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Abstract 
In the context of climate change communication through mass media, doom framings 
emphasising negative consequences have become prevalent. While these framings hold the 
potential to influence both adaptive (such as sustainable intentions) and maladaptive 
responses (such as resistance), their specific effects in the context of climate change remain 
unclear. In two experimental studies (N = 154; N = 368), we examined the impact of high-
threat communication compared to low-threat communication on a wide range of responses 
aimed at addressing climate change. No differences were found between high-threat and low-
threat communication on adaptive responses (i.e., intentions, acceptance of policies, and 
motivation) or maladaptive responses (i.e., climate change scepticism, reactance, avoidance, 
rationalisation, or denial of guilt). The prolonged exposure to and frequency of climate change 
(doom) messages might be an explanation for why threat did not influence responses. 
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We are facing an unprecedented challenge in the form of the sustainability crisis. Limiting the 
increase of the global temperature is crucial to make sure Earth stays a healthy and liveable 
place for all people and all other non-human species. Assessments by the Intergovernmental 
Panel on Climate Change demonstrated that if we continue to emit greenhouse gasses similar 
to the levels now, the global temperature will continue to increase (IPCC, 2018, 2022). 
Consequently, this global temperature increase will change the climate in many regions which 
will lead to serious outcomes such as more extreme weather events, loss of biodiversity, food 
insecurity and rising sea levels. Human behaviour must undergo a major transformation to 
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mitigate the adverse effects of the crisis. In addition to being the cause, we also possess the 
ability to decelerate the crisis ourselves (IPCC, 2018, 2022). 

For many people, mass media are an important source of information about climate change 
and its consequences (Whitmarsh, 2008; Whitmarsh & Capstick, 2018). Communication in 
mass media holds the potential to shape climate change public perceptions and subsequent 
engagement (Junsheng et al., 2019). Recently, communication about climate change (in the 
Global North) has particularly emphasised catastrophic and apocalyptic climate change 
scenarios, drawing attention to negative consequences in case of a failed sustainability 
transition (Guenther et al., 2022; Hulme, 2007; O’neill & Nicholson-Cole, 2009). Such 
doomsday messages are known as fear or threat appeals, and research has shown that this type 
of communication can have both positive and negative effects on public perception, 
engagement and action. Threat can be a powerful motivator for adaptive action because people 
want to avoid aversive consequences (Hovland et al., 1953; Rogers, 1975). However, threat 
may also lead to unintended effects such as lack of action or resistance to the recommended 
behaviour because people perceive that they cannot exercise the behaviour or are uncertain 
about the effectiveness of behaviour for curbing the threat (Witte, 1992; Witte & Allen, 2000).  

The use of doom framings has been studied extensively in the field of (individual) 
persuasive communication and health education. In general, messages depicting high fear are 
more effective in changing attitudes, intentions, and behaviours aimed at reducing risk 
behaviour, than messages depicting low or no fear, especially (Tannenbaum et al., 2015) or 
only when the message also provides information about the success and implementation of the 
suggested action (Peters et al., 2013; Ruiter et al., 2014; Witte & Allen, 2000). Under 
conditions of low efficacy, fear appeals may prompt defensive responses (Peters et al., 2013; 
Ruiter et al., 2014; Witte & Allen, 2000). The effects of doom communication in a large scale 
and interdependent context, as is the climate crisis, are less well known and call for 
experimental studies (e.g., Brosch, 2021; Kothe et al., 2019). 

Understanding Inconsistent Effects of Fear Appeals 
The limited research that has been conducted to date has produced mixed effects. In some 
studies it is found that high-threat messages, and the subsequent fear, increased sustainable 
intentions (Van Zomeren et al., 2010), willingness to sacrifice (Bilandzic et al., 2017) or 
intentions to engage in activism (in young adults Skurka et al., 2018). However, high-threat 
messages have also been found to work counterproductively and reduce climate change 
intentions (Wang & Chen, 2022). Furthermore, among individuals who strongly believe in a 
just-world, high threat messages increased scepticism about whether climate change is 
happening and whether it is human caused (Feinberg & Willer, 2011). Other researchers did 
not find any differences between high and low/no threat messages (Ettinger et al., 2021). 
Furthermore, Skurka et al. (2021) failed to replicate their earlier finding that high threat 
messages increased activism intentions. In the current paper, we introduce two studies that 
simultaneously examine both adaptive and maladaptive consequences of doom 
communication. The results of these studies can be used to inform the development of more 
effective strategies for motivating individuals to take action toward a sustainable future. 

Several models have been proposed to predict the impact of doom messages on individuals’ 
responses. These include the drive reduction model (DRM; Hovland et al., 1953), protection 
motivation theory (PMT; Rogers, 1983), and the extended parallel process model (EPPM; 
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Witte, 1992), that each offer complementary perspectives into the processes underlying 
different reactions to threats.  

DRM (Hovland et al., 1953) posits that communicating threat elicits discomfort or tension 
in individuals, which then serves as a motivator for action. Individuals are motivated to search 
for strategies that reduce psychological discomfort. This may manifest in accepting and 
executing the recommended behaviour, but may also give rise to maladaptive responses such 
as defensively avoiding the problem, for example, when the recommended behaviour is not 
perceived as sufficiently reducing the discomfort.  

PMT (Rogers, 1983) added to DRM by elaborating on the cognitive appraisal process that 
occurs following the perception of a threatening message. According to PMT, when individuals 
are confronted with a threat, they appraise the perception of the severity of the threat, the 
probability of the threat happening (together these make up threat appraisal), the perceived 
effectiveness of the behaviour in reducing the threat, and one’s ability to execute the behaviour 
(which together comprise coping appraisal). The interaction of these four message components 
determines the response. Typically, it is found that high threat appraisal and high coping 
appraisal result in the most adaptive responses, but predictions about defensive response were 
not possible yet.  

EPPM (Witte, 1992) combines elements of both DRM and PMT and provides more insight 
into the sequential process of responses to threat, enabling predictions about the direction of 
the response. According to EPPM, like PMT, individuals engage in threat appraisal when 
confronted with a threat. Only when the threat is appraised as high (the more severe and the 
more likely the threat is perceived), individuals subsequently engage in coping appraisal. When 
a person is confident that they have the ability to execute the recommended behaviour and 
believe that executing the recommended behaviour is effective in reducing the (cause of the) 
threat (i.e., response efficacy), it is likely that individuals engage in adaptive behaviour. 
However, when confidence about one’s ability to engage in the recommended behaviour, 
and/or when the effectiveness of the recommended behaviour is perceived as low, individuals 
likely engage in maladaptive responses to cope with the discomfort that follows threat.  

While dominant theories of fear appeals differ in their understanding of the underlying 
sequences of cognitive appraisals, they share a common emphasis that high-threat messages 
evoke responses by virtue of the perceived severity of the threat and the likelihood of it 
impacting one’s life. Furthermore, they all suggest that high-threat situations motivate 
individuals to engage in some form of behaviour, be it adaptive or maladaptive.  

Fear Appeals to Change Individual or Global Collective Behaviours 
In general, high-threat messages are found to be more effective than no (or low)-threat 
messages in changing people’s behaviour or attitudes (Witte & Allen, 2000). However, most 
of the research in this field has focused on individual risks and behaviours. Climate change, in 
contrast, represents a collective problem. This distinction is of importance as communication 
to change behaviour of collectives introduces complexities (Böhm & Pfister, 2008) that are not 
adequately addressed by traditional theories of fear appeals. 

Individual health risks and climate risks might differ in the personal relevance of the 
depicted danger. It is often debated that climate change is perceived as (psychologically) distant 
(Gifford, 2011; Jones et al., 2017; Van Lange & Huckelba, 2021). For example, there is 
evidence of spatial distance (it is more likely that island states have to deal with floodings, than 
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the European mainland), temporal distance (climate change consequences will affect future 
generations more seriously than current generations), and for some groups maybe even social 
distance (climate change consequences will hit the less well-off disproportionally hard; IPCC, 
2022). The perception that climate change is something of the future, somewhere else and for 
others, interferes with the perception of vulnerability, a crucial component of threat appraisal 
and fear (Chu & Yang, 2019). However, the effects of psychological distance on climate action 
are inconsistent (Van Valkengoed et al., 2023).  

Additionally, another important difference between individual risk communication and 
climate change communication is the specificity of the causal relationships between individual 
behaviour and individual outcomes (Böhm & Pfister, 2008). For example, for individual risk 
behaviour, the effects of a poor diet on physical health are generally well-known and relatively 
direct, whereas the specific (causal) effects of individual lifestyles on global warming and 
climate change consequences are more uncertain (IPCC, 2018, 2022). In the case of individual 
risk behaviour, it is often already challenging to make potential long-term effects of behaviour 
salient for individuals (Baumeister et al., 2007; Fujita, 2011), but it might even be more 
challenging for individuals to relate behaviours to outcomes in something as complex and 
involving so many different actors as climate change. Furthermore, it is already difficult to 
determine how much of the requested behaviour is sufficient to achieve the goal in the context 
of individual risks, whereas sustainable behaviour encompasses a wide range of potential 
actions including reducing carbon emissions (i.e., mitigation efforts; which can in itself be done 
in multiple domains), conserving resources in general or adapting to already changing 
environmental conditions, not even knowing whether those behaviours contribute to lower 
risks. So, in climate change communication, there exists a higher level of uncertainty when it 
comes to both the effects of behaviours on reducing the problems and the types of behaviours, 
compared to individual risk communication. This uncertainty may interfere with the appraisal 
of coping strategies, particularly in terms of response efficacy.  

