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Public (dis)trust in science in digital media environments


The effects of witnessing harassment of scientists on public perceptions of science
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Abstract

Scientists are increasingly affected by harassment, especially on social media. While initial research
highlights the detrimental consequences for affected scientists, the increased visibility of harassment
through social media might also negatively affect public perceptions of scientists. Using a preregistered
2×2
between-subjects experiment (N = 1,246), this study shows that exposure to uncivil comments
harassing female or male scientists negatively affects citizens’ trust in the attacked scientists but
not trust in scientists in general or scientific information. Furthermore, some of the effects are
moderated by gender and science-related populist attitudes.
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1  Introduction

Although public trust in science remains relatively stable in most countries [Cologna et al.,
2024], there is growing concern regarding the potential damage that certain hostile
forms of public discourse about science could inflict [e.g. Egelhofer, 2023; Nölleke
et al., 2023]. These include accusations of fraud and conspiracies between scientists
and political elites [Hameleers & van der Meer, 2021] but increasingly also worrisome
types of harassment such as uncivil credibility attacks, insults, and threats of sexual and
physical violence [Nogrady, 2021]. Naturally, harassment against scientists is not a new
phenomenon. However, the digitization of communication, especially through the rise of social
networks, has facilitated the sending of hate comments and made these attacks more visible
[Celuch et al., 2022]. In addition, the rise of populism and the aligned anti-elitism has
fueled mistrust in science for some parts of the population [Mede & Schäfer, 2020;
Zapp, 2022], with many populist politicians leveraging social media to attack experts,
potentially normalizing harassment among their followers [Väliverronen & Saikkonen,
2021].


Research on the harassment of scientists is still in its infancy. However, the few existing studies
suggest that it is “not a niche problem” [Nölleke et al., 2023, p. 4] and carries severe consequences
for the psychological well-being of the affected academics [Global Witness, 2023; Gosse et al.,
2021]. Furthermore, there is anecdotal evidence suggesting that harassment disproportionately
affects women [e.g. Global Witness, 2023].


However, online harassment of scientists likely not only affects the targeted scholars. Given that
much of this harassment occurs online, especially on social media [Celuch et al., 2022], a broad
audience gets exposed to it. Building on substantial evidence that uncivil and hostile online
comments harm public perceptions of news media — known as the ,nasty effect’ [Anderson et al.,
2018] — we propose that harassment comments targeting scientists could similarly undermine
public trust in the scientific community. Yet, to the best of our knowledge, there is no study to date
investigating the consequences of witnessing harassment against scientists on public perceptions
of science.


To address this gap, we conducted a preregistered
2×2
between-subjects experiment with a representative sample of German citizens (N = 1,246), testing
whether exposure to harassment comments (vs. no comments) targeting female or male scientists
negatively affects citizens’ trust in scientists and the information provided by them. Moreover, we
investigate whether the effects differ based on the gender of the attacked scientist and the
observer. In addition, considering the lingering assumption that populist politics are a driver of
hostile online discourse toward science [Zapp, 2022], we examine the role of science-related
populist attitudes.


By bringing attention to the consequences of online harassment on public perceptions of science,
this study contributes a crucial perspective to the growing literature on harassment of scientists,
deepening our understanding of its wider societal ramifications.





2  Harassment against scientists on social media

Social media has been argued to facilitate the harassment of scientists. As scholars are increasingly
expected to proactively engage with the public through social media, they are becoming public
figures who are easy to contact [Celuch et al., 2022; Gosse et al., 2021; Nölleke et al., 2023].
Additionally, the visibility that harassment can gain in comment sections allows anyone to reach a
wide audience, rendering these platforms more appealing to motivated harassers [Celuch et al.,
2022]. In line with this, research suggests that social media platforms are the most frequently
reported venue for harassment of scientists [Global Witness, 2023; Gosse et al., 2021]. In the
following, we thus focus on online harassment occurring as user comments on social
media.


