framed health

non-terrorism media

messages promoting

coverage

T2D prevention
Measurement

Data analysis

Standardized

Standardized

Standardized

questionnaire

questionnaire

questionnaire

Hierarchical multiple

Binary logistic

Analysis of covariance

regression

regression

(ANCOVA)

Binary logistic
regression
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Sobel tests
Population

University students

University students

University students

Study period

October 2016 – May

October 2016 – May

October 2017 – April

2017

2017

2018

5.2. Study 1
5.2.1.Design
This study utilized a 3 (message framing: gain frame, loss frame, risk information only) x 2
(perceived stress: low, high) factorial design.
5.2.2. Data collection
Data were collected via online surveys administered at baseline, immediately after the
intervention, and at 3-months follow-up. Paper 1 examined the baseline data. In paper 2,
follow-up data from the gain and loss frame groups were analyzed. All data were collected by
and stored in REDCap3. Data collection began in October 2016 and ended in May 2017.
5.2.3. Eligibility criteria
Eligibility criteria for participation in this study were: (1) being an undergraduate or graduate
student attending one of five major universities in Denmark4; (2) aged less than 40 years; (3)
having more than three months left on study program; and (4) no diagnosis of type 1 or type 2
diabetes.
5.2.4. Recruitment
The author of this thesis sent an email to study directors at the targeted universities asking if
they could forward a study announcement to students via email or upload it on E-learn, social
media (Facebook, Twitter) or other relevant student platforms.
5.2.5. Procedure
The baseline survey could be accessed by clicking on the weblink provided in the study
announcement. The introductory page presented information about the purpose of the study,
3

Research Electronic Data Capture
Aarhus University, University of Copenhagen, Aalborg University, University of Southern Denmark, Roskilde
University
4
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eligibility criteria, methods of data collection, and data protection. Furthermore, it
emphasized that participation was voluntary and anonymous. Participants could indicate their
consent by clicking on a radio button that stated, “I want to participate in this study”. Once
consent was provided, participants were guided to the survey questions. The final question
asked participants to provide identifying information (email address), so that data from the
other surveys could be linked.
After completing the baseline survey, participants were randomly assigned (via REDCap) to
one of three groups (gain frame, loss frame, risk information only), and subsequently (within
2-3 days) sent an email with a weblink granting access to the intervention. The ‘riskinformation-only’ group was presented with information about T2D risk in young adults. The
same risk information was presented to the two framing groups. In addition, these two groups
received a message emphasizing either the health benefits of adopting the recommended
actions (gain frame) or the health costs of failing to adopt them (loss frame). For further
information about the intervention see section 5.2.6.2. Intervention. Participants completed
the post-test survey directly after reading the material. After three months, an email with a
weblink granting access to the follow-up survey was sent to participants. Participants’ email
addresses were deleted from the database once data from all three surveys had been linked.
5.2.6. Measures
5.2.6.1. Baseline survey

The baseline survey covered the following areas: sociodemographic factors (age, sex,
parental education, parental birthplace), family history of T2D, perceived susceptibility to
T2D, T2D-related behaviours (PA, consumption of sugar-rich foods and beverages, prior
T2D screening), personality traits, and perceived life stress.
Single items were used to probe age, sex, parental education (highest level of education
attained by either parent), parental birthplace (within or outside Denmark)5, and family
history of T2D (immediate or extended family members).
Perceived susceptibility to T2D was assessed using a single Likert-type item: “How likely is
it that you will develop T2D at some point in your life?” Responses were rated on a 7-point
scale ranging from 1 (extremely unlikely) to 7 (almost certain).

5

Proxy measure for having a Danish vs. foreign/immigrant background
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Moderate and vigorous PA were assessed separately by asking: “In the last three months,
how many times a week on average did you engage in moderate-intensity PA for at least 30
minutes a day/vigorous-intensity PA for at least 20-30 minutes a day?” The response options
were: ‘less than once a week’, once a week’, ‘2 times a week’, ‘3-4 times a week’, ‘5-6 times
a week’, and ‘7 times a week’.
Consumption of sugar-rich foods and beverages was assessed by asking, “In the last three
months, how often on average did you eat/drink: (a) sweets (e.g. chocolate, cookies,
winegums etc.) and/or ice cream? (b) ready-made fruit juice (e.g. orange juice, apple juice
etc.) from the supermarket? (c) non-diet soda drinks (e.g. Coke, Pepsi, Sprite etc.)?” The
response options were ‘less than once a month or never’, ‘once a month’, ‘several times a
month’, ‘once a week’, ‘several times a week’, ‘once a day’, and ‘more than once a day’.
Prior T2D screening was assessed by asking, “Have you ever been tested for T2D?” (yes or
no).
Personality traits were measured using the Ten-Item Personality Inventory (TIPI) [94]. The
TIPI includes two items for each of the FFM personality dimensions (openness,
conscientiousness, extraversion, agreeableness and emotional stability). Each item consists of
pairs of descriptors tapping into the same pole of the dimension in question. Half of the items
correspond to the positive pole of the dimensions, the other half the negative pole. Each item
is evaluated on a 7-point Likert scale ranging from 1 (disagree strongly) to 7 (agree strongly).
A total score for each dimension is generated by inversing the reverse scored items, and then
computing the average of the two. Higher scores indicate higher levels of that particular
personality trait.
Perceived life stress was measured using the previously mentioned PSS-10, which is a global
assessment of the degree to which individuals appraise their lives as stressful in terms of
unpredictability, uncontrollability and overload [69]. Respondents are asked to indicate how
often they felt or thought a certain way during the previous month. Each items is rated on a 5point scale ranging from 0 (never) to 4 (very often). Total scores range from 0-40, with
higher scores indicating higher levels of perceived stress. Cronbach’s alpha for the PSS-10
was .90.

20

5.2.6.2. Intervention

Participants in the gain and loss frame groups were requested to read a health brochure. The
first section of the brochure provided information about T2D risk in young adults. The
second section included a message emphasizing either the health benefits of adopting three
recommended behavioural actions (gain frame) or the health costs of failing to adopt them
(loss frame). The recommended actions were to ‘get screened regularly for T2D’, ‘limit the
amount of sugar in your diet’, and ‘be physically active on a regular basis’. The two versions
of the brochure can be found in Appendix 1 (gain frame) and Appendix 2 (loss frame).
5.2.6.3. Post-test survey

First, participants rated how informative they thought the brochure was on a 7-point scale
ranging from 1 (not at all) to 7 (very much). They also indicated on 7-point scales which
mood the brochure created (mostly negative to mostly positive) and how threatened they felt
by the information in the brochure (not threatened at all to very threatening). These questions
were included as a manipulation check. Following this, participants reported their height and
weight, which were used to calculate BMI (kg/m2). In paper 1, BMI was treated as a baseline
variable since it was not expected to undergo relevant changes between the baseline and posttest assessments.
5.2.6.4. Follow-up survey