Climate change is a problem that is inherently too big to solve by one individual (Böhm & 
Pfister, 2008). Whereas health behaviours are characterised by the possibility to counter the 
threat individually, climate change consequences originate from aggregate behaviours and 
require collective action to counter the threat, exemplifying a social dilemma (Hardin, 1968). 
Again, coping appraisal might therefore be judged by different indicators. For example, the 
appraisal about coping efficacy should also include beliefs about the ability of others to execute 
the recommended behaviour individually and as a collective. Research showed that beliefs 
about collective efficacy led to more sustainable behaviour intentions whereas beliefs about 
self-efficacy did not (Van Zomeren et al., 2010). On the other hand, beliefs about collective 
(in)abilities might also come together with beliefs that individual behaviour change will help 
in countering the threat. 

Current Studies 
Emphasising dire climate change consequences might spur action, but could also lead to 
resistance or have no impact on sustainability behaviours. In two experimental studies, we 
investigate the effects of doom communication on multiple indicators of sustainability 
responses. In Study 1, we examine the effects of threat on one form of maladaptive coping with 
climate change threat, climate change scepticism. In Study 2, we consider a broad range of 
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outcome variables to better understand potential nuances in the ways in which doom messages 
shape individuals' adaptive and maladaptive responses to climate change. 

Study 1 
In Study 1, we examine the effects of threat on climate change scepticism. Climate change 
scepticism refers to doubts about the current understanding of climate change by mainstream 
climate science, such as whether the climate is changing (trend scepticism), whether climate 
change has human causes (attribution scepticism), whether the changing climate poses serious 
negative consequences (impact scepticism), and whether human efforts to mitigate climate 
change can be effective in limiting the increasing global temperature (response scepticism; de 
Graaf et al., 2023). Climate change scepticism can be categorised as a form of avoidance or 
rejection of the problem as a means of coping with a threat (Witte, 1992). Following EPPM 
(Witte, 1992), we predict that high threat messages lead to greater climate change scepticism 
than low threat messages, if no information about efficacy is explicitly provided. 

Method 
Participants and Design. The sample consisted of 1541 British individuals. The participants 

were aged 18 to 73 (M = 38.76, SD = 13.70) and the sample was predominantly female 
(76.6%). Highest attained education was high school (or equivalent) for 16.2% of the 
participants, vocational/technical school for 5.8%, college for 24.0%, bachelor’s degree for 
39.6%, and master’s degree or higher for 14.3%. Political preference was left wing for 44.8% 
of the participants, in between left wing and right wing for 35.7% of participants, and right 
wing for 19.5%.  

The experiment used a one-factorial design with three conditions (low threat vs. moderate 
threat vs. high threat) as an independent variable and climate change scepticism dimensions as 
dependent variables. Participants were randomly assigned to one of three threat conditions 
through the Qualtrics system. Between 49 and 55 participants took part in each of the three 
conditions. A priori power analysis was conducted using G*Power to determine the sample 
size required (n = 158) to detect an effect with 80% power at a significance level of α = 0.052 
for the dependent variables climate change scepticism dimensions. Based on previous findings 
(Tannenbaum et al., 2015; Witte & Allen, 2000), we estimated a medium effect (d = 0.25). 

Procedure and Materials. Participants were recruited via the online platform Prolific. After 
information about the study was provided and informed consent was given, participants were 
randomly assigned to one of three conditions of the threat manipulation. After reading the story 
and answering to two, in the low threat condition, or three, in the moderate and high threat 
conditions, attention check questions correctly3, participants proceeded with measures of 
climate change scepticism, and anticipatory and anticipated emotions. The questionnaire ended 
with two manipulation check items and a measure of demographic variables. The questionnaire 
took approximately five minutes to complete. Respondents were compensated 0.63 GBP 
(approximately 0.70 EUR) for participation. 

Climate Change Threat Manipulation. Participants read a fictitious online article attributed 
to the BBC about climate change and climate change consequences in Northern Europe, that 
included the experimental manipulation. The stories varied in the likelihood that Northern 
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Europe will have to deal with climate change consequences and how severe these consequences 
would be: (a) low likelihood, no additional information about severity [low threat]; (b) high 
likelihood, mildly severe [moderate threat]; (c) high likelihood, highly severe [high threat]. 
Full manipulations can be found in the appendix. 

Climate Change Scepticism. Climate change scepticism was measured using 12 items (e.g., 
“I doubt that human activities cause global warming”) of the CCS-Q (de Graaf et al., 2023). 
Answers were given on a 7-point Likert scale ranging from 1 (totally disagree) to 7 (totally 
agree). Internal consistency of subscales varied from acceptable to very good (trend: α = .86, 
attribution: α = .81, impact α = .92, response α = .78). Mean scores were computed for each 
factor separately.  

Anticipatory and Anticipated Emotions. We used three items to measure anticipatory 
emotions (e.g., “I am afraid of the future consequences of climate change.”, α = .95) and three 
items to measure anticipated emotions (e.g., “I would feel regretful if future climate change 
consequences happen to me and the next generations.”, α = .92), based on Sheeran et al., 2014 
and Van Zomeren et al., 2010. The answer options ranged from 1 (not at all) to 7 (extremely). 
Mean scores were computed for anticipatory emotions and anticipated emotions separately. 

Demographic Variables. Gender was assessed with a multiple-choice question following 
the statement “I identify as…” with options “male”, “female”, “other”, and “I prefer not to 
answer”. Age was measured in years using an open-ended question. Educational level was 
assessed with the question “What is the highest level of education you have completed?”. The 
options were “Primary school”, “High school or equivalent”, “Vocational/technical school”, 
“College”, “Bachelor’s degree”, or “Master’s degree or higher”. Political preference was 
assessed on a continuous scale ranging from 1 (very left-wing) to 7 (very right-wing). 

Manipulation Checks. Two manipulation check items were used (i.e. “how likely is it for 
you, as a Northern European citizen, that you will have to deal with climate change 
consequences?”, and “how severe do you think the climate change consequences will be for 
you?”).  

Data Preparation and Analysis. Kolmogorov-Smirnov tests revealed significant deviations 
from the normal distribution for all climate change scepticism dimensions and anticipatory and 
anticipated emotions (all ps < .001). Therefore, we performed non-parametric tests to test our 
hypothesis.  

Results  
Descriptive Statistics. Participants reported low to medium levels of climate change 

scepticism (trend M = 2.44, SD = 1.31; attribution M = 2.51, SD = 1.22; impact M = 2.31, 
SD = 1.41; efficacy M = 2.03, SD = 1.09). 

 Randomisation and Manipulation Check. A randomisation check was performed using 
chi-square analyses and it was found that there were no differences between groups in the 
division of gender (p = .804), political preference (p = .932), and highest attained educational 
level (p = .390). Additionally, we observed no differences between groups for mean age as was  
determined by an analysis of variance (p = .599).  
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A manipulation check revealed a significant difference between groups in their perception 
of the likelihood that they had to deal with climate change consequences (F(2, 151) = 7.88, 
p < .001). Post hoc analysis using Tukey HSD test indicated that participants in the high threat 
condition (M = 5.64, SD = 1.35) mentioned significantly higher levels of perceived likelihood 
than participants in the low threat condition (M = 4.29, SD = 1.85 p < .001) or moderate threat 
condition (M = 4.80, SD = 1.98, p = .046). Participants in the low threat condition and 
moderate threat condition did not differ significantly from each other (p = .309).  

 The same pattern was found for perceived severity. The manipulation check indicated 
that participants in the three conditions differed significantly in their perception of the severity 
of climate change consequences (F(2, 151) = 7.29, p < .001). Again, post hoc analysis using 
Tukey HSD test showed that participants in high threat condition (M = 4.96, SD = 1.03) 
mentioned significantly higher severity than participants in low threat (M = 3.98, SD = 1.50, 
p = .003) or moderate threat (M = 4.00, SD = 1.80, p = .004) condition. Participants in the low 
threat and moderate threat condition did not differ significantly from each other (p = .998). 

Effect of Threat on Climate Change Scepticism. A series of Kruskal-Wallis tests with 
dependent variables climate change scepticism dimensions and independent variable threat 
showed no significant effects of threat on trend scepticism (H(2) = 0.89, p = .641), attribution 
scepticism (H(2) = 0.41, p = .815), impact scepticism (H(2) = 0.49, p = .785), or efficacy 
scepticism (H(2) = 0.84, p = .657).  

Effect of Threat on Anticipatory and Anticipated Emotions. Two Kruskal-Wallis tests with 
dependent variables anticipatory emotions and anticipated emotions and independent variable 
threat showed no significant differences between levels of threat on anticipatory emotions 
(H(2) = 0.54, p = .762) or anticipated emotions (H(2) = 0.50, p = .780).4  

Discussion 
In Study 1, we hypothesised that a highly threatening climate change message would increase 
scepticism compared to less threatening messages. We did not find support for this hypothesis. 
Following the components determining threat appraisal in EPPM (Witte, 1992), we 
manipulated climate change threat by varying information about how likely it is that climate 
change will impose negative consequences to Northern Europe (i.e., susceptibility) and, in the 
case of high likelihood of negative consequences, whether these consequences would be mild 
or severe (i.e., severity). In the condition depicting low threat, we presented negative climate 
change consequences as unlikely and thereby gave no additional information about whether 
these consequences would be severe or mild. In the conditions depicting moderate and high 
threat, we presented negative climate change consequences as highly likely. Additionally, in 
the moderate threat condition, we presented negative climate change consequences as mild by 
stating that consequences will not be too devastating because governments started coming up 
with solutions for adaptation, whereas in the high threat condition, we presented consequences 
as severe.  