There is no coherent definition of online harassment; rather, the term is used to describe a
variety of verbal attacks, varying in severity and ranging from rude credibility attacks to
insults targeting scientists’ personal characteristics, such as their physical appearance,
and in more extreme cases to threats of physical or sexual violence and even death
threats [Global Witness, 2023; Gosse et al., 2021; Nogrady, 2021]. These verbal attacks
can be understood as forms of incivility, defined as an “unnecessarily disrespectful
tone” [Coe et al., 2014, pp. 660–661] that violates social norms. Some authors distinguish
between two forms of incivility. Person-level incivility violates norms of politeness and
encompasses rude, vulgar, or disrespectful language [e.g. Kümpel & Unkel, 2023; Muddiman,
2017]. Verbal attacks targeting scientists’ credibility or personal characteristics fall under
this category. Public-level incivility violates democratic norms and includes rhetoric
that stereotypes and discriminates against (marginalized) groups, thereby jeopardizing
democratic inclusion and participation [e.g. Kümpel & Unkel, 2023; Muddiman, 2017].
Verbal attacks that discriminate against scientists as members of marginalized groups
or target scientists collectively, as well as threats of violence or death, fall under this
type.


It is important to note that not any negative comment can be considered a form of harassment.
Criticism and disagreement are inherent parts of the scientific pursuit, striving to improve the
scientific process. However, uncivil attacks or even criminally relevant forms of digital violence
are unrelated to constructive debate. Therefore, some authors argue that harassment can be
distinguished from criticism by its aim to suppress and silence scientists, or to undermine their
voice in public discourse [Branford et al., 2019; Väliverronen & Saikkonen, 2021]. We thus define
online harassment as a range of uncivil verbal attacks that are not intended to initiate a critical
debate but to discredit or silence scientists, acknowledging that intentionality cannot always be
discerned externally. In this study, we focus on two commonly reported forms that may be
characterized as personal-level incivility: verbal attacks targeting scientists’ credibility and their
physical attractiveness.


Crucially, there are indications that harassment can indeed silence scientists, as some tend to resort
to self-censorship after being attacked online [Global Witness, 2023; Gosse et al., 2021; Nogrady,
2021]. Whether harassment also has the likely intended negative effects on public perceptions of
scientists and their research has not yet been investigated.





2.1  Consequences for public trust in scientists

Given the extensive literature demonstrating how online incivility can undermine trust and
credibility perceptions of sources and their messages [e.g. Prochazka et al., 2018; Weber et al., 2019]
— also referred to as the ‘nasty effect’ [Anderson et al., 2018] — we propose that online
harassment of scientists can similarly erode the public’s trust in scientists and the information they
provide.


Trust in science and scientific claims is vital in functioning democracies for the well-being of
society [e.g. Weingart & Guenther, 2016], for instance, when it comes to collective action in
combating diseases or addressing climate change. Trust, in general, can be defined as
the willingness of a person “to be vulnerable to a trustee based on past experiences”
[Fawzi et al., 2021, p. 155; see also Reif & Guenther, 2021]. In the context of scientific
institutions and actors, trust entails the readiness to depend on their knowledge while
accepting the risk of being misinformed. To assess the trustworthiness of a scientific
source, individuals consider its expertise, integrity, and benevolence [Hendriks et al.,
2015]. However, on social media, individuals have limited means to evaluate these
characteristics. Generally, assessing a message’s credibility or its source’s trustworthiness
is a cognitively demanding task, requiring knowledge of both content and context,
which individuals often lack. Consequently, they frequently rely on noticeably and easily
interpreted pieces of information — heuristic cues — which help them to quickly form
judgments with minimal cognitive effort [Prochazka et al., 2018; Weber et al., 2019].
Especially on social media, where users encounter numerous messages from diverse
(often unknown) sources, individuals heavily rely on various cues when evaluating the
trustworthiness and credibility of those messages and their sources [Metzger et al., 2010; Sterrett
et al., 2019]. When messages are accompanied by negative, uncivil credibility attacks, it
might trigger a judgment heuristic that only somewhat “problematic” or untrustworthy
messages or authors would provoke such uncivil and accusatory comments [Weber et al.,
2019].