Participants answered the same questions about PA as well as consumption of sugar-rich
foods and beverages that were included in the baseline survey.
T2D screening was assessed by asking, “In the last three months, did you get tested for
T2D?” (yes or no).
5.2.7. Survey translation
All surveys were available in English and Danish. The health brochures and single item
measures were translated from English to Danish by the author of this thesis and then
checked by a student intern. Regarding the multi-item measures, a validated Danish
consensus version of the PSS-10 was used [95]. Cronbach’s alpha for the Danish PSS-10 in
this study was .88. Since no Danish version of the TIPI exists, it was arranged for the scale to
be translated to Danish and then back-translated to English. Two researchers who were
knowledgeable of the English speaking culture but whose mother tongue was Danish
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produced independent Danish translations of the original English version. The author and
main supervisor of this thesis worked closely with them to produce a Danish consensus
version. A third researcher, who was fluent in English and who had no knowledge of the TIP
translated the Danish consensus version back to English. When compared with the original
version, the back-translated version was found to be satisfactory. The final Danish version
was prepared after reaching a common consensus between all the experts and subsequently
pilot tested on five Ph.D. students.
5.2.8. Ethics and data protection
Procedures for data storage were approved by the Danish Data Protection Agency [96].
According to Danish law, studies that are questionnaire-based and do not include a clinical
intervention are exempt from ethical approval [97]. All participants provided informed
consent.
5.2.9. Data analysis
5.2.9.1. Data cleaning and preparation

All statistical analyses were performed using IBM SPSS Statistics for Windows, Version 24.0
(Armonk, NY: IBM Corp). The significance level was set at p <.05. Data collected via
REDCap were imported to SPSS, and variables were defined (name, type, label, values,
missing etc.).
When summing up scores for the PSS-10 missing values were replaced by individual item
means in cases where only one or two items were missing.
The following variables were collapsed into dichotomous formats: parental education
(university vs. other), parental birthplace (both parents born in Denmark vs. other), family
history of T2D (no/don’t know vs. yes), moderate PA (below recommended level vs. at or
above recommended level), vigorous PA (below recommended level vs. at or above
recommended level), sweets consumption (less than once a day vs. once a day or more), fruit
juice consumption (once a week or less vs. more than once a week), soda consumption (once
a week or less vs. more than once a week), BMI (underweight/normal weight vs. preobese/obese), and perceived life stress (low vs. high).
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The cut-off points for vigorous and moderate PA are based on the Danish Health Authority’s
recommendations for weekly physical activity for adults aged 18-64 years: ‘7 times a week’
for moderate PA, and ‘more than once a week’ for vigorous PA [98]. In paper 1, scores on
both indicators were combined to form a composite PA variable with two categories: ‘below
recommended level’ (below cut-off on both moderate and vigorous PA) vs. ‘at or above
recommended level’ (above or equal to the cut-off on either moderate or vigorous PA). In
paper 2, only vigorous PA was assessed.
The cut-off for BMI was based on the World Health Organization’s BMI classification [99].
Participants with a BMI of less than 25 were classified as underweight/normal weight, and
those with a BMI of 25 or more were classified as pre-obese/obese.
As the PSS-10 is not a diagnostic instrument, there is no clinically justifiable cut-off score.
The cut-off for perceived life stress was based on the logical mid-point of the scale
differentiating between those who on average rarely or never experienced stress (low stress =
scores between 0-19) and those who experienced stress more often (high stress = scores
between 20 and 40).
Participants with missing data were excluded from subsequent analyses.
5.2.9.2. Descriptive statistics and bivariate analyses

In papers 1 and 2, continuous variables were described using the mean and standard
deviation, categorical variables using frequency counts and percentages.
In paper 1, the independent sample’s t-test or chi square test was used to examine whether
participants with complete and incomplete baseline data differed with respect to
sociodemographic factors and family history of T2D. Pearson correlation coefficients were
computed to examine (two-tailed) bivariate associations between potential predictors and
perceived susceptibility to T2D.
In paper 2, the independent sample’s t-test or chi-square test was used to compare baseline
characteristics (sociodemographic factors, family history of T2D, BMI, T2D-related
behaviours) between the gain and loss frame groups, and between participants lost to followup and those in the final sample. The chi-square test was used to inspect whether the gain and
loss frame groups differed with respect to drop-out rates after randomization. A series of
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independent samples t-tests were conducted to determine whether participants’ evaluations of
the health brochure differed as a function of message framing (manipulation check).
5.2.9.3. Multivariable analyses

In paper 1, preliminary tests were conducted to check whether the assumptions for
conducting multiple linear regression (linearity, multivariate normality, homoscedasticity,
multicollinearity and outliers) had been met. One participant represented a multivariate
outlier (standard residual > 3 standard deviations) and was subsequently deleted. Further, the
assumptions for conducting binary logistic regression (observation independence,
multicollinearity and large sample size) were checked. Following this, the Baron and Kenny
approach was used to test for mediation [100]. First, it was investigated whether personality
traits were associated with perceived susceptibility to T2D in the absence of potential
mediators. Second, it was tested whether there were unique effects of personality traits, T2D
related behaviours (composite PA, sweets consumption and prior T2D screening) and BMI
on perceived susceptibility to T2D. These analyses were carried out using a two-step
hierarchical multiple regression analysis controlling for sociodemographic factors and family
history of T2D. Third, a series of binary logistic regression analyses, controlling for the same
confounders as listed above, were performed to examine the effects of personality traits on
BMI (model 1), composite PA (model 2), sweets consumption (model 3), and prior T2D
screening (model 4). Lastly, the Sobel test [101] was used to test the significance of any
mediation effects.
In paper 2, preliminary tests were conducted to test whether the assumptions for binary
logistic regression had been met. Following this, a series of binary logistic regression
analyses were performed to test the main effects of message framing (gain vs. loss) and
perceived life stress (low vs. high) on follow up T2D-related behaviours (vigorous PA,
sweets consumption, fruit juice consumption, soda consumption, and T2D screening), after
controlling for sociodemographic factors, family history of T2D, BMI, and baseline T2Drelated behaviours.