The manipulation check indicated no perceived differences between the moderate threat and 
low threat conditions. With regards to perceived likelihood, this finding was surprising, 
considering that different percentages were presented in each condition, suggesting varying 
levels of likelihood. An explanation could be found in the framing used to manipulate of 
severity. Participants might have considered the information about successful government-led 
adaptation strategies when assessing the likelihood of having to deal with the consequences. 
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Following these results, we could hypothesise that, for climate change, both the perceived 
likelihood (of impacting one’s life) and perceived severity of climate change do not increase 
by only mentioning high chances without the consequences also being severe. Consequently, 
one could expect differences between high threat on the one hand and low and moderate threat 
on the other hand (Witte, 1992; Witte & Allen, 2000). Therefore, we modified the 
manipulations for Study 2 to examine the differences between low threat and high threat 
messages by varying the severity of potential consequences. 

Study 2 
In Study 1, we found no differences in climate change scepticism between high threat, 
moderate threat, and low threat messages about climate change consequences. Besides 
maladaptive strategies to cope with climate change threat, doom communication might also 
increase willingness to behave sustainably (Witte, 1992). Therefore, we extend the range of 
outcomes, in the next study, so that both response directions to cope with climate change threat 
can be examined. In doing so, we examine multiple maladaptive responses (i.e., avoidance of 
climate change, denial of guilt for causing climate change, rationalising climate change, and 
reactance to sustainable others and sustainable policies). Simultaneously, we examine multiple 
indicators of adaptive responses (i.e., motivation towards the environment, acceptance of 
climate measures, and individual sustainability intentions). Given the unexpected outcomes of 
Study 1, Study 2 will be exploratory. Therefore, no predictions were formed.  

Additionally, we aimed to introduce an alternative method for manipulating climate change 
threat, offering a different perspective to address the issue used by the media. To achieve this, 
we developed videos that portrayed the consequences of climate change, differing in severity 
between conditions.  

Method 
Participants and Design. In total, 3685 Dutch individuals participated in this study. The 

participants were aged 18 to 80 (M = 48.70, SD = 15.82). The sample consisted of 49.6% 
women and 50.4% men. Highest attained education was elementary school for 1.1% of the 
participants, lower secondary education for 8.7%, post-secondary vocational education for 
40.3%, higher secondary education for 16.3%, higher vocational education for 23.2%, and 
scientific education for 10.4%. Political preference was very left wing for 12.8% of the 
participants, left wing for 17.8%, in between left wing and right wing for 38.8%, right wing for 
21.9%, and very right wing for 8.7%. Further, political preference on a different axis was very 
progressive for 6.0% of the participants, progressive for 54.4%, conservative for 38.3%, and 
very conservative for 1.4%. Participants scored moderately high on green identity (M = 4.30, 
SD = 1.54) and moderately low on climate change scepticism (M = 2.97, SD = 1.36). 
Additionally, participants tended to perceive themselves as victims of climate change, rather 
than attributing responsibility for causing it (M = 44.54, SD = 22.09).  

The experiment used a one-factorial design with three conditions (threat: high vs. low vs. 
control) as an independent variable and avoidance, denial of guilt, rationalisation, reactance to 
sustainable policies, reactance to sustainable others, sustainable intention, motivation towards 
the environment, and acceptance of climate measures as dependent variables. Participants were 
pseudo-randomly assigned to one of the three conditions (high threat n = 89; low threat n = 97; 
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control n = 182) through the Qualtrics system. We aimed for an oversampled control group for 
reasons of determining a baseline for the measures of resistance. Additionally, the order in 
which participants completed measures of resistance and measures of engagement, was 
counterbalanced. A priori power analysis was conducted using G*Power to determine the 
sample size required (n = 432) to detect an effect with 80% power at a significance level of 
α = 0.056 for all outcome variables. Compared to Study 1, we estimated a smaller effect size 
(d = 0.15) to ensure that insignificant results would not be due to assuming too large of an 
effect size a priori. The assumptions for calculating Cronbach’s α as a measure for internal 
consistency were met for all variables, with the exception of Motivation Towards the 
Environment. Therefore, McDonald’s omega is reported next to Cronbach’s α. 

Procedure and Materials. Participants were invited via the online platform PanelClix to 
participate in an online questionnaire. After providing informed consent, participants watched 
a short video containing the experimental manipulation (or no video in the control condition). 
Then a questionnaire followed consisting of five measures of climate change resistance (i.e., 
avoidance, denial of guilt, rationalisation, and reactance), three measures of climate change 
motivation (i.e., sustainability intention, motivation towards the environment (MTES), and 
acceptance of climate policies), followed by measures of green identity, climate change 
scepticism and perceived personal responsibility for climate change. The questionnaire ended 
with measuring demographic variables. Completing the questionnaire took approximately eight 
minutes on average and participants were compensated with 100 Clix (approximately 1.00 
EUR) upon completion. 

Climate Change Threat Manipulation. We created two short videos in Microsoft 
PowerPoint to manipulate climate change threat (high vs. low). The videos started with a 
picture of the planet combined with a year that counts from the year 2022 to 2034 (see Figure 
1). The next shots (see Figure 2) displayed consecutive images of climate change consequences 
at various temperature increases. The images were accompanied by a thermometer displaying 
the different temperature increase levels and a voice-over that narrates the different 
consequences at different temperature increase levels. The level of climate change threat 
presented in the videos (high vs. low) was manipulated in multiple ways (i.e., severity of 
consequences presented, images of consequences shown, speed of images appearing, 
maximum temperature increase, and instrumental background music (see Table 1). In a 
separate (unpublished) research project, a manipulation check indicated that the high threat 
video effectively heightened perceptions of seriousness and threat in comparison to the low 
threat video.7 Videos are available in the supplementary materials.  

Green Identity. Four items, based on Van der Werff et al. (2014) and Whitmarsh & O’Neill 
(2010), on a 7-point Likert scale ranging from 1 (completely disagree) to 7 (completely agree) 
were used to measure participants’ green identity (e.g., “Behaving sustainably is an important 
part of who I am.”). The item by Whitmarsh & O’Neill, 2010 decreased internal consistency 
drastically. A mean score was computed for three items based on (Van der Werff et al., 2014; 
α = .95). 

Climate Change Scepticism. The 12-item CCS-Q (de Graaf et al., 2023) was used for 
measuring climate change scepticism. Answers were given on a 7-point Likert scale ranging 
from 1 (completely disagree) to 7 (completely agree). Internal consistency was good (α = .95) 
and a mean score was computed.  

https://doi.org/10.47368/ejhc.2024.402
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Figure 1. Screenshot From the Videos Containing the Experimental Manipulation 

 

 
Figure 2. Screenshot From the High Threat Video 

Perception of Victimisation or Responsibility for Climate Change. Participants were 
presented the question “If you think about climate change, do you mainly feel like a victim (1) 
of the negative consequences or as a causal agent (100) of the negative consequences?”. A 
slider ranging from 1 (victimisation) to 100 (responsibility) was used to assess the extent to 
which participants either felt that they were a victim of climate change or responsible for 
causing climate change.  

Demographic Variables. Gender was assessed with a multiple choice question following 
the statement “I am a…” with options “woman”, “man”, and “other”. Age was measured in 
years using an open-ended question. Educational level was assessed with the question “What 
is the highest level of education you have completed?”. The options were “Elementary school”, 
“Lower secondary education”, “Post-secondary vocational education”, “Higher secondary 
education”, “Higher vocational education”, or “Scientific education”. Political preference was 
assessed in two ways. Left-wing or right-wing preference was assessed on a continuous scale 
ranging from 1 (left-wing) to 5 (right-wing). Progressive or conservative preference was 
assessed on a continuous scale ranging from 1 (very progressive) to 4 (very conservative). 
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Table 1. Overview of the Different Aspects of the Climate Change Threat Manipulation 

Dimensions Climate Change Threat  
High Low 

Severity of consequences Very severe consequences and 
people affected explicitly 
mentioned  
(e.g., “the Amazon, the lungs 
of our planet, will dry out and 
burn down”; Simultaneously, 
the sea level rises, causing 40 
million people to lose their 
place of residence because of 
floodings”) 

Mildly severe consequences but 
no explicit mentions of 
people affected  
(e.g., ‘the Amazon, the green 
lungs of our planet, will start 
to disappear’) 

Images of consequences Very severe  
(e.g., a starving polar bear) 

Mildly severe  
(e.g., a non-starving polar 
bear) 

Speed of images appearing 0.4 seconds 1.0 second 
Maximum temperature 

increase 
Up to 5-6 degrees Celsius 

increase 
Up to 2 degrees Celsius increase 

Instrumental background 
music 

Scary  Easy beautiful 

Note. The high-threat video lasted 02:26 minutes, the low-threat video lasted 01:44 minutes 

Maladaptive Responses 

Avoidance. We used three items from the Avoidance subscale of the Climate Self-protection 
Scale as developed by Wullenkord & Reese (2021). (e.g., “I try to avoid negative thoughts 
about climate change.”). Answers were given on a 7-point Likert scale ranging from 1 
(completely disagree) to 7 (totally agree). Internal consistency was satisfactory (α = .69) and a 
mean score was computed.  