In the context of science communication, uncivil credibility attacks could signal to the audience
that the targeted scientist lacks expertise, integrity, or benevolence. While research on the effects of
user comments on public perceptions of science is limited, there is evidence that exposure to news
stories containing incivility and credibility attacks against scientists decreases trust in both the
targeted scientists [Chinn & Hart, 2022] and scientists in general [Hameleers & van der Meer,
2021]. Furthermore, as scientific claims are often very complex and require knowledge that most
lay people do not possess [Bromme & Goldman, 2014], it seems particularly likely that individuals
will rely on heuristic cues such as uncivil comments when forming perceptions of these
claims.


Taken together, there is reason to expect that exposure to harassment comments, i.e., uncivil
attacks on scientists’ credibility and physical appearance, have a negative effect on the perceived
trustworthiness of the targeted scientists (H1), the acceptance of a scientific claim made by the
attacked scientist (H2), as well as the perceived trustworthiness of scientists in general
(H3).


In addition, the individual scientist’s trustworthiness may form a critical nexus for the
adverse effects on claim acceptance and general trust in scientists. Studies in the context of
persuasive communication have shown that source credibility is linked to message
credibility, meaning information presented by less credible sources is judged as less
credible than information by credible sources [for an overview, see Pornpitakpan, 2004].
Consequently, when harassment comments undermine the perceived trustworthiness of a
scientist, it is likely to affect how their scientific claims are received. Furthermore, as stated
above, trust is formed based on past experiences [Fawzi et al., 2021]. If people have
a negative experience with one scientist, it may thus impact their assessment of the
trustworthiness of (other) scientists in the future. In other words, an individual scientist may be
seen as an example of a general untrustworthy community, resulting in a spill-over
effect eroding the trustworthiness of scientists in general. Thus, we propose that the
effects specified in H2-H3 are mediated by the perceived trustworthiness of the attacked scientist
(H4).





2.2  The role of science-related populism

The effects of harassment of scientists are likely most pronounced among individuals who already
harbor skepticism toward them. When people hold antagonistic attitudes toward experts and
academics, they may be more inclined to believe that these actors deserve to be targeted with such
hostility. One set of such antagonistic attitudes is described within the framework of
science-related populism, a variant of populism characterized by perceived antagonism between
ordinary people and the academic elite, who is accused of ignoring the people’s truth and
conspiring with the political elite [Mede & Schäfer, 2020]. Individuals endorsing science-related
populist views often perceive scientists as immoral, ideologically biased, and self-serving [Mede
et al., 2020], and these attitudes are associated with lower levels of trust in science [Eberl et al.,
2023].


Moreover, it appears plausible that those holding such attitudes are inclined to align with
politicians who express antagonism towards scientific elites, following them on social media.
Extant research has consistently demonstrated that populist politicians leverage social media
platforms to propagate severe criticisms of elite actors, e.g., frequently attacking journalists and
news media [Engesser et al., 2017]. A growing line of research highlights that populists also
increasingly engage in hostile or even aggressive discourse targeting scientists on social media,
possibly normalizing or even encouraging expressions of harassment among their followers
[Väliverronen & Saikkonen, 2021].


In sum, people with strong science-related populist attitudes are already more distrustful of
science and likely have been normalized to hostile attacks on scientists. Thus, we expect the
negative effects of exposure to harassment comments against scientists outlined in H1-3 will be stronger for
individuals with stronger science-related populist attitudes (H5).





2.3  Gender differences

Lastly, we are interested in whether gender differences exist in the perception of harassment of
scientists. First, effects may differ regarding the gender of the attacked scientists. So far, systematic
investigations into the prevalence of harassment among male and female scientists remain limited,
and one of the few surveys on harassment against scientists finds no significant difference in the
volume of violent threats received by male and female scientists [Nogrady, 2021]. However,
anecdotal evidence suggests that women may experience harassment differently compared to
their male counterparts. For example, research indicates that many female scientists perceive
their gender as the explaining factor in being targeted, with harassment often taking
gender-specific forms [Gosse et al., 2021; Global Witness, 2023]. Furthermore, studies report
that women face a disproportionately higher number of threats of sexual violence than
men [Global Witness, 2023]. In addition, research focusing on other publicly visible
professions, such as journalism and politics, consistently indicates that women are subjected to
different types of attacks, including a higher frequency of sexist harassment, and are
targeted more frequently [e.g. Lewis et al., 2020; Southern & Harmer, 2019]. This broader
evidence underlines the nuanced nature of gender-based harassment, highlighting
a pattern where women, regardless of their profession, experience harassment more
frequently, and often endure more severe forms of harassment. As a result, worries that the
frequency of such incidents normalizing harassment of women are increasing [e.g. Mong,
2019].