5.3. Study 2
5.3.1. Design
This study utilized a 2 (media exposure: terrorism vs. non-terrorism) X 2 (perceived life
stress: low vs. high) factorial design.
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5.3.2. Data collection
Participants filled out an initial baseline survey and attended an experimental session
approximately 1-2 weeks later where they completed a survey immediately before and after
the intervention. All data were collected by and stored in REDCap. Data collection began in
October 2017 and ended in April 2018.
5.3.3. Eligibility criteria
Participants were eligible to participate in this study if they were an undergraduate or
graduate student attending the University of Southern Denmark and under 40 years old. There
were some additional eligibility criteria because part of this study (data not used here)
involved measuring participants’ heart rate at rest and while watching either a terrorism or
non-terrorism news clip. These criteria included: no heart disease, no high blood pressure, not
taking sedatives or pain medication prescribed by a doctor, and no psychiatric diagnosis (e.g.
depression or anxiety).
5.3.4. Recruitment
The author of this thesis sent an email to study directors at the University of Southern
Denmark asking if they could post a study announcement on E-learn, social media
(Facebook, Twitter) or other relevant student platforms. In addition, flyers advertising the
study were distributed in classrooms and on campus.
5.3.5. Procedure
The baseline survey could be accessed via the weblink provided in the flyer/online study
announcement. The introductory page presented information about the purpose of the study,
eligibility criteria, methods of data collection, and data protection. Furthermore, it
emphasized that participation was voluntary and anonymous, and informed potential
participants that they had the option of receiving a canteen voucher for completing the study.
Participants could indicate their consent by clicking on a radio button that stated, “I want to
participate in this study”. Once consent was provided, they were immediately guided to the
survey questions. The final question asked participants to provide identifying information
(email address), so that data from the other surveys could be linked.
After completing the baseline survey, participants were randomly assigned (via REDCap) to
either the terrorism or non-terrorism media exposure group, and subsequently (within 2-3
days) sent an email inviting them to attend a 60-minute experimental session at the
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university. The experimental session was made with each participant separately and took
place in quiet study rooms at the university. At the onset of the session, the investigator
(author of this thesis) informed each participant that they would be watching a short real-life
news clip about a contemporary societal risk and reminded them that participation was
voluntary and anonymous. They were then sat down comfortably in front of a laptop
computer and requested to fill out the pre-test survey. Following this, they were shown a 12minute news clip about either a recent terrorist event (terrorism media exposure) or a nonviolent societal risk (non-terrorism media exposure). Participants completed the post-test
survey directly after watching the news clip. The investigator sat in the corner of the room
reading a book during the entire session to reduce feelings of being monitored. All
participants were fully debriefed after the session. Participants’ email addresses were deleted
from the database once data from all the surveys had been linked.
5.3.6. Measures
5.3.6.1. Baseline survey

The baseline survey covered sociodemographic factors (age, sex, parental education, parental
birthplace) and perceived life stress.
Single items were used to measure age, sex, parental education (highest level of education
attained by either parent) and parental birthplace (within or outside Denmark)6.
Perceived life stress was assessed using the PSS-10 [69], which has been described in the
methods section for study 1 (see section 5.2.6.1. Baseline survey). Cronbach’s alpha for this
scale was .91.
5.3.6.2. Pre-test survey

The pre-test survey included measures of perceived susceptibility to terrorism, terrorismrelated worry, and support for security measures against terrorism.
Perceived susceptibility to terrorism was assessed using a single Likert-type item: “How
likely is it that you will become a victim of a terrorist attack in the future? Responses were
rated on a 7-point scale ranging from 1 (extremely unlikely) to 7 (almost certain).

6

Proxy measure for having a Danish vs. foreign/immigrant background
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Terrorism-related worry was assessed by asking: “How worried are you about becoming a
victim of a terrorist attack in the future?” Responses were rated on a 7-point scale ranging
from 1 (not worried at all) to 7 (extremely worried).
Support for security measures against terrorism was assessed by asking participants to
indicate the extent to which they agreed or disagreed with the following statements: “For
public safety there should be: (a) more video surveillance in Denmark in general; (b) video
surveillance in all major pedestrian areas; (c) video surveillance on all public transport; (d)
video surveillance at universities; (e) mandatory bag checks at big public events (e.g. music
concert/festival, football match); (f) mandatory bag checks at universities; (g) more security
patrols in public places; (h) security patrols at universities during the day.” Responses were
rated on 7-point scales ranging from 1 (disagree strongly) to 7 (agree strongly).
Before filling out the above measures, participants completed comparable measures relating
to the non-violent societal risk (not reported here).
5.3.6.3. Intervention

The terrorism media exposure group watched a real-life news clip about the terrorist attack
that occurred in London Bridge, England, on the 3rd June 2017. A description of the terrorism
news clip can be found in Appendix 3. The non-terrorism media exposure group watched a
real-life news clip about a non-violent societal risk – the robot revolution. Both news clips
were found on YouTube and made by Sky News. Furthermore, they were matched on
parameters of length (12 min + 06 sec) and sex of the presenter (male).
5.3.6.4. Post-test survey

First, participants indicated how stressed they felt while watching the news clip on a 7-point
scale ranging from 1 (not at all) to 7 (very much). This question served as a manipulation
check. Following this, participants answered the same questions about perceived
susceptibility to terrorism, terrorism-related worry, and support for security measures that
were included in the pre-test survey. They also answered the comparable questions relating to
the non-violent societal risk (not reported here). The order of presentation of these questions
was counterbalanced across the media exposure groups. The terrorism media exposure group
was presented with the questions about terrorism first, followed by the questions relating to
the non-violent societal risk.
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5.3.7. Survey translation
As in study 1, all surveys were available in English and Danish. Single items were translated
from English to Danish by the author of this thesis and then checked by a Ph.D. student.
Furthermore, the validated Danish consensus version of the PSS-10 was used [95].
Cronbach’s alpha for this scale was .82. The video clips were only available in English.
5.3.8. Ethics and data protection
Procedures for data storage were approved by the Danish Data Protection Agency [96]. As
with study 1, this study did not require ethical approval according to Danish law since the
intervention was not a clinical one [97]. All participants provided informed consent. Before
initiating the intervention, the investigator informed participants in the terrorism media
exposure group that the news footage might be distressing to watch and then asked them if
they still wanted to continue. Furthermore, participants who scored above or equal to the
clinical cut-off (≥ 20) on the 10-item Kessler Psychological Distress Scale (administered at
baseline) [102] received additional debriefing and were offered a contact number for the
student counselling service. This was done in order to avoid any negative reactions to the
threat induction.
5.3.9. Data analysis
5.3.9.1. Data cleaning and preparation

All statistical analyses were performed using IBM SPSS Statistics for Windows, Version 24.0
(Armonk, NY: IBM Corp). The significance level was set at p <.05. Data collected via
REDCap were imported to SPSS, and variables were defined (name, type, label, values,
missing etc.).
When summing up scores for the PSS-10 missing values were replaced by individual item
means in cases where only one or two items were missing.
The following variables were collapsed into dichotomous formats: parental education (higher
education7 vs. other), parental birthplace (both parents born in Denmark vs. other) and
perceived life stress (low vs. high).

7

Higher education of three years or more
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As previously mentioned, there is no clinically justifiable cut-off point for the PSS-10. The
cut-off point for perceived life stress was based on the median score (low stress = scores
between 0-14; high stress = scores between 15 and 40).
Due to low endorsement of upper or lower categories, certain scores were collapsed on the
following items: perceived susceptibility to terrorism (scores 5, 6, and 7; range = 1-5),
terrorism-related worry (scores 5, 6 and 7; range 1-5), support for mandatory bag checks at
big public events (scores 1 and 2; range = 2-7), support for mandatory bag checks at
universities (scores 5, 6 and 7; range = 1-5), more security patrols in public places (scores 6
and 7; range = 1-6) and support for security patrols at universities during the day (scores 5, 6
and 7: range = 1-5).
The four remaining items assessing support for video surveillance (more video surveillance in
Denmark in general, video surveillance in all major pedestrian areas, video surveillance on all
public transport, and video surveillance at universities) were found to be highly correlated:
Cronbach’s alpha was .91 and .98 for pre- and post-test scores, respectively. Thus, a
composite video surveillance variable was generated by combining all the scores (range = 428).
Participants with missing data were excluded from subsequent analyses.
5.3.9.2. Descriptive statistics and bivariate analyses