 Denial of Guilt. We used three items from the Denial of guilt subscale of the Climate 
Self-protection Scale (Wullenkord & Reese, 2021; e.g., “I have a guilty conscience because I 
know I should behave more sustainably.” (reverse scored)). Answers were given on a 7-point 
Likert scale ranging from 1 (completely disagree) to 7 (totally agree). Internal consistency was 
good (α = .80) and a mean score was computed.  

 Rationalisation. We used three items from the rationalisation subscale of the Climate Self-
protection Scale (Wullenkord & Reese, 2021; e.g., “How I behave toward the environment has 
minimal impact on climate change.”). Answers were given on a 7-point Likert scale ranging 
from 1 (completely disagree) to 7 (totally agree). Internal consistency was good (α = .91) and 
a mean score was computed. 

Reactance to Sustainable Policy. Reactance against sustainable policies was measured 
using five items. These five items were inspired by the refined Hong Psychological Reactance 
Scale by Hong & Faedda (1996) and were adapted so that items (1) were about sustainable 
policies and regulations instead of a general tendency (e.g., “Sustainable policies and 
regulations trigger a sense of resistance in me.”) and (2) covered both behavioural and cognitive 
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efforts to restore perceived freedom (Steindl et al., 2015). A study on communication related 
to eating behaviour successfully employed a similar approach to measure state reactance (Stok 
et al., 2015). Answers were given on a 7-point Likert scale ranging from 1 (completely 
disagree) to 7 (totally agree). Internal consistency was good (α = .95) and a mean score was 
computed.  

Reactance to Sustainable Others. Six items were used to measure reactance against 
sustainable others, again adapted from Hong & Faedda’s (1996) Psychological Reactance Scale 
(e.g., “Others who tell me to behave sustainably, trigger a sense of resistance in me”; “it makes 
me angry when a sustainable other is held up as a role model for me to follow.”). Answers were 
given on a 7-point Likert scale ranging from 1 (completely disagree) to 7 (totally agree). 
Internal consistency was good (α = .95) and a mean score was computed.  

Adaptive Responses. 

Sustainable Intention. Two items were used to measure individuals’ intentions to behave 
sustainably based on Ajzen and Fishbein (1977; “I plan to behave more sustainably.” and “I 
will behave more sustainably.”). Answers were given on a 7-point Likert scale ranging from 1 
(completely disagree) to 7 (totally agree). Internal consistency was good (α = .97) and a mean 
score was computed.  

Motivation Towards the Environment. To measure environmental motivation, we used 
eight items from the Motivation Towards the Environment Scale (Pelletier et al., 1998). All 
items were presented as reasons to act sustainably for people in general and followed by the 
question “to what extent are these reasons for you, personally, to behave sustainably?” (e.g., 
“For the recognition I get from others.”; “Would feel guilty if I didn’t”). Answers were given 
on a 7-point Likert scale ranging from 1 (not at all a reason) to 7 (very much a reason). Internal 
consistency was good (α = .88, ω = .94) and a mean score was computed. 

Acceptance of Climate Measures. Acceptance of climate measures was assessed with two 
items (“I am willing to take on my part of the burdens for transitioning to sustainability.” and 
“I approve of installing measures that promote sustainable behaviour.”), on a 7-point Likert 
scale ranging from 1 (completely disagree) to 7 (totally agree). Internal consistency was good 
(α = .84) and a mean score was computed. 

Data Preparation. Kolmogorov-Smirnov tests revealed significant deviations from the 
normal distribution for all five measures of maladaptive responses (Avoidance D (368) = 0.08, 
p < .001; Denial of guilt D (368) = 0.07, p < .001; Rationalisation D (368) = 0.12, p < .001; 
Reactance to sustainable policies D (368) = 0.12, p < .001; Reactance to sustainable others D 
(368) = 0.10, p < .001) and adaptive responses (Sustainable intention D (368) = 0.14, p < .001; 
MTES D (368) = 0.06, p = .005; Acceptance of sustainable measures D (368) = 0.12, p < .001). 
Therefore, we decided to perform non-parametric tests. 
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Table 2. Spearman Correlations Between Dependent Variables 

  1 2 3 4 5 6 7 8 
1 Avoidance -        
2 Denial of guilt .20 -       
3 Rationalisation .51 .44 -      
4 Reactance policy .51 .28 .66 -     
5 Reactance sustainable others .53 .32 .63 .85 -    
6 Sustainable intention -.43 -.35 -.62 -.55 -.56 -   
7 Motivation towards the environment -.41 -.42 -.63 -.56 -.57 .79 -  
8 Acceptance of climate measures  -.47 -.41 -.60 -.62 -.59 .74 .69 - 

Note. All correlations are significant at p < .001. 

Results  
Descriptive Statistics. Participants scored moderately low on most defensive responses (M 

avoidance = 3.29, SD = 1.32, M rationalisation = 2.93, SD = 1.66, M reactance policy = 2.89, 
SD = 1.57, M reactance others = 2.97, SD = 1.54) and moderately to high on all adaptive 
responses (M sustainable intentions = 4.96, SD = 1.47, M MTES = 4.29, SD = 1.08, M 
acceptance of sustainable policies = 4.72, SD = 1.53) and denial of guilt (M = 4.87, 
SD = 1.40). Correlations between outcome variables can be found in Table 2. 

 Randomisation Check. A series of chi-square analyses was performed to check if 
randomisation was successful for gender (p = .507), political preference for left or right wing 
(p = .762), political preference for progressivism or conservatism (p = .882), and educational 
level (p = .951). Participants in the three conditions did not differ on these variables. 
Additionally, an ANOVA showed that participants in the three conditions did not differ from 
each other in age (p = .802), green identity (p = .135) or climate change scepticism (p = .230) 
or victimisation of or responsibility for the negative consequences of climate change 
(p = .290).  

Maladaptive Responses to Threat. A series of Kruskal-Wallis tests were conducted with 
threat condition as the independent variable and the five maladaptive responses (avoidance, 
rationalisation, denial of guilt, reactance to policies, and reactance to others) as dependent 
variables. No significant differences were found for maladaptive responses (all ps > .05). 

Adaptive Responses to Threat. A series of Kruskal-Wallis tests were conducted with threat 
condition as the independent variable and the three measures of adaptive responses (sustainable 
intention, MTES, and acceptance of sustainable measures) as dependent variables. No 
significant differences were found for adaptive responses (all ps > .05). 

Discussion 
In Study 2, we found that doom communication about climate change consequences did not 
lead to more adaptive nor maladaptive responses than communication that depicts climate 
change as less threatening. Following fear appeal theories, both adaptive (danger control) and 
maladaptive (fear control) responses are considered as potential methods for managing 
discomfort elicited by threatening messages, dependent on perceptions of effectiveness of the 
behaviour in reducing the threat, and one’s ability to perform the behaviour (Witte, 1992). A 
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manipulation check in prior research indicated that, compared to the low threat condition, the 
high threat condition increased perceptions of the seriousness and threat of climate change 
consequences, along with decreased feelings of being soothed after watching the high threat 
video. However, participants’ baseline levels of feelings and perceptions towards climate 
change are unknown due to the absence of manipulation check questions in the control 
condition.  

General Discussion 
This paper demonstrated that the utilisation of doom communication does not increase nor 
decrease adaptive and maladaptive responses in addressing the threat posed by climate change. 
In the first study, following the line of reasoning of EPPM (Witte, 1992), we hypothesised that 
doom communication would increase scepticism as a means of coping with climate change 
threat. It could be expected that individuals engage in maladaptive threat coping if, after 
presenting a threat, no explicit information is given about which specific actions should be 
taken to effectively mitigate climate change. However, results showed that in comparison to 
low-threat climate change communication, doom communication did not significantly increase 
climate change scepticism. In the second study, we took a broader approach to investigate the 
effects of doom communication and examined multiple potential response directions, including 
both adaptive responses (motivations and intentions aimed at mitigating global warming) and 
maladaptive responses (active or passive avoidance of climate change [mitigation]) 
simultaneously. We found that doom communication did not elicit a response in either 
direction. This suggests that, for climate change, in comparison to communication that aims to 
change individual risk behaviour, the way in which the consequences of a collective and 
interdependent issue are presented, whether as highly threatening or less threatening, might not 
be a primary factor determining people’s responses to the issue. 

A possible explanation for the absence of differences between doom communication and 
low-threat communication might be that climate change may have reached a saturation point 
in terms of perceiving climate change as presenting a new, immediate threat, independent of 
specifically mentioning the severe consequences once again. This plateau could indicate that 
further communication efforts focusing solely on the sense of threat might not increase the 
need for action. Climate change has been extensively covered in the media over the years. This 
repeated exposure to the severity of climate change may have led people to inherently perceive 
climate change as an imminent threat. Across countries, about 75% of participants indicate that 
global climate change is a major threat, and another 19% views climate change as a minor 
threat in 2022 (Poushter et al., 2022). Perceiving climate change as a (personal and planetary) 
threat is found to increase climate change concern (Arıkan & Günay, 2021), which 
subsequently relates to public support for climate change policies (Leiserowitz, 2005). This 
situation implies that the constant exposure to threatening climate change narratives potentially 
diminished the relative impact of once more highlighting the severity of climate change 
consequences. However, the results of the manipulation check of Study 2, conducted in a prior 
project, indicated that the high threat video (compared to video depicting low threat) did 
increase individuals’ perceptions that climate change consequences would be serious, feelings 
of threat, and decreased feelings of relaxation, albeit slightly. 
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On the other hand, an alternative explanation lies in the possibility that individuals have 
become desensitised to climate change threat and therefore may not feel sufficiently threatened 
to take action, regardless of how dire the consequences are portrayed in one new doom 
communication effort. It is argued that people only interact in a superficial manner with 
narratives concerning severe climate change consequences, which serves the function of 
emotional or psychological relief (Smith, 2022). According to EPPM, if people do not appraise 
a message as threatening, they do not continue with assessing potential coping options. In 
instances where the message fails to evoke threat, responses are more likely shaped by 
individual differences (Witte, 1992). Sustainable behaviour is influenced by a wide range of 
individual differences, including psychological, demographic, and socio-economic factors 
(Gifford & Nilsson, 2014; Van Valkengoed et al., 2022). In particular, pro-environmental 
values and political orientation have consistently been found to explain differences in climate 
change perceptions (Poortinga et al., 2019). In this study, individuals rated their feelings of 
threat above the midpoint, whereas their responses to the questions about how climate change 
was depicted in the videos (i.e. judgements of seriousness and threat) were higher. Future 
research could focus in more detail on the correlations between affect and cognitions, and 
consequently behaviour, in the formation, permanence and salience of threat perceptions to 
examine explanations that have been put forward.  