Second, there may also be differences in effects relating to the gender of the observers of
harassment. Studies suggest that men and women differ in their ability to feel empathy. For
example, Kim and Grabe [2022] find that women show more empathy and willingness to help
individuals affected by discrimination. However, the level of empathy might also vary regarding
whether one shares the gender of the victim, with women being more empathetic toward
same-sex victims than toward other-sex victims. At the same time, men experience more empathy
towards women than men [Stuijfzand et al., 2016].


Overall, there are several indications that both the gender of the targeted scientists and the gender
of the observers of harassment may have an influence, which is why we ask: Do the effects proposed
in H1-3 differ a) with respect to the gender of the attacked scientist and b) with respect to the participants’
gender? (RQ1)





3  Methods

Our study was preregistered1 and approved by the University of Vienna institutional review
board (IRB).





3.1  Country context

This study is situated in Germany, a country with relatively stable levels of trust in
science [Wissenschaft im Dialog/Kantar, 2023], yet increasing incidents of harassment of
scientists and science communicators [Schneider, 2023; Peter et al., 2023]. The growing
number of attacks has even necessitated the establishment of “scicomm support,” a
platform designed to assist harassed experts [Wandt, 2023]. Additionally, Germany
is home to a notably robust right-wing populist party, the Alternative for Germany
(AfD), who has a history of discrediting several research fields [e.g. Krämer & Klingler,
2020].





3.2  Design and procedure

We conducted an online survey experiment with a 2 (harassment comments vs. no harassment
comments) ×
2 (female scientist vs. male scientist) between-subjects design. Participants were randomly
assigned to one of the four groups. Upon providing informed consent, participants answered
questions about their socio-demographics and science-related populist attitudes. Following this,
participants were exposed to two social media posts authored by fictitious scientists. In the
experimental conditions, these posts were accompanied by two harassment comments each. After
each post, participants responded to questions measuring the trustworthiness of the scientist
whose post they had just seen. The remainder of the survey included measures for dependent
variables, attention and manipulation checks, and an extensive debrief, including contact points
for victims of harassment.





3.3  Stimulus

All participants were exposed to two social media posts by two fictitious scientists. The scientist is
a male in two conditions, indicated by German male names (Manuel Bieger, Dr. Tobias
Freystetter). In the other two conditions, the scientist is a female, indicated by German female
names (Melanie Bieger, Dr. Tabea Freystetter). In each of the posts, the scientists shared a link to an
interview they gave about their research, e.g., “Science explained — in this interview, I talk about
my new study and what these results mean for society. Check it out! https://bit.ly/4120ds.”
In the two experimental conditions, the posts are accompanied by two harassment
comments from anonymous social media users. As stated above, the harassment comments
consisted of attacks on the scientists’ credibility and physical appearance. For example,
two comments read “I haven’t read anything that stupid in a long time! Which fake
university did you graduate from?” (i.e., credibility attack) and “Something as ugly as
you should not be allowed to have a social media account!” (i.e., attack on physical
appearance.)2,3





3.4  Pre-test

Before our study, we conducted an extensive pre-test of several variants of social media postings
and harassment comments to ensure the realism and relevance of our stimulus material. We
tested four different generic postings (i.e., no area of expertise was mentioned) that
either pointed to an interview or a new publication by the authors. In addition, the
post was authored by a person with either a male or female connotated name (leading
to eight posts in total). For each post, we asked participants of the pretest (N = 141,
convenience sample) to assess the perceived realism of the post (four items, e.g., “You often see
posts like this on social media.”). For the main study, we chose the two postings that
received the highest realism ratings, which were similar for both the male and female
versions.


In addition, we pre-tested eight harassment comments related to the appearance or scientific
aptitude of the post’s author and asked participants to assess how abusive (two items, “to me the
comment was…” “insulting, “aggressive”) and threatening (“frightening,” “menacing”) the
comment was. Again, we chose the four comments (two for each post) for the main study that
scored highest on both dimensions while receiving similar ratings for the male and female
versions.