Continuous variables were described using the mean and standard deviation, categorical
variables using frequency counts and percentages.
The independent samples t-test or chi-square test was used to compare baseline
characteristics (socio-demographic factors and perceived life stress) between participants
who remained in the study and those who dropped out, and between the terrorism and nonterrorism media exposure groups. A chi-square test was used inspect whether drop-out rates
differed between the terrorism and non-terrorism media exposure groups. An independent
samples t-test was used to determine whether the degree of stress experienced while watching
the news clip differed between the terrorism and non-terrorism media exposure group
(manipulation check). Pearson correlation coefficients or independent samples t-tests were
computed to examine bivariate associations between sociodemographic factors and each of
the outcome variables. Factors found to be associated with outcome variables were controlled
for in the respective models.
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5.3.9.3. Multivariable analyses

Preliminary tests were conducted to check whether the assumptions for conducting a two-way
Analysis of Covariance (ANCOVA) had been met (observation independence, normality,
outliers, homogeneity of variances, linear relationship between the covariates and outcome
variables, homogeneity of regression slopes). The assumption of homogeneity of variance
was not met in the model for security patrols at universities during the day (p = .005).
However, since ANOCOVA is known to be robust to violations of this assumption when
group sizes are roughly equal [103], the decision was made to proceed with the multivariable
analysis for this outcome. The assumption of homogeneity of regression slopes was violated
in the model for perceived susceptibility to terrorism. A custom model revealed a significant
interaction effect between parental education and media exposure (p = .024). Since parental
education was found to be significantly associated with perceived susceptibility to T2D (see
section 6.3. Paper 3), the decision was made to test this model both with and without this
covariate to determine whether it made a difference to the results. Following this, a series of
two-way ANCOVAs, controlling for pretest scores and relevant sociodemographic factors,
were conducted to test the main effects of media exposure (terrorism vs. non-terrorism) and
perceived life stress (low vs, high) on post-test risk reactions (perceived susceptibility to
terrorism, terrorism-related worry, and support for security measures against terrorism), and
whether there was an interaction effect between media exposure and perceived life stress on
post-test risk reactions.

6. RESULTS
6.1. Paper 1
Paper 1 investigated direct associations between personality traits and perceived
susceptibility to T2D as well as indirect pathways mediated by BMI and T2D-related
behaviours. The paper was based on baseline data collected in study 1. The final sample size
was n = 1205.
The results of the bivariate analyses showed that parental birthplace was significantly
different between participants with complete and incomplete (n = 697) baseline data.
Compared to participants with incomplete data, a higher proportion of those with complete
data reported that both parents were born in Denmark. The results of the correlational
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analyses revealed a number of significant associations between potential predictors and T2D
risk perception (not reported here).
The hierarchical multiple regression analysis showed that the personality traits of
conscientiousness and emotional stability were directly negatively associated with perceived
susceptibility to T2D, after controlling for sociodemographic factors, family history of T2D,
T2D-related behaviours (combined moderate and vigorous PA, sweets consumption, and
prior T2D screening) and BMI.
A series of binary logistic regression analyses revealed a number of significant associations
between personality traits and T2D-related behaviours, after controlling for
sociodemographic factors and family history of T2D. These are summarized below.
•

Openness was negatively associated with BMI and positively associated with prior
T2D screening.

•

Conscientiousness was positively associated with PA and negatively associated with
BMI.

•

Extraversion was positively associated with PA and negatively associated with sweets
consumption.

•

Emotional stability was positively associated with PA.

Finally, the results of the Sobel tests indicated that both PA and BMI partially mediated the
negative association between conscientiousness and perceived susceptibility to T2D.
Furthermore, the negative association found between extraversion and perceived
susceptibility to T2D in step 1 of the hierarchical multiple regression model was fully
mediated by PA.

6.2. Paper 2
Paper 2 investigated whether perceived life stress impacts behavioral responses to gain- vs.
loss-framed health messages promoting T2D prevention. The paper was based on follow-up
data collected in study 1. Only data from the gain and loss frame groups were analyzed. The
final sample size was n = 645 (gain frame: n = 317; loss frame: n = 328).
The results of the bivariate analyses showed that family history of T2D was significantly
different between participants in the final sample and those who dropped out after
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randomization (n = 390). Participants in the final sample were more likely to have a family
history of T2D compared to those who dropped out after randomization. Regarding the
manipulation check, a significant effect of message framing was found on the extent to which
the brochure was perceived as threatening and perceptions of the mood created by the
brochure. Gain frame participants rated the brochure as less threatening and more positive
than loss frame participants, indicating that the framing manipulation was effective.
The results of the binary logistic regression analyses predicting follow-up T2D-related
behaviours are summarized below. Each model controlled for sociodemographic factors,
family history of T2D, BMI, and baseline T2D-related behaviours.
•

There was a main effect of message framing on vigorous PA and soda consumption.
Compared to loss frame participants, gain frame participants were significantly more
likely to adhere to the recommended vigorous PA level and less likely to drink sugary
soda more than once a week. A non-significant trend was observed suggesting that
gain frame participants were more likely than loss frame participants to consume
sweets and/or ice cream once a day or more.

•

There was a main effect of perceived life stress on vigorous PA as well as sweets and
fruit juice consumption. Compared to participants with low stress levels, highly
stressed participants were less likely to adhere to the recommended vigorous PA
level, more likely to consume sweets and/or ice cream once and day or more, and
more likely to consume processed fruit juice more than once a week.

•

Separate analyses of the low and high stress groups revealed that perceived stress did
not moderate the effect of message framing on any of the outcome variables.

Regarding T2D screening, only 12 participants reported that they had been screened for T2D
during the follow-up period. Due to this very small number and the resulting small cell counts
for the separate groups, logistic regression analyses could not be conducted for this outcome.
Univariate tests indicated that there were no differences in choosing to be screened between
participants with low and high stress levels or between gain and loss frame participants.

6.3. Paper 3
Paper 3 investigated whether perceived life stress impacts immediate cognitive and emotional
responses to media exposure about a terrorism event vs. non-terrorism-related content. The
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paper was based on data collected in study 2. The final sample size was n = 94 (terrorism
media exposure: n = 47; non-terrorism media exposure: n = 47).
The results of the bivariate analyses showed that parental education was significantly
different between the terrorism and non-terrorism media exposure groups. Participants in the
terrorism media exposure group were more likely to have at least one parent with a higher
education compared to those in the non-terrorism media exposure group. Sex was
significantly associated with post-test levels of perceived susceptibility to terrorism,
terrorism-related worry, and support for security patrols at universities during the day. In
each case, females had higher scores than males. Furthermore, there was a significant
association between parental education and post-test levels of perceived susceptibility to
terrorism. Scores were higher for participants who had at least one parent with a higher
education compared to those whose parents had other types of education. Thus, these factors
were controlled for in the respective multivariable models. As for the manipulation check,
there was a significant effect of media exposure on the degree of stress experienced while
watching the news clip. Stress levels were higher in the terrorism compared to non-terrorism
media exposure group, indicating that the threat induction was effective.
A series of ANCOVA’s predicting post-test cognitive and emotional reactions while
controlling for pre-test scores and relevant sociodemographic factors revealed the following
results.
•

There was a main effect of media exposure on levels of support for video surveillance
(composite variable) such that scores were significantly higher in the terrorism than
non-terrorism media exposure group.