A third, and related, potential explanation that is worth exploring is whether people are tired 
of climate change messages (Gifford, 2011). Message fatigue is defined as an aversive 
motivational state (both acute or pre-existing) because of repeated exposure to similar 
messages over time. It is a state that is characterised by perceptions of overexposure and 
redundancy and by feelings of exhaustion and boredom (So et al., 2017). It was found that 
acute message fatigue, which is short-term message fatigue after reading similar messages in a 
short time, reduced sustainable engagement. This was even stronger for people with pre-
existing message fatigue (Lu, 2022). Future research could focus on these three potential 
explanations to further examine the dynamics of climate change communication and its impact 
on public perceptions and behaviours.  

Limitations, Strengths and Future Research 
An important limitation of our research is the significant number of participants that had to be 
excluded due to their lack of serious or concentrated engagement with the manipulation in 
Study 2. Before data collection, we initially anticipated a dropout rate of approximately 10% 
for our online study. However, we ultimately had to exclude approximately 30%. This higher 
exclusion rate may impact the statistical power of our analyses. In light of the increased 
exclusion rate, we conducted a post-hoc power analysis to assess the robustness of our findings, 
which showed that power ranged from .79 to .94 depending on the estimated effect size.  

Second, research on fear appeals in the context of climate change could benefit from more 
elaborate manipulation checks. In Study 1, while we observed that participants perceived 
climate change consequences as more severe and more likely in the high threat condition 
compared to the moderate and low threat conditions, we did not directly assess their levels of 
threat or fear. For the manipulation of Study 2, our findings indicated that the high threat video 
increased feelings of threat and decreased feelings of relaxation, next to evaluations of the 
seriousness and threat posed by consequences portrayed in the video. While these manipulation 
checks provide some insight into the effectiveness of our manipulations in inducing threat, 
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measuring threat or fear using self-report items presents challenges, as individuals may not 
always be consciously aware of their psychological states (Blascovich & Mendes, 2000). 
Additionally, we did not assess levels of threat, relaxation, and perceived severity of climate 
change consequences among participants who were not exposed to climate change messages. 
This impedes our ability to definitively conclude whether high threat communication elicits 
more fear than low or no threat communication. Insight into the level of threat following the 
manipulations would provide us with more understanding into possible underlying reasons for 
the differences between our findings in the context of climate change, compared to the 
extensive findings about fear appeals in health education. To address this limitation, future 
research endeavours should prioritise the inclusion of such validation measures (e.g., 
measuring physiological responses to threat or compare perceptions after new presentations of 
threat to baseline perceptions), to allow for more nuanced understanding of the effects of threat 
in climate change communication strategies. Additionally, our studies were conducted using 
online samples, and therefore, we cannot be certain about whether participants genuinely 
viewed our text or video.  

 In the same vein, the direction of the response is presumed to be shaped by the inclusion 
of information about the effectiveness of the recommended behaviour in mitigating the threat, 
as well as individuals’ personal or collective efficacy to implement or execute the 
recommended behaviour. When individuals believe that the recommended behaviour is 
effective and feel confident in their ability to execute them, engagement in adaptive action is 
likely. Conversely, if individuals do not believe that the recommended behaviour reduces the 
threat, or when they feel incapable, defensive reactions, aimed at managing the discomfort, 
may follow (Witte, 1992; Witte & Allen, 2000). In the current studies, we did not include 
manipulations of self-, collective-, or response efficacy in the experimental designs, nor did we 
control for prior beliefs about sustainable behaviour efficacy. Because climate change 
communication, at least until recently, primarily involves highlighting the components of threat 
by focussing on negative consequences, without explicitly including statements about efficacy 
(Guenther et al., 2022; Hart & Feldman, 2014), we intentionally did not manipulate efficacy 
information. However, future research could benefit from examining the effects of such 
information or exploring the role of individual differences in pre-existing perceptions of 
(in)ability to effectively respond to environmental challenges within current lifestyles.  

Further, this study only focused on measuring indicators of behaviour as potential responses 
to threat (Hovland et al., 1953; Rogers, 1983; Witte, 1992), rather than directly assessing 
sustainable behaviour. While these can provide insights into individuals’ attitudes or intentions, 
they may not accurately reflect real sustainable behaviours. Someone may express a strong 
intention to behave sustainably, but fail to implement these behaviours in their daily lives for 
several reasons, especially when people lack control over behaviour. This gap is observed in 
approximately 50% of instances across different disciplines of behaviour (Sheeran & Webb, 
2016; Webb & Sheeran, 2006). Considering the design (experimental research without a 
follow-up study) and nature of our research (online experiment), assessing actual sustainable 
behaviour is difficult. However, it would be valuable for future research to complement 
behavioural indicators with self-reports or observations of sustainable behaviour. Additionally, 
while previous research has effectively utilised an adapted trait measure for assessing state 
reactance (Stok et al., 2015), it is also feasible to measure state reactance by examining the 
intertwined concepts of anger (affective component) and the desire for counterarguing 
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(cognitive component) following a restriction of autonomy (Dillard & Shen, 2005; Moyer-
Gusé & Nabi, 2010; Rains & Turner, 2007).  

An important strength of this research is that we explicitly examined both adaptive and 
maladaptive responses to climate change threat. Climate change is a multifaceted problem with 
multiple possible implications, for which individuals may adopt various coping strategies and 
responses. By considering both adaptive (e.g., sustainable behaviour intentions to mitigate 
climate change) and maladaptive responses (e.g., avoidance or resistance) the study reflects the 
real-world complexity of how people may navigate climate change concerns. Another strength 
is that we used representative samples in both studies, from two different countries, allowing 
for greater generalizability of the findings.  

Third, next to using text-based experimental manipulations, we also developed video-based 
experimental manipulations to facilitate a more vivid and immersive perception for comparing 
high and low-threat messages. With regards to communicating scientific consensus about 
climate change, it was found that videos increased perceptions about scientific consensus more 
than text-based messages, which in turn increased worrying about climate change (Goldberg 
et al., 2019). Even more engaging strategies to communicate about climate change could entail, 
for example, the use of virtual reality or gamification (Brannon et al., 2022; Fauville et al., 
2020), but we aimed to examine climate change doom messaging in a manner that closely 
resembles the way it is commonly presented in the media. 

Conclusion 
In conclusion, our study aimed to investigate whether the use of doom communication has an 
impact of various responses crucial for achieving the sustainability transition to curb the 
climate change crisis. Our research findings suggest that doom communication, as often 
presented in the media, does not influence adaptive nor maladaptive responses in this context. 
To effectively address the climate crisis, it is crucial that communication strategies incorporate 
research findings about stressing the dire consequences of climate change.  

Notes 
1. Participants who failed to answer correctly one or more attention check items (n = 11) 

were excluded from the dataset. 

2. A post-hoc power analysis revealed that the achieved power for detecting the estimated 
effect size (Cohen’s f = 0.25) was 0.79, given the sample of 154 participants. Second note. 

3. The number of attention check questions was different for the low threat condition, 
compared to the moderate and high threat conditions, as one of the attention check 
questions was explicitly about the information provided in the section about severity (no 
information about severity was given in the low threat condition). 

4. Based on the suggestions from an anonymous reviewer, we conducted additional 
explorative sensitivity analyses informed by our manipulation check findings. We merged 
the low and moderate threat groups into a single group (n = 104) and compared it to the 
high threat group (n = 50) using Kruskal-Wallis tests with independent variable threat (low 
vs. high threat) and dependent variables dimensions of climate change scepticism and 
anticipatory and anticipated emotions. Combining the groups did not alter the results. 
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5. One hundred sixty-seven participants were excluded because they missed one (n = 87) or 
two (n = 88) attention check questions (e.g., “I read the statements well and therefore select 
answer option three”). 

6. A post-hoc power analysis revealed that the achieved power for detecting the estimated 
effects ranged from 1-β = 0.79 for an estimated effect size of Cohen’s f = 0.15, to 1-
β = 0.94 for an estimated effect size of Cohen’s f = 0.20, given the sample of 368 
participants. 