3.5  Sample

A sample of German internet users (16 and older; M = 49.74; SD = 17.43; 51.6% female, 47.7% male,
0.6% diverse, 0.1% no answer) representative for age, gender, and education (low: 22.9%, medium:
50.6%, high: 26.6%) was recruited by the panel agency Bilendi/Respondi. We conducted a Monte
Carlo power analysis for indirect effects following Schoemann et al. [2017] to determine the
necessary sample size for our study. Our model, with mediation and correlations of 0.20 as the
smallest effect size of interest, required a minimum of 540 participants at a power of 0.80 and
α = 0.05.
Considering that the analysis of interaction effects requires much larger sample sizes, we doubled
the minimum number and added a 10% oversampling, setting our target sample size N = 1,200
participants.


Two attention checks were included as (1) an instructed-response item inserted in the item battery
on science-related populist attitudes, asking respondents to “please select ‘5 - Agree
completely”’ [see, e.g. Kung et al., 2018] and (2) a multiple-choice question, asking for
the content of the social media posts. Participants who failed one of these attention
checks were excluded from the final sample (n = 1,645). Furthermore, we excluded 58
participants who indicated that they were currently employed in a scientific occupation
(e.g., working at a university or scientific institute), as these individuals are likely to be
differently affected by harassment comments targeting scientists. Lastly, we excluded 17
speeders, i.e., participants who took less than one-third of the median length of the survey.
Thus, we ended up with a final sample size of N = 1,246 for data analysis. However, we
did not force responses in the survey for ethical reasons [see Sischka et al., 2020, for a
discussion], and, therefore, had several missing values, as indicated in Tables 1 and
2.


Randomization checks revealed successful randomization of gender (female, male, diverse, no indication;
χ2(9,
1246) = 10.923, p = .281, Cramer’s V = .05) and education (three groups: low, medium, high;
χ2(6,
1246) = 2.809, p = .832, Cramer’s V = .03). A one-way ANOVA was conducted to assess the
randomization of age. The test yielded a significant result (F(3, 1246)= 2.653, p = .047,
η² = .006,
CI [.00; .02]). However, subsequent Bonferroni post hoc comparisons did not reveal any
statistically significant age differences between the respective groups, indicating that any age
differences across the conditions are minor and unlikely to affect the results of the experiment
substantially.





3.6  Measures

If not stated otherwise, all items were measured on 5-point scales.


Trust in scientists (attacked scientists and scientists in general) is based on a selection of six items
of the three-dimensional scale by Hendriks et al. [2015]. The two items with the highest
factor loadings per dimension were chosen for each of the three dimensions, expertise,
integrity, and benevolence (trust in attacked scientists: M = 3.52, SD = 0.83, Cronbach’s
α
= 0.95; trust in scientists in general: M = 3.70, SD = 0.72, Cronbach’s
α =
0.88).


Acceptance of a scientific claim is measured by asking respondents, “The scientist, Dr. Tobias
/ Tabea Freystetter, whose posting you just read, has made the following claim in a
media interview: ‘Rising CO2 levels threaten human nutrition.’ To what extent do you
agree with this statement” (M = 3.31, SD = 1.24). This statement is also the title of a
publication by Myers et al. [2014]. We have chosen this statement because it is supported by
broad scientific evidence. At the same time, we expect it not to be so evident to the
public and, therefore, potentially influenced by communicative cues accompanying
it.


Science-related populist attitudes were measured with the four-dimensional scale by Mede
et al. [2020]. Following Wuttke et al. [2020], we created a non-compensatory measure of
science-related populist attitudes, the Goertzian approach. This measure uses the minimum
value of the four concept subdimensions (i.e., “Conceptions of the ordinary people,”
“Conceptions of the academic elite,” “Demands for decision-making sovereignty,” and
“Demands for truth-speaking sovereignty” [Mede et al., 2020, p. 15]; M = 2.14, SD =
0.85).


Gender was measured by asking participants to indicate with which gender they identify most;
options: “female,” “male,” “diverse,” “don’t want to answer this question.” For our analyses, we
created a binary gender dummy (0 = male, 1 = female).