•

No main effects of perceived life stress were observed.

•

Significant interaction effects were found between media exposure and perceived life
stress on post-test levels of support for video surveillance, support for mandatory bag
checks at universities and support for security patrols at universities during the day.
Participants with lower levels of life stress scored similarly on these measures in the
terrorism and non-terrorism media exposure groups. However, participants with
higher stress levels scored higher on these measures in the terrorism than nonterrorism media exposure group.
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As previously mentioned, a significant interaction effect was found between parental
education and media exposure in the custom model for perceived susceptibility to terrorism,
indicating that the assumption of homogeneity of regression slopes had been violated. When
the model was tested without including parental education as a covariate this made no
difference to the results.

7. DISCUSSION
7.1. Main findings
The results of paper 1 showed that the personality traits of conscientiousness and emotional
stability were directly negatively associated with perceived susceptibility to T2D.
Furthermore, conscientiousness was indirectly negatively associated with perceived
susceptibility to T2D via PA (combined moderate and vigorous) and BMI. In addition,
extraversion was indirectly negatively associated with perceived susceptibility to T2D via
PA.
In paper 2, it was found that gain framing was associated with more frequent vigorous PA
and less frequent soda consumption at 3-months follow-up. Moreover, higher levels of
perceived life stress were associated with less frequent vigorous PA as well as more frequent
consumption of sweets and/or ice cream and processed fruit juice at follow-up. However, the
effects of message framing did not differ as a function of perceived stress level.
Lastly, the results of paper 3 indicated that neither media exposure nor perceived life stress
alone affected post-test levels of perceived susceptibility to T2D, terrorism-related worry or
support for more security measures. However, significant interaction effects were found
between media exposure and perceived life stress on post-test levels of support for video
surveillance, support for mandatory bag checks at universities and support for security patrols
at universities during the day. Specifically, scores on these measures were similar among
participants with lower levels of life stress in the terrorism and non-terrorism media exposure
groups, whereas among participants with higher stress levels demand for security measures
was greater in the terrorism than non-terrorism media exposure group.
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7.2. Paper 1
In accordance with previous cross-sectional studies [2-5], this research showed that estimates
of personal susceptibility to T2D tended to be low among students (mean = 2.72 on a scale
from 1 to 7).
Regarding the role of FFM personality traits in T2D risk perception, it was found that
conscientiousness and emotional stability were directly negatively associated with perceived
susceptibility to T2D. Similarly, Vollrath et al. [17] reported that conscientiousness had a
direct negative effect on risk perception of lung cancer, alcohol dependency and venereal
disease/AIDS in a sample of university students in Switzerland. In addition, neuroticism
(polar opposite to emotional stability) had a direct positive effect on risk perception of
alcohol dependency and driving accidents. Why do students with higher levels of
conscientiousness or emotional stability tend to be more optimistic regarding future health
risks? People with high conscientiousness usually have a high level of self-discipline and as a
result they may be better equipped to handle life and less likely to take risks that affect their
health. Moreover, people who are more emotionally stable are usually calm and even
tempered which may make them less likely to ruminate about things that could go wrong.
When examining associations between personality traits and T2D-related behaviours, it was
found that higher levels of conscientiousness, extraversion and emotional stability were
associated with increased PA. Similar findings have been reported in two prior meta-analyses
[18, 19]. These meta-analyses also reported a positive association between openness and PA.
However, the present research found no evidence for such an association. The discrepancy in
findings might be attributed to the fact that participants included in the meta-analyses were
generally older than the students in the present research. Given that younger adults are more
likely to partake in PA compared to older generations [104], it is possible that being open to
new experiences is not a necessary requirement for students to be exposed to PA, or
conversely they may view PA as being noticeably less novel than older adults.
In the present research, higher levels of extraversion were associated with lesser sweets
consumption. This finding stands in contrast to a previous Swiss population study in which
higher extraversion was found to be associated with increased sweets consumption through
the tendency to eat in response to cues from the environment [41]. One possible explanation
for the discrepancy in findings is that the types of social activities that attract students (e.g.
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sports activities, visiting pubs/night clubs) may not involve eating as much sugary foods as
the kinds of activities that older adults in the general population tend to seek out (e.g. family
gatherings). Furthermore, taking into consideration that the majority of students in the present
research were females under the age of 30, it is possible that weight concerns may in general
be highly pertinent for them and that this tendency is heightened among those with high
extraversion since they are inclined to be especially interested in promoting favourable social
impressions or images.
In line with the results of a previous systematic review [21], it was found that higher levels of
conscientious were associated with lower BMIs. However, while the review documented a
positive relationship between neuroticism (emotional stability) and overweight/obesity, no
such association was found in the present research. Furthermore, this research found that
higher levels of openness were associated with lower BMIs, whereas the review reported no
relationship between this particular personality trait and body weight. The inconsistent
findings might reflect age differences between samples given that the average age of
participants included in the review was between 40-50 years. Obesity status is likely to have
stabilized considerably by the time a person reaches middle age. Thus, it could be that
personality traits show different patterns with body weight during midlife compared to young
adulthood.
Regarding the role of personality traits in T2D screening, the present research found that
higher levels of openness were associated with increased screening rates. Although no prior
studies have investigated relationships between personality traits and T2D screening, this
finding suggests that students with high openness may also be more curious to partake in
health screenings.
Lastly, the negative association between conscientiousness and perceived susceptibility to
T2D was found to be partially mediated by both PA and BMI. Similarly, the study by
Vollrath et al. [17] reported that conscientiousness had a negative indirect effect on perceived
susceptibility to lung cancer, alcohol dependency and venereal disease/AIDS via related
health behaviours (smoking, getting drunk, and risky sexual behaviour). A previous
prospective longitudinal cohort study of 1235 Americans reported that personality traits,
particularly conscientiousness, negatively predicted health-related behaviours (alcohol use
and smoking) across seven decades (1930-2000) [105]. This suggests that people with high
conscientiousness are aware of the importance of adopting health promoting behaviours and
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act accordingly. Consistent with this assumption, the present research suggests that highly
conscientious students may in general be more likely to reach recommended levels of PA and
maintain healthy BMIs because they know that such behaviours help to prevent adverse
health outcomes and this may in turn have lessened their perceptions of susceptibility to T2D.
Contrary to Vollrath et al. [17] who reported no relationships between extraversion and health
risk perceptions, the present research found that the negative association between
extraversion and perceived susceptibility to T2D was fully mediated by PA. One reason for
this could be that students with high extraversion may be part of a social group which expects
its members to be physically active, and since promoting favourable social impressions or
images tends to be particularly important for the highly extraverted, this may have motivated
them to partake in PA on a regular basis. Furthermore, students with high extraversion may
also be aware that engaging in regular PA helps to prevent T2D, which could possibly have
lessened their perceptions of susceptibility to T2D.