7. Participants (N = 771, 45% identified as male, 45% identified as female, 0,1% identified 
as non-binary, and identified gender is unknown for 9,6%) were randomly assigned to 
watch either the high threat video or the low threat video and were asked to rate to what 
extent they thought the consequences of climate change would be (1) serious, and (2) 
threatening (according to the video), and to what extent the video made them feel (3) 
soothed, (4) threatened, and (5) uncertain. Answer were given on a 7-point Likert scale 
ranging from 1 (completely disagree) to 7 (completely agree). A series of ANOVAs with 
independent variable threat video showed that participants who watched the high threat 
video thought climate change consequences would be more serious (F(1, 769) = 5.18, 
p = .023) and more threatening (F(1, 769) = 5.11, p = .024) than participants who watched 
the low threat video. Additionally, participants that watched the high threat video felt less 
soothed (F(1, 769) = 4.23, p = .040), and more threatened (F(1,769) = 16.98, p <.001). We 
found no differences for feeling uncertain (p = .074). Two changes were made between 
the videos utilised in the manipulation check study and Study 2. First, the manipulation 
check study was executed in 2021, Study 2 was executed in 2022. Consequently, we 
updated the video so that the count-down starts in the year 2022 instead of 2021. Second, 
in the manipulation check study, the narrator was different for the two videos. In Study 2, 
we had the same narrator for both videos, while keeping the wording and content of the 
videos the same. 

Ethical Approval 
The studies reported in this paper received ethical approval by the Ethics Committee of the 
Faculty of Social and Behavioural Sciences of Utrecht University [reference numbers Study 1: 
FETC20-406; Study 2: FETC22-0424]. 

Funding 
This research did not receive any specific grant from funding agencies in the public, 
commercial, or not-for-profit sectors. 

Conflict of Interest 
All authors disclose no conflict of interest. 



Climate Change Doom Communication  De Graaf et al. 

European Journal of Health Communication 2024, Vol. 5(4) 26-50 CC BY 4.0 44 

References 
Ajzen, I., & Fishbein, M. (1977). Attitude-behavior relations: A theoretical analysis and 

review of empirical research. Psychological Bulletin, 84(5), 888-918. 
https://psycnet.apa.org/doi/10.1037/0033-2909.84.5.888  

Arıkan, G., & Günay, D. (2021). Public attitudes towards climate change: A cross-country 
analysis. British Journal of Politics and International Relations, 23(1), 158–174. 
https://doi.org/10.1177/1369148120951013  

Baumeister, R. F., Vohs, K. D., & Tice, D. M. (2007). The strength model of self-control. 
Current Directions in Psychological Science, 16(6), 351–355. 
https://doi.org/10.1111/j.1467-8721.2007.00534.x  

Bilandzic, H., Kalch, A., & Soentgen, J. (2017). Effects of goal framing and emotions on 
perceived threat and willingness to sacrifice for climate change. Science Communication, 
39(4), 466–491. https://doi.org/10.1177/1075547017718553  

Blascovich, J., & Mendes, W. B. (2000). Challenge and threat appraisals: The role of 
affective cues. In J. P. Forgas (Ed.), Feeling and thinking: The role of affect in social 
cognition (pp. 59–82). Cambridge University Press. 

Böhm, G., & Pfister, H.-R. (2008). Antinomies of environmental risk perception: Cognitive 
structure and evaluation. In M. J. Casimir (Ed.), Culture and the changing environment. 
Uncertainty, cognition, and risk management in cross-cultural perspective (pp. 61–78). 
Berghahn Books.  

Brannon, L., Gold, L., Magee, J., & Walton, G. (2022). The potential of interactivity and 
gamification within immersive journalism & interactive documentary (I-Docs) to explore 
climate change literacy and inoculate against misinformation. Journalism Practice, 16(2–
3), 334–364. https://doi.org/10.1080/17512786.2021.1991439  

Brosch, T. (2021). Affect and emotions as drivers of climate change perception and action: A 
review. Current Opinion in Behavioral Sciences, 42, 15-21. 
https://doi.org/10.1016/j.cobeha.2021.02.001  

Chu, H., & Yang, J. Z. (2019). Emotion and the psychological distance of climate change. 
Science Communication, 41(6), 761–789. https://doi.org/10.1177/1075547019889637  

de Graaf, J. A., Stok, F. M., de Wit, J. B. F., & Bal, M. (2023). The climate change 
skepticism questionnaire: Validation of a measure to assess doubts regarding climate 
change. Journal of Environmental Psychology, 89, Article 102068. 
https://doi.org/10.1016/j.jenvp.2023.102068  

Dillard, J. P., & Shen, L. (2005). On the nature of reactance and its role in persuasive health 
communication. Communication Monographs, 72(2), 144–168. 
https://doi.org/10.1080/03637750500111815  

Ettinger, J., Walton, P., Painter, J., & DiBlasi, T. (2021). Climate of hope or doom and 
gloom? Testing the climate change hope vs. fear communications debate through online 
videos. Climatic Change, 164, Article 19. https://doi.org/10.1007/s10584-021-02975-8  

Fauville, G., Queiroz, A. C. M., & Bailenson, J. N. (2020). Virtual reality as a promising tool 
to promote climate change awareness. In J. Kim & H. Song (Eds.),Technology and health 
(pp. 91–108). Elsevier. https://doi.org/10.1016/b978-0-12-816958-2.00005-8  

Feinberg, M., & Willer, R. (2011). Apocalypse soon? Dire messages reduce belief in global 
warming by contradicting just-world beliefs. Psychological Science, 22(1), 34–38. 
https://doi.org/10.1177/0956797610391911  

https://psycnet.apa.org/doi/10.1037/0033-2909.84.5.888
https://doi.org/10.1177/1369148120951013
https://doi.org/10.1111/j.1467-8721.2007.00534.x
https://doi.org/10.1177/1075547017718553
https://doi.org/10.1080/17512786.2021.1991439
https://doi.org/10.1016/j.cobeha.2021.02.001
https://doi.org/10.1177/1075547019889637
https://doi.org/10.1016/j.jenvp.2023.102068
https://doi.org/10.1080/03637750500111815
https://doi.org/10.1007/s10584-021-02975-8
https://doi.org/10.1016/b978-0-12-816958-2.00005-8
https://doi.org/10.1177/0956797610391911


Climate Change Doom Communication  De Graaf et al. 

European Journal of Health Communication 2024, Vol. 5(4) 26-50 CC BY 4.0 45 

Fujita, K. (2011). On conceptualizing self-control as more than the effortful inhibition of 
impulses. Personality and Social Psychology Review, 15(4), 352–366. 
https://doi.org/10.1177/1088868311411165  

Gifford, R. (2011). The dragons of inaction: Psychological barriers that limit climate change 
mitigation and adaptation. American Psychologist, 66(4), 290–302. 
https://doi.org/10.1037/a0023566  

Gifford, R., & Nilsson, A. (2014). Personal and social factors that influence pro-
environmental concern and behaviour: A review. International Journal of Psychology, 
49(3), 141–157. https://doi.org/10.1002/ijop.12034  

Goldberg, M. H., Van der Linden, S., Ballew, M. T., Rosenthal, S. A., Gustafson, A., & 
Leiserowitz, A. (2019). The experience of consensus: Video as an effective medium to 
communicate scientific agreement on climate change. Science Communication, 41(5), 
659–673. https://doi.org/10.1177/1075547019874361  

Guenther, L., Brüggemann, M., & Elkobros, S. (2022). From global doom to sustainable 
solutions: International news magazines’ multimodal framing of our future with climate 
change. Journalism Studies, 23(1), 131–148. 
https://doi.org/10.1080/1461670X.2021.2007162  

Hardin, G. (1968). The tragedy of the commons. Science, 162(3859), 1243–1248. 
https://doi.org/10.1126/science.162.3859.1243  

Hart, P. S., & Feldman, L. (2014). Threat without efficacy? Climate change on U.S. network 
news. Science Communication, 36(3), 325–351. 
https://doi.org/10.1177/1075547013520239  

Hong, S.-M., & Faedda, S. (1996). Refinement of the Hong psychological reactance scale. 
Educational and Psychological Measurement, 56(1), 173–182. 
https://doi.org/10.1177/0013164496056001014  

Hovland, C. I. , Janis, I. L. , & Kelley, H. H. (1953). Communication and persuasion: 
Psychological studies of opinion change. Yale University Press. 

Hulme, M. (2007). Newspaper scare headlines can be counter-productive. Nature, 445(7130), 
818–818. https://doi.org/10.1038/445818b  

IPCC. (2018). Global warming of 1.5°C: IPCC special report on impacts of global warming 
of 1.5°C above pre-industrial levels in context of strengthening response to climate 
change, sustainable development, and efforts to eradicate poverty. Cambridge University 
Press. https://doi.org/10.1017/9781009157940.001  

IPCC. (2022). Climate change 2022: Impacts, adaptation, and vulnerability. Contribution of 
working group II to the sixth assessment report of the Intergovernmental Panel on Climate 
Change. Cambridge University Press. 

Jones, C., Hine, D. W., & Marks, A. D. G. (2017). The future is now: Reducing 
psychological distance to increase public engagement with climate change. Risk Analysis, 
37(2), 331–341. https://doi.org/10.1111/risa.12601  

Junsheng, H., Akhtar, R., Masud, M. M., Rana, M. S., & Banna, H. (2019). The role of mass 
media in communicating climate science: An empirical evidence. Journal of Cleaner 
Production, 238. https://doi.org/10.1016/j.jclepro.2019.117934  

Kothe, E. J., Ling, M., North, M., Klas, A., Mullan, B. A., & Novoradovskaya, L. (2019). 
Protection motivation theory and pro-environmental behaviour: A systematic mapping 
review. Australian Journal of Psychology, 71(4), 411–432. 
https://doi.org/10.1111/ajpy.12271  

https://doi.org/10.1177/1088868311411165
https://doi.org/10.1037/a0023566
https://doi.org/10.1002/ijop.12034
https://doi.org/10.1177/1075547019874361
https://doi.org/10.1080/1461670X.2021.2007162
https://doi.org/10.1126/science.162.3859.1243
https://doi.org/10.1177/1075547013520239
https://doi.org/10.1177/0013164496056001014
https://doi.org/10.1038/445818b
https://doi.org/10.1017/9781009157940.001
https://doi.org/10.1111/risa.12601
https://doi.org/10.1016/j.jclepro.2019.117934
https://doi.org/10.1111/ajpy.12271


Climate Change Doom Communication  De Graaf et al. 