3.7  Manipulation check

To test whether our manipulation worked, we asked participants to agree or disagree with
questions about the social media content. Specifically, whether there were harassment comments
under the postings or not (manipulation check harassment), and whether the social media
postings were from two female scientists, two male scientists, or one female and one male scientist
(manipulation check gender). Chi-square tests indicated a successful manipulation of both
the presence of harassment comments and the perceived gender of scientists. In the
harassment conditions, 90.3% of participants (n = 547) correctly identified the presence
of harassment comments, compared to only 11.2% (n = 71) in the control conditions
(χ2(1,
1244)= 778.563, p < .001, Cramer’s V = .79). The manipulation of the perceived gender of the scientists
was less strong but also significant. 67.6% (n = 416) participants who were exposed to content from
a female scientist were significantly more likely to agree with the statement that the content was
by a female scientist compared to 7.2% (n = 45) participants in the male scientist condition
(χ2(1,
1241)= 485.593, p < .001, Cramer’s V = .63). Similarly, significantly more participants in the male
scientist condition (54.6% (n = 342)) affirmed seeing content by a male scientist. In contrast, in the
female scientist condition, only 7.8% (n = 48) mistakenly agreed with the statement
(χ2(1,
1240)= 315.102, p < .001, Cramer’s V = .50).





4  Results




4.1  Effects on public trust in scientists

To test our hypotheses and research questions, we conducted a total of four moderated mediation
analyses using the PROCESS Macro for SPSS by Hayes [2013]. Figure 1 gives an overview of all
hypotheses/research questions and the models in which they are tested. Table 1 shows the results
of all four models. Furthermore, we use t-tests to look at the mean score comparisons of all
dependent variables.


We first expected that exposure to harassment comments has a negative effect on the perceived
trustworthiness of the attacked scientists (H1). As can be seen from all models, exposure to
harassment had a significant negative effect on trust in the attacked scientists (b = -0.27, SE = 0.05,
p < .001). These results support H1: Individuals in the harassment conditions reported
significantly lower levels of trust in the attacked scientists (M = 3.39, SE = 0.04) than individuals in
the control conditions (M = 3.65, SE = 0.03; t(1240) = 5.700, p < .001, Cohen’s d = 0.32, 95% CI [.21;
.44]).


Furthermore, we expected harassment comments to have a negative effect on the acceptance of a
claim made by the attacked scientists (H2) and that this effect would be mediated by the perceived
trustworthiness of the scientists (H4). As can be seen from models 1 and 2 (Table 1), contrary to
our assumption, we find a positive direct effect of harassment on the acceptance of the claim (b =
0.14, SE = 0.07, p = .041). This directed effect is countered by an expected negative indirect effect
through the perceived trustworthiness of the attacked scientists, as it significantly affects the
acceptance of the claim (b = 0.27, SE = 0.04, p < .001). A separate mediation analysis
(PROCESS, Model 4) showed that the indirect effect is significant (b = -0.09, BootSE = 0.02,
95% BootCI [-0.130, -0.057]), supporting H4. The negative indirect effect leads to an
overall null effect of harassment on the acceptance of the scientists’ claim: Participants in
the experimental conditions (M = 3.35, SE = 0.05) did not report significantly different
levels of claim acceptance than individuals in the control condition (M = 3.27, SE = 0.05;
t(1240) = -1.125, p = .261, Cohen’s d = -.06, 95% CI [-.18, .05]), lending no support for
H2.


Similarly, we hypothesized that harassment comments negatively affect trust in scientists in
general (H3) and that this effect would be mediated by the perceived trustworthiness of the
attacked scientists (H4). Here, we find the same pattern as for acceptance of claim (Model 2,
Figure 1): While there is a direct positive effect of harassment on trust in scientists in
general (b = 0.12, SE = 0.03, p < .001), we find a negative indirect effect through perceived
trustworthiness of the scientists, which significantly and negatively affects trust in scientists in
general (b = 0.40, SE = 0.02, p < .001). A separate mediation analysis (PROCESS, Model 4)
showed that the indirect is significant (b = -0.12, BootSE = 0.02, 95% BootCI [-0.164,
-0.082]), supporting H4. Again, this indirect negative effect leads to an overall null effect:
Individuals in the harassment conditions (M = 3.71, SE = 0.03) did not report significantly
different levels of general trust in scientists than the control condition (M = 3.69, SE = 0.03;
t(1242) = -0.523, p = .601, Cohen’s d = -.03, 95% CI[-.14, .08]), lending no support for
H3.
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Figure 1: Overview of hypotheses, research questions, and models. 
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Table 1: Mediated moderation analyses (PROCESS) predicting citizens’ trust in attacked
scientists, claim acceptance and trust in scientists in general. 