7.3. Paper 2
This research found a significant main effect of message framing on follow-up vigorous PA.
Participants in the gain frame group were more likely than their loss frame counterparts to
adhere to the recommended vigorous PA level at follow-up. This finding supports the results
of a previous meta-analysis [46]. But why would gain frames work better than loss frames
when it comes to convincing people to be more physically active? Rothman and Salovey [61]
have argued that in regard to lifestyle behaviors such as physical activity, which promote
health or prevent disease long-term, gain frames are generally more persuasive, since they
basically involve no or little risk, and according to Prospect Theory [10, 11], most people are
inclined to avoid risks when gains are at stake. A further possibility is that gain frames may
put people into a more positive mood which is likely to create optimism regarding the
implementation of the behavior, and optimism has been linked to engaging in preventive
lifestyles, among them healthy nutrition and PA [106].
In addition, the present research found a significant main effect of message framing on
follow-up soda consumption. Participants in the gain frame group were less likely than their
loss frame counterparts to drink sugary soda more than once a week. Furthermore, a nonsignificant trend was observed suggesting that participants in the gain frame group were also
less likely than their loss frame counterparts to consume sweets and/or ice cream once a day
or more. Finding overall weaker benefits for gain than loss frames is in line with other
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studies. Thus, the meta-analytic review by Gallagher and Updegraff [46] based on seven
studies which investigated choices regarding various types of food and drink similarly
identified only an overall weak advantage of gain frames. However, no further studies on
nutrition-related behavior and gain/loss framing have been published in recent years, so the
evidence-base is limited.
A very low uptake rate of T2D-screening at follow-up (1.9%) prevented any multivariable
analyses. Univariate analyses did not suggest significant differences in uptake depending on
frames but given the extremely small subsample of screening users any comparison might be
invalid. One reason for this low uptake rate is that students simply do not see a need to get
tested for T2D at their age but that this is something they might do in the future. Another
possible explanation is that the follow-up period in this study was not long enough to
adequately assess changes in screening behaviour.
This research also showed that perceived life stress had a significant main effect on follow-up
vigorous PA. Participants with higher levels of life stress were less likely than their low stress
counterparts to adhere to the recommended vigorous PA level. This finding is similar to that
reported by Steptoe et al. [53] in a longitudinal, quasi-experimental study examining the
impact of upcoming exams (applied as a naturalistic stress model) on PA (moderate and
vigorous combined). The finding is also consistent with several cross-sectional studies
reporting a significant inverse association between perceived stress and vigorous PA among
university students [51, 52, 54, 56]. According to Transactional Stress Theory [68], people
may use vigorous PA as explicit emotion as well as problem-focused strategies to cope with
stress, thereby reducing negative emotion as well as increasing energy levels in order to be
able to better deal with demands. Alternatively, it has been suggested that people who
experience high stress levels, for instance due to work, study or family demands, are likely to
cut time for “non-essential activities”, among them leisure time PA. In particular, students
who are largely sedentary are unliley to start engaing in PA when they experience stress,
while those who are physically active may temporarily cut these activities from their time
budgets in order to invest more time into work or other demands – which also would explain
the findings of the present research.
Regarding consumption of sugar-rich foods and beverages, a significant main effect of
perceived life stress on follow-up sweets consumption was found. Participants with higher
levels of perceived life stress were more likely than their low stress counterparts to eat sweets
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and/or ice cream once a day or more. Some other studies – though all cross-sectional – have
also reported that higher levels of stress experienced among university students were related
with more sweets consumption [107-109]. Also, it has been shown in experimental studies
that female students under conditions of high induced stress were consuming more sweet and
high-fat food items compared to students in the control condition [110, 111]. Since sweets are
rich in carbohydrates they may induce at least a temporary stress reduction and therefore be
employed as a way to cope with stress. In addition, students who are stressed may perceive
that they do not have sufficient time or energy to cook healthy meals or even prepare a salad
and hence fall back on quickly available convenience foods.
Furthermore, this research found a significant main effect of perceived life stress on followup fruit juice consumption. Participants with higher levels of life stress were more likely than
their loss frame counterpart to drink processed fruit juice more than once a week. While no
previous studies have examined the relationship between perceived life stress and fruit juice
consumption in university students, one case-control study found a significant positive
association between perceived stress and fruit juice consumption among non-obese (vs.
obese) Tehrani women (mean age = 30 years) [112]. Over the years, there has been a lot of
media coverage in Denmark about the negative effects of consuming sweet foods and sugary
soft drinks but not processed fruit juice. Thus, it is possible that many students may be
unaware that fruit juice is just as high in calories as soft drinks, and as the sugar rush from
fruit juice may provide temporary relief from stress, it might reinforce consumption
behaviour under stress.
Lastly, the present research showed that perceived life stress had no effect on soda
consumption or T2D screening at follow-up.
A main focus of the present research was to investigate whether behavioural responses to
gain vs. loss-framed messages differ according to prior levels of perceived life stress.
Separate analyses of the low and high stress groups indicated that perceived life stress did not
differentially affect the impact of message framing on any of the follow-up T2D-related
behaviours, that is, incidental stress might not affect students’ behavioural responses to
framed health messages promoting T2D prevention. One explanation for these findings is that
students may not perceive the issue of T2D as a sufficiently prevalent or serious future threat
for prior levels of perceived life stress to have an effect on how they process and
subsequently react to framed health messages. This means that it is possible that incidental
39

stress may influence peoples’ responses to gain- vs. loss-framed messages targeting other subjectively more relevant - risks for young people and/or diabetes-related risk in older
populations. Another explanation could be that general stress levels among students were not
high enough to have an impact on their responses to message framing. This is unlikely,
however, since the stress levels found in the present study were not particularly low but in
fact higher than those reported for a comparable age group from a recent national Danish
sample [26], and they were also higher than those found in the second study conducted for
this Ph.D. thesis.