European Journal of Health Communication 2024, Vol. 5(4) 26-50 CC BY 4.0 46 

Leiserowitz, A. A. (2005). American risk perceptions: Is climate change dangerous? Risk 
Analysis, 25,(6), 1433–1442. https://doi.org/10.1111/j.1540-6261.2005.00690.x  

Lu, H. (2022). The role of repeated exposure and message fatigue in influencing willingness 
to help polar bears and support climate change mitigation. Science Communication, 44(4), 
475–493. https://doi.org/10.1177/10755470221105068  

Moyer-Gusé, E., & Nabi, R. L. (2010). Explaining the effects of narrative in an entertainment 
television program: Overcoming resistance to persuasion. Human Communication 
Research, 36(1), 26–52. https://doi.org/10.1111/j.1468-2958.2009.01367.x  

O'neill, S., & Nicholson-Cole, S. (2009). “Fear won't do it”: Promoting positive engagement 
with climate change through visual and iconic representations. Science Communication, 
30(3), 355-379. https://doi.org/10.1177/1075547008329201  

Pelletier, L. G., Tuson, K. M., Green-Demers, I., Noels, K., & Beaton, A. M. (1998). Why are 
you doing things for the environment? The motivation toward the environment scale 
(MTES)1. Journal of Applied Social Psychology, 28(5), 437–468. 
https://doi.org/10.1111/j.1559-1816.1998.tb01714.x  

Peters, G. J. Y., Ruiter, R. A. C., & Kok, G. (2013). Threatening communication: A critical 
re-analysis and a revised meta-analytic test of fear appeal theory. Health Psychology 
Review, 7(SUPPL1). https://doi.org/10.1080/17437199.2012.703527  

Poortinga, W., Whitmarsh, L., Steg, L., Böhm, G., & Fisher, S. (2019). Climate change 
perceptions and their individual-level determinants: A cross-European analysis. Global 
Environmental Change, 55, 25–35. https://doi.org/10.1016/j.gloenvcha.2019.01.007  

Poushter, J., Fagan, M., & Gubbala, S. (2022). Climate change remains top global threat 
across 19-country survey. Pew Research Center. https://www.pewresearch.org/global/wp-
content/uploads/sites/2/2022/08/PG_2022.08.31_Global-Threats_FINAL.pdf  

Rains, S. A., & Turner, M. M. (2007). Psychological reactance and persuasive health 
communication: A test and extension of the intertwined model. Human Communication 
Research, 33(2), 241–269. https://doi.org/10.1111/j.1468-2958.2007.00298.x  

Rogers, R. W. (1975). A protection motivation theory of fear appeals and attitude change. 
The Journal of Psychology, 91(1), 93–114. 
https://doi.org/10.1080/00223980.1975.9915803  

Rogers, R. W. (1983). Cognitive and physiological processes in fear appeals and attitude 
change: A revised theory of protection motivation. In B. L. Cacioppo & L. L. Petty (Eds.), 
Social psychophysiology (pp. 153–176). The Guilford Press. 

Ruiter, R. A. C., Kessels, L. T. E., Peters, G. J. Y., & Kok, G. (2014). Sixty years of fear 
appeal research: Current state of the evidence. International Journal of Psychology, 49(2), 
63–70. https://doi.org/10.1002/ijop.12042  

Sheeran, P., Harris, P. R., & Epton, T. (2014). Does heightening risk appraisals change 
people’s intentions and behavior? A meta-analysis of experimental studies. Psychological 
Bulletin, 140(2), 511–543. https://doi.org/10.1037/a0033065  

Sheeran, P., & Webb, T. L. (2016). The intention–behavior gap. Social and Personality 
Psychology Compass, 10(9), 503–518. https://doi.org/10.1111/spc3.12265  

Skurka, C., Niederdeppe, J., Romero-Canyas, R., & Acup, D. (2018). Pathways of influence 
in emotional appeals: Benefits and tradeoffs of using fear or humor to promote climate 
change-related intentions and risk perceptions. Journal of Communication, 68(1), 169–
193. https://doi.org/10.1093/joc/jqx008  

https://doi.org/10.1111/j.1540-6261.2005.00690.x
https://doi.org/10.1177/10755470221105068
https://doi.org/10.1111/j.1468-2958.2009.01367.x
https://doi.org/10.1177/1075547008329201
https://doi.org/10.1111/j.1559-1816.1998.tb01714.x
https://doi.org/10.1080/17437199.2012.703527
https://doi.org/10.1016/j.gloenvcha.2019.01.007
https://www.pewresearch.org/global/wp-content/uploads/sites/2/2022/08/PG_2022.08.31_Global-Threats_FINAL.pdf
https://www.pewresearch.org/global/wp-content/uploads/sites/2/2022/08/PG_2022.08.31_Global-Threats_FINAL.pdf
https://doi.org/10.1111/j.1468-2958.2007.00298.x
https://doi.org/10.1080/00223980.1975.9915803
https://doi.org/10.1002/ijop.12042
https://doi.org/10.1037/a0033065
https://doi.org/10.1111/spc3.12265
https://doi.org/10.1093/joc/jqx008


Climate Change Doom Communication  De Graaf et al. 

European Journal of Health Communication 2024, Vol. 5(4) 26-50 CC BY 4.0 47 

Skurka, C., Romero-Canyas, R., Joo, H. H., Acup, D., & Niederdeppe, J. (2021). Emotional 
appeals, climate change, and young adults: A direct replication of Skurka et al. (2018). 
Human Communication Research, 48(1), 147–156. https://doi.org/10.1093/hcr/hqab013  

Smith, C. (2022). Climate change and culture: Apocalypse and catharsis. Ethics and the 
Environment, 27(2), 1–27. https://doi.org/10.2979/ethicsenviro.27.2.01  

So, J., Kim, S., & Cohen, H. (2017). Message fatigue: Conceptual definition, 
operationalization, and correlates. Communication Monographs, 84(1), 5–29. 
https://doi.org/10.1080/03637751.2016.1250429  

Steindl, C., Jonas, E., Sittenthaler, S., Traut-Mattausch, E., & Greenberg, J. (2015). 
Understanding psychological reactance. Zeitschrift Für Psychologie, 223(4), 205–214. 
https://doi.org/10.1027/2151-2604/a000222  

Stok, F. M., de Vet, E., de Wit, J. B. F., Renner, B., & de Ridder, D. T. D. (2015). 
Communicating eating-related rules. Suggestions are more effective than restrictions. 
Appetite, 86, 45–53. https://doi.org/10.1016/j.appet.2014.09.010  

Tannenbaum, M. B., Hepler, J., Zimmerman, R. S., Saul, L., Jacobs, S., Wilson, K., & 
Albarracín, D. (2015). Appealing to fear: A meta-analysis of fear appeal effectiveness and 
theories. Psychological Bulletin, 141(6), 1178–1204. https://doi.org/10.1037/a0039729  

Van der Werff, E., Steg, L., & Keizer, K. (2014). I am what I am, by looking past the present: 
The influence of biospheric values and past behavior on environmental self-identity. 
Environment and Behavior, 46(5), 626–657. https://doi.org/10.1177/0013916512475209  

Van Lange, P. A. M., & Huckelba, A. L. (2021). Psychological distance: How to make 
climate change less abstract and closer to the self. Current Opinion in Psychology, 42, 49–
53. https://doi.org/10.1016/j.copsyc.2021.03.011  

Van Valkengoed, A. M., Abrahamse, W., & Steg, L. (2022). To select effective interventions 
for pro-environmental behaviour change, we need to consider determinants of behaviour. 
Nature Human Behaviour, 6(11), 1482–1492. https://doi.org/10.1038/s41562-022-01473-
w  

Van Valkengoed, A. M., Steg, L., & Perlaviciute, G. (2023). The psychological distance of 
climate change is overestimated. One Earth, 6(4), 362–391). 
https://doi.org/10.1016/j.oneear.2023.03.006  

Van Zomeren, M., Spears, R., & Leach, C. W. (2010). Experimental evidence for a dual 
pathway model analysis of coping with the climate crisis. Journal of Environmental 
Psychology, 30(4), 339–346. https://doi.org/10.1016/j.jenvp.2010.02.006  

Wang, X., & Chen, J. (2022). Fear emotion reduces reported mitigation behavior in 
adolescents subject to climate change education. Climatic Change, 174, Article 1. 
https://doi.org/10.1007/s10584-022-03419-7  

Webb, T. L., & Sheeran, P. (2006). Does changing behavioral intentions engender behavior 
change? A meta-analysis of the experimental evidence. Psychological Bulletin, 132(2), 
249–268. https://doi.org/10.1037/0033-2909.132.2.249  

Whitmarsh, L. (2008). What’s in a name? Commonalities and differences in public 
understanding of “climate change” and “global warming.” Public Understanding of 
Science, 18(4), 401–420. https://doi.org/10.1177/0963662506073088  

Whitmarsh, L., & Capstick, S. (2018). Perceptions of climate change. In S. Clayton & C. 
Manning (Eds.), Psychology and climate change: Human perceptions, impacts, and 
responses (pp. 13–33). Elsevier. https://doi.org/10.1016/B978-0-12-813130-5.00002-3  

https://doi.org/10.1093/hcr/hqab013
https://doi.org/10.2979/ethicsenviro.27.2.01
https://doi.org/10.1080/03637751.2016.1250429
https://doi.org/10.1027/2151-2604/a000222
https://doi.org/10.1016/j.appet.2014.09.010
https://doi.org/10.1037/a0039729
https://doi.org/10.1177/0013916512475209
https://doi.org/10.1016/j.copsyc.2021.03.011
https://doi.org/10.1038/s41562-022-01473-w
https://doi.org/10.1038/s41562-022-01473-w
https://doi.org/10.1016/j.oneear.2023.03.006
https://doi.org/10.1016/j.jenvp.2010.02.006
https://doi.org/10.1007/s10584-022-03419-7
https://doi.org/10.1037/0033-2909.132.2.249
https://doi.org/10.1177/0963662506073088
https://doi.org/10.1016/B978-0-12-813130-5.00002-3


Climate Change Doom Communication  De Graaf et al. 