7.4. Paper 3
This research found no main effect of media exposure on terrorism risk perception. The fact
that only perceived personal susceptibility to terrorism was measured might explain this
finding. Similar to the present research, Breckenridge et al. [78] found that exposure to a
video news report about terrorism (vs. no video) had no effect on personal susceptibility to
terrorism across four time frames (three months, six months, one year and five years) in a
nationally representative sample of US adults. However, exposure to the terrorism video
significantly increased perceptions of terrorism risk against the nation within three months
and a year as well as the one-year perceived risk for someone participants knew well. Given
that people tend to be more optimistic when judging their own personal risk from terrorism as
compared to risk to others and the nation [78, 81, 113], it is possible that this makes
perceptions of personal vulnerability more robust to the effects of exposure to terrorism risk
information. Regarding the other outcome measures, no main effects were found for media
exposure apart from in the model predicting support for video surveillance (composite
variable). In this model, participants scored significantly higher in the terrorism than nonterrorism media exposure group. However, this main effect was qualified by a significant
interaction with perceived life stress and will thus not be discussed further. Furthermore, no
main effects were found for perceived life stress. Overall, the above findings suggest that
exposure to terrorism-related media coverage in and of itself as well as incidental stress might
not affect students’ risk reactions to terrorism.
A main focus of the present research was to investigate whether reactions to terrorism-related
media coverage depend on prior levels of perceived life stress. A significant interaction effect
was found between perceived life stress and media exposure in three of the models: support
for video surveillance, support for security patrols at universities during the day, and support
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for mandatory bag checks at universities. For participants with lower levels of life stress,
reactions did not differ depending on whether they were in the terrorism or non-terrorism
media exposure group. However, for participants with higher stress levels demand for
security measures was greater in the terrorism than non-terrorism media exposure group.
Thus, it is possible that information which is compatible with pre-existing frames of mind
might be more believable or persuasive [114]. In agreement with the affect heuristic and riskas-feelings hypothesis [13, 14], this implies that actualization of prior and more general strain
experience or of lack of control by acute threat triggers may cause people to be more likely to
perceive the world as a “dangerous place” which needs societal control and defense
measures.
While no prior studies have examined the moderating role of percived life stress on the
relationship between acute threat induction and preference for control measures, other factors
which might be conceived of as being related to stress have previously been investigated.
Rubaltelli et al. [79] found a significant interaction effect between exposure to terrorismrelated pictures (vs. neutral pictures) and scores on the Highly Sensitive Person Scale, an
explicit measure of sensory processing [115], on willingness to trade off one’s privacy in a
sample of Italian students. The direction of the interaction was similar to that found in the
present research. Highly sensitive participants were more willing to trade off their privacy in
the terrorism pictures condition than when they were confronted with neutral pictures. No
differences were observed between the conditions for participants with lowere levels of
sensitivity.
The findings of the present research point to a contradiction since no differential – or, in fact,
any type of – effects were found for perceived risk and worry about terrorism. Why would
students with higher stress levels who were confronted with media coverage of terrorism
demand stricter security measures if they did not perceive a higher personal risk from
terrorism or worry about the threat? Since secruity measures against terrorism are aimed at
protecting society as a whole, one explanation could be that demand for such measures may
reflect perceived national risk from terrorism. Thus, asking students to provide likelihood
estimates of future terrorist attacks in the country may have provided more consistent results.
Support for this explanation has been provided by Rubaltelli et al. (2018). Although the
predictor variables investigated in their study are not directly comparable to the ones in the
present research, it was found that Italian students with higher stress reactivity (assessed via
heart rate variability) perceived a higher risk of future attacks in Europe/Italy/their home
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town consequent to viewing terrorism-related vs. neutral pictures. Participants with lower
levels of stress reactivity did not react differently depending on whether they viewed the
terrorism-related or neutral pictures.
Another explanation for the largely unchanged and non-differential perception of personal
risk and worry might be that students’ responses to the questions about perceived risk reflect
a defiant attitude in terms of not giving way to terrorists’ attempts to make people live in fear,
an attitide which has been promoted by many traditional media outlets as well as in social
media in many Western European countries, including Denmark, in the wake of the recent
terrorist attacks in Europe. Conversely, reactions towards protective measures might allow
for potentially underlying fear to manifest itself, reflecting a desire to protect the country,
including onseself and loved ones, against any “residual risk”.

8. METHODOLOGICAL CONSIDERATIONS
Two web-based experimental studies were conducted for this Ph.D. project, which is a major
strength, as it allowed for a comparison of the determinants of young adults’ reactions to risk
information across two major, but quite different public health threats: T2D and terrorism.
Study 1 is unique in its examination of (a) the role of personality traits in T2D risk perception
(paper 1) and (b) the impact of prior levels of general life stress on behavioural responses to
experimentally-delivered gain vs. loss-framed messages promoting T2D prevention (paper 2).
Other strengths of study 1 include its longitudinal design and large samples of students
recruited from five major universities in Denmark (paper 1: n = 1205; paper 2: n = 645).
Study 2 is the first to investigate the impact of prior levels of general life stress on reactions
(cognitive and emotional) to media coverage of terrorism vs. non-terrorism-related content
(paper 3). Furthermore, it used a real-life stressor (online news clip) to induce acute threat,
which strengthens external validity. However, this Ph.D. project also has some limitations.
Caution is warranted in making inferences about the generalizability of this research because
convenience sampling was used in both studies. This did not allow for true response rates to
be calculated and is likely to have introduced sampling bias. Females were overrepresented in
the samples, as is common in student surveys [116]. Given that students are more likely to
participate in online surveys when they have a vested interest in the research topic [117], this
gender imbalance likely reflects a higher interest in and concern about health-related (study
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1)8 and societal (study 2)9 issues among women. In general, it must be assumed that it was
mainly students interested in these topics who were willing to participate in the first place and
who were also less likely to drop out. Another factor affecting generalizability is that
university students are not representative of young adults in general but represent the higher
educated segment of the population in that age group. Furthermore, it is possible that some
recall bias and social desirability may have occurred since all variables were assessed by
means of self-report. A further limitation relevant to both studies is that single items were
used to measure risk reactions. Using such brief measures may have contributed to avoiding
responder tiredness thereby preventing more, and in all likelihood more selective, drop-out,
but this may have come at the expense of the measurement precision provided by more
elaborate instruments. The following text addresses the limitations that are specific to each
study in more detail.

Study 1
In study 1, the BMI data may have been imprecise given that males tend to overestimate
their height while females tend to underestimate their weight [118]. Furthermore, the
fact that BMI data were collected after the intervention, and not at baseline, may have
increased sampling bias towards persons interested in health-related issues. Regarding the
assessment of consumption of sugar-rich foods and beverages, only frequency of
consumption was measured because it is more demanding for participants to provide
information about portion sizes. Having information about portion sizes may have resulted in
more differentiation and possibly also stronger associations for these variables. Due to time
constraints, the decision was made to use a very brief measure of personality traits (TIPI:
paper 1) rather than the comprehensive gold standard (NEO-PI-3) [119]. On the other hand,
favourable outcomes in terms of factor structure [120], for temporal stability, i.e. test-retest
reliability as well as convergent and discriminant validity have been demonstrated for the
TIPI [94, 120].
Furthermore, one cannot infer causality regarding the associations found between personality
traits and T2D risk perception because the data were cross-sectional (paper 1). However, it
seems unlikely or implausible that causality is reversed, i.e. that perceived risk regarding T2D
would have an effect on stable and broad personality dispositions. Disentangling direction of
8

Study 1 was advertised as an investigation into stress and health in young people
Study 2 was advertised as an investigation into how young people react to news coverage of contemporary
societal risks.
9
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causality is, however, more challenging when it comes to T2D risk perception and T2Drelated lifestyle behaviors. Prominent health behavior models, such as the Health Belief
Model [36] or Protection Motivation Theory [37] focus on the effects that people’s
perceptions, among them those about health risks, have on health-protective or endangering
behaviors. However, depending on the time perspective chosen, the association can definitely
also be reversed, since people to some extent factor in their prior or current behaviors when
assessing their risks, particularly when they consider their health-protective actions [121124]. A further limitation is that it was not possible to establish congruence between students’
actual and perceived risk of T2D (paper 1). However, findings were adjusted for some of the
relevant T2D risk factors including socio-demographic characteristics, family history of T2D
and BMI. Lastly, the fact that this study did not control for seasonal variations may have
affected the results given that seasonal variations have been found to effect nutritional status,
body weights and compositions as well as daily energy expenditure among university
students [125].