European Journal of Health Communication 2024, Vol. 5(4) 26-50 CC BY 4.0 48 

Whitmarsh, L., & O’Neill, S. (2010). Green identity, green living? The role of pro-
environmental self-identity in determining consistency across diverse pro-environmental 
behaviours. Journal of Environmental Psychology, 30(3), 305–314. 
https://doi.org/10.1016/j.jenvp.2010.01.003  

Witte, K. (1992). Putting the fear back into fear appeals: The extended parallel process 
model. Communication Monographs, 59(4), 329–349. 
https://doi.org/10.1080/03637759209376276  

Witte, K., & Allen, M. (2000). A meta-analysis of fear appeals: Implications for effective 
public health campaigns. Health Education & Behavior, 27(5), 591–615. 
https://doi.org/10.1177/109019810002700506  

Wullenkord, M. C., & Reese, G. (2021). Avoidance, rationalization, and denial: Defensive 
self-protection in the face of climate change negatively predicts pro-environmental 
behavior. Journal of Environmental Psychology, 77, Article 101683. 
https://doi.org/10.1016/j.jenvp.2021.101683  

Author Contributions 
Conceptualisation (main idea, theory): Janna de Graaf, Michèlle Bal, John de Wit, & Marijn 

Stok 
Funding acquisition: Not applicable 
Project administration: Not applicable 
Methodology (design, operationalisation): Janna de Graaf, Michèlle Bal, & Marijn Stok 
Data collection: Janna de Graaf & Michèlle Bal 
Data analysis: Janna de Graaf, Michèlle Bal, & Marijn Stok 
Writing – original draft: Janna de Graaf 
Writing – review & editing: Michèlle Bal, John de Wit, & Marijn Stok 

Author Biographies 
Janna de Graaf is a PhD candidate at the department of Interdisciplinary Social Science of 
Utrecht University. Her work focuses on factors that influence sustainable behaviour or 
resistance to it. 

Michèlle Bal is assistant professor at the department of Interdisciplinary Social Science at 
Utrecht University. Her research revolves around the role of social justice perceptions and 
related values and worldviews in how people deal with societal challenges. Much of her work 
is focused on climate change and sustainable behaviour. 

John de Wit is professor of Interdisciplinary Social Science of Public health. Trained as a social 
psychologist he holds a PhD in public health. His main research interest is in understanding 
and addressing the behavioural and social aspects of health and wellbeing of marginalized 
communities.  

Marijn Stok is assistant professor at the department of Interdisciplinary Social Science at 
Utrecht University. She received her PhD in health psychology at the same university. Central 
to her research are the aims to understand human behaviour and to support behaviour change, 
particularly in the domains of sustainability and health.  

https://doi.org/10.1016/j.jenvp.2010.01.003
https://doi.org/10.1080/03637759209376276
https://doi.org/10.1177/109019810002700506
https://doi.org/10.1016/j.jenvp.2021.101683


Climate Change Doom Communication  De Graaf et al. 

European Journal of Health Communication 2024, Vol. 5(4) 26-50 CC BY 4.0 49 

Appendix: Manipulations Study I 

Full text condition: Low likelihood + no information about severity 
Due to greenhouse gas emissions, the earth’s temperature is rising. If we don’t act now, the 
temperature will rise with 4 degrees by 2050. The largest share of greenhouse gas emissions is 
because of human behavior and their excessive burning of fossil fuels. We use lots of energy 
for all kinds of things, ranging from charging our phones to heating our houses. In addition, we 
consume too much meat and plastics, and travel around the world by polluting planes and cars. 

According to scientific experts, even a small increase in the average temperature will have 
very severe effects on the earth and on us, humans. The weather will continue to become more 
extreme every year, which has serious implications for our ecosystems (e.g., extinction of 
plants and animal species, water shortage, and more wildfires). As a consequence, several 
health hazards will arise (think for example: more infectious diseases (like cholera or dengue 
fever), higher risk to cardiovascular diseases due to heat, and several airway problems due to 
air pollution). 

However, chances are low that these effects of global warming will actually hit Northern 
European countries. According to calculations by the IPCC, there is only a 6,7 to 7,2% chance 
that global warming will lead to more severe weather events like extreme heat waves or too 
much rain in Northern Europe.   
 
Source: This information was obtained from BBC.com, July 2020. 

Full text condition: High likelihood + Low severity 
Due to greenhouse gas emissions, the earth’s temperature is rising. If we don’t act now, the 
temperature will rise with 4 degrees by 2050. The largest share of greenhouse gas emissions is 
because of human behavior and their excessive burning of fossil fuels. We use lots of energy 
for all kinds of things, ranging from charging our phones to heating our houses. In addition, we 
consume too much meat and plastics, and travel around the world by polluting planes and cars.   

According to scientific experts, even a small increase in the average temperature will have 
very severe effects on the earth and on us, humans. The weather will continue to become more 
extreme every year, which has serious implications for our ecosystems (e.g., extinction of 
plants and animal species, water shortage, and more wildfires). As a consequence, several 
health hazards will arise (think for example: more infectious diseases (like cholera or dengue 
fever), higher risk to cardiovascular diseases due to heat, and several airway problems due to 
air pollution).   

Chances are high that global warming will also hit the Northern European climate. 
According to calculations by the IPCC, there is an 86,7 to 87,2% chance that global warming 
will lead to more severe weather events like extreme heat waves or too much rain in Northern 
Europe. However, the changes in climate will probably not be too devastating for the Northern 
European countries. Governments already started to come up with innovations to adapt to the 
effects (e.g., higher dikes to prevent to floods and more green fields and trees to cool down 
cities). Experts are optimistic and quite sure that we can prepare ourselves for the climate 
change consequences, if we start adapting now.   
 
Source: This information was obtained from BBC.com, July 2020. 
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Full text condition: High likelihood + High severity 
Due to greenhouse gas emissions, the earth’s temperature is rising. If we don’t act now, the 
temperature will rise with 4 degrees by 2050. The largest share of greenhouse gas emissions is 
because of human behavior and their excessive burning of fossil fuels. We use lots of energy 
for all kinds of things, ranging from charging our phones to heating our houses. In addition, we 
consume too much meat and plastics, and travel around the world by polluting planes and cars.   

According to scientific experts, even a small increase in the average temperature will have 
very severe effects on the earth and on us, humans. The weather will continue to become more 
extreme every year, which has serious implications for our ecosystems (e.g., extinction of 
plants and animal species, water shortage, and more wildfires). As a consequence, several 
health hazards will arise (think for example: more infectious diseases (like cholera or dengue 
fever), higher risk to cardiovascular diseases due to heat, and several airway problems due to 
air pollution).   

Chances are high that global warming will also hit the Northern European climate. 
According to calculations by the IPCC, there is an 86,7 to 87,2% chance that global warming 
will lead to more severe weather events like extreme heat waves or too much rain in Northern 
Europe. Furthermore, the changes in climate will certainly be devastating and harmful for the 
Northern European countries. Governments are trying to come up with innovations to adapt to 
the changing climate, but with very little success. Experts are therefore pessimistic and quite 
sure that we cannot prepare ourselves for the severe climate change consequences anymore, 
even if we would start adapting now.  
 
Source: This information was obtained from BBC.com, July 2020. 


	Understanding Inconsistent Effects of Fear Appeals
	Fear Appeals to Change Individual or Global Collective Behaviours
	Current Studies
	Study 1
	Method

	Participants and Design.
	Procedure and Materials.
	Data Preparation and Analysis.
	Results

	Descriptive Statistics.
	Randomisation and Manipulation Check.
	Effect of Threat on Climate Change Scepticism.
	Effect of Threat on Anticipatory and Anticipated Emotions.
	Discussion

	Study 2
	Method

	Participants and Design.
	Procedure and Materials.
	Maladaptive Responses
	Adaptive Responses.
	Data Preparation.
	Results

	Descriptive Statistics.
	Randomisation Check.
	Maladaptive Responses to Threat.
	Adaptive Responses to Threat.
	Discussion

	General Discussion
	Limitations, Strengths and Future Research
	Conclusion

	Notes
	Ethical Approval
	Funding
	Conflict of Interest
	References
	Author Contributions
	Author Biographies
	Appendix: Manipulations Study I
	Full text condition: Low likelihood + no information about severity
	Full text condition: High likelihood + Low severity
	Full text condition: High likelihood + High severity