Study 2
In study 2, the sample size was small (n = 94) resulting in a lack of power for some analyses
which, had the sample been larger, might have yielded significant effects for smaller
differences. Having to physically attend an experimental session may have decreased
motivation to take part as it requires more time, energy and planning than participating in an
intervention conducted entirely online. Finally, it is possible that the timing of the study may
have influenced reactions to media coverage of terrorism. Students were surveyed towards
the end of a series of terrorist attacks in Europe and may therefore already have been
desensitized to a certain degree.

9. CONCLUSIONS
Overall, the findings of this Ph.D. project point to the role that personality traits play in
shaping T2D risk perception in young adults. Furthermore, they indicate that prior
levels of general life stress may impact young adults’ reactions to media coverage of
terrorism (vs. non-terrorism-related content), but not their responses to framed
messages (gain vs. loss) promoting T2D prevention. The following sections describe
the conclusions in more detail.

44

9.1. Study 1
In paper 1 (based on cross-sectional data), the findings confirm those from previous
research – that students tend to have low T2D risk perception – and extend them by
revealing direct and indirect (via T2D-related behaviours and BMI) associations
between personality traits and T2D risk perception. Although the findings need
confirmation by longitudinal studies, this research suggests that personality testing has
the potential to be a useful tool for understanding reasons for low risk perception in this
group. One practical implication of these findings for health risk communication is that
it may be beneficial to tailor messages to match recipients’ personality characteristics
instead of using the one size fits all approach. Previous research has shown that survey
respondents evaluated tailored advertisements for a single product more positively
when they cohered with their personality characteristics [126]. Furthermore, there is
evidence to suggest that relating messages to personality dispositions could be a promising
method for adapting health-promoting mobile applications to better fit the needs of target
audiences [127]. Thus, it would be interesting to investigate the effectiveness of using this
technique in health risk communications targeting early onset T2D.
In paper 2, the findings showed that message framing and prior levels of general life
stress elicited independent, direct effects on students’ T2D-related behaviours at 3months follow-up, but there was no indication that stress led to different reactions to
gain or loss framing. Thus, this research suggests that gain framing may be useful for
promoting sufficient vigorous PA and limited sugary soda consumption among young
adults. Furthermore, the initiation of health behaviour change, such as increasing vigorous
PA and limiting intake of foods or drinks, may be more difficult for those who are
experiencing elevated stress levels. Successfully tackling stress in young people may move
them into a position in which they are better able to respond to health risk communications.
A promising option in this context could be to specifically target stress as a trigger of food
intake and/or integrate techniques for stress management within health communication
strategies. On the other hand, the results did not indicate a relevant differentiating role for
general stress experience for participants’ behavioral reactions to gain or loss framing, that
is vigorous PA and food or drink intake. Future research should consider the potential
effects of incidental stress on reactions to gain vs. loss-framed messages targeting other subjectively more relevant – risks for young people and/or diabetes-related risk in older
populations.
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9.2. Study 2
In paper 3, the findings showed that neither exposure to terrorism (vs. non-terrorism) media
coverage nor prior levels of general life stress affected students’ personal risk perceptions
regarding terrorism, terrorism-related worry or demand for security measures. Furthermore, it
was shown that students with higher levels of stress were more responsive to terrorismrelated media exposure than those with lesser life stress when it comes to a desire for a
variety of increased security measures.
Although the findings need confirmation in larger samples, this research suggests that
exposure to terrorism-related media coverage and incidental stress in and of themselves are
not sufficient to elicit immediate changes in young adults’ risk reactions to terrorism.
However, it illustrates the power of the media to immediately affect demand for security
measures in vulnerable subgroups. Terrorist attacks are massively amplified by the traditional
as well as the social media and thereby may lead to demands for immediate regulatory action,
particularly among population segments who are already sensitized by prior stress experience
and therefore more vulnerable. The question of whether to introduce such measures puts
decision-makers in a difficult position, not at least within contexts such as universities.
Security measures may temporarily calm down concerns in some people, but they are not
unproblematic since they are potentially disruptive and may themselves cause concerns about
the possibility of attacks as well as about infringements of civil rights while being expensive
and without guaranteed effectiveness. Also, it may be argued that while there is some
evidence showing that immediate reactions to many terrorist threats tend to be strong, such
responses vary over time, not at least depending on a continuous or waning media coverage
[75]. However, there is a need for more research investigating how reactions to terrorism risk
information develop over time.
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APPENDIX 3: DESCRIPTION OF TERRORISM NEW CLIP
Title – Special Report: London Bridge Terror Attack (Edited)
Duration – 12.06
A special news report on the London terror attacks. The report contains a mixture of footage
of the attack, eyewitness accounts, and other related footage. It is presented by a male
reporter who provides a voice over commentary throughout the report.
Timeline
0.00 - Introductory video footage of incident in progress
0.21 - Eye witness interview, description of attack
0.30 - Eye witness interview, description of attack
0.34 - Voice over of eye witness, description of attack, a mixture of video footage of incident
is shown
0.45 – Voice over of presenter begins to speak, a mixture of video footage of the incident is
shown
1.00 – Eye witness interview, description of attack
1.05 – Eye witness interview, description of attack
1.12 – Voice over of presenter, video footage of incident shown
1.19 – Victim interview from the scene of incident, description of attack
1.38 – Eye Witness interview, description of attack
2.00 – Voice over of presenter, video footage of incident shown
2.07 – Eye witness interview, description of attack
2.12 – Eye witness interview, description of attack
2.47 – Voice over of presenter, a mixture of video footage of incident is shown
4.00 – Eye witness interview, description of attack
4.21 – Voice over of presenter, video footage of incident
4.36 – Eye witness interview, description of attack
4.50 – Voice over of presenter, mixture of video footage of incident shown
5.22 – Eye witness interview, description of attack
5.54 – Video footage of incident shown
6.04 – Eye witness interview, description of attack
6.18 – Mixture of video footage of incident shown
6.39 – Voice over of presenter, footage of incident continues
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6.45 – Eye witness interview, description of attack
6.50 – Video footage of incident shown
6.55 – Voice over of presenter, video footage continues
7.00 – Still images of dead attackers shown
7.10 – Police commissioner statement on police operations and tactics
7.37 – Voice over of presenter, a mixture of video footage of the incident is shown
7.57 – Eye witness interview, description of attack
8.28 – Voice over of presenter, still images of victims shown
8.42 – Statement made by family of victim
9.12 – Family member of missing person shown appealing to member of the public for
information
9.30 – Interview with family member of missing person, appeal for information
9.42 – Voice over of presenter, footage of attacker’s family detained by police
10.00 – Interview with attacker’s neighbour, description of attackers
10.09 – Voice over of presenter, still image of attackers shown
10.16 – Voice over of presenter, footage from Channel 4 documentary, attacker is in the
footage
10.31 – Voice over of presenter, video footage of crime scene shown
10.39 – Interview with neighbour of attacker, description of suspicious activity prior to
incident
10.48 – Voice over of presenter, video footage of police operations post attack is shown
11.04 – Statement by Prime minister
11.09 – Voice over of presenter, video footage of police operations post attack is shown
11.17 – Statement by opposition leader
11.23 – Voice over of presenter, video footage of vigil in progress
11.35 – Speech by Mayor of London at vigil
11.55 – Voice over of presenter, video footage of vigil continues, the presenter makes closing
statement.
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