4.2  Moderation through science-related populist attitudes

Next, we expected that the effects in H1-3 would be more pronounced for individuals with
stronger science-related populist attitudes (H5). Model 1 and 2 (Table 1) show a significant
interaction effect of exposure to harassment comments and science-related populist attitudes on
trust in the attacked scientists (b = -0.13, SE = 0.05, p = .014). Conditional effects at different values
of the moderator reveal that the impact of harassment comments on trust in the attacked scientists
was negative and significant for all levels of science-related populist attitudes but getting stronger
among those scoring higher (-1SD: b = -0.17, SE = 0.06, p = .010; M: b = -0.27, SE = 0.05, p < .001;
+1SD: b = -0.38, SE = 0.06, p < .001), which can also be seen in Figure 2. However, we do
not find interaction effects of exposure to harassment comments and science-related
attitudes for claim acceptance (b = -0.05, SE = 0.08, p = .573; Model 1) or trust in scientists in
general (b = -0.02, SE = 0.04, p = .552; Model 2). Thus, we only find partial support for
H4.
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Figure 2: The moderating effect of science-related populist attitudes on the relationship
between exposure to harassment comments and trust in the attacked scientists. 

4.3  Gender differences

Lastly, we asked whether the gender of the attacked scientist (RQ1a) or the participants’ gender
(RQ1b) moderated any of the hypothesized effects. As can be seen in Model 3, there is no
significant interaction effect of harassment comments and scientist gender on trust in the attacked
scientists (b = 0.03, SE = 0.09, p = .745) or claim acceptance (b < -0.01, SE = 0.14, p = .982). However,
we find a significant interaction effect for trust in scientists in general (Model 4, b = 0.15, SE =
0.07, p = .022): Additional moderation analysis reveals that the direct positive effect of
harassment on general trust in scientists only holds true for participants that saw stimuli
featuring a female scientist (b = 0.20, BootSE = 0.05, 95% BootCI [0.110, 0.293]), but not for
those who saw a male scientist (b = 0.05, BootSE = 0.05, 95% BootCI [-0.045, 0.137]),
indicating an increase in trust in scientists after being exposed to harassment towards female
scientists.


Furthermore, we find a significant interaction effect of harassment comments and participants’
gender for trust in the attacked scientists (b = 0.24, SE = 0.09, p = .007; Model 3). Additional
moderation analysis reveals that the negative effect of harassment on the perceived
trustworthiness of attacked scientists is significantly more pronounced for male participants (b =
-0.40, BootSE = 0.07, 95% BootCI [-0.528, -0.273]) than for female participants (b = -0.16, BootSE =
0.06, 95% BootCI [-0.279, -0.032]). Similarly, there is a significant interaction effect on trust in
scientists in general (b = 0.13, SE = 0.07, p = .046, Model 4). In this case, an additional moderation
analysis shows that while the positive direct effect of harassment comments on trust in scientists
in general is negative and marginally significant for male participants (b = -0.10, SE = 0.05, p =
.058), it is positive and significant for female participants (b = 0.12, SE = 0.05, p = .017),
indicating a minimal increase in general trust in scientists for women when faced with
harassment comments. However, there is no significant interaction effect of harassment
comments and participants’ gender on claim acceptance (b = 0.12, SE = 0.14, p = .371; Model
5).


In addition, we analyzed whether effects differ when the participant and the attacked scientist
share the same gender. Table 2 shows that this is not the case: There is no significant
interaction effect of harassment comments and shared gender on trust in the attacked
scientist (b = 0.05, SE = 0.09, p = .571; Model 5), claim acceptance (b = -0.22, SE = 0.15, p =
.103, Model 5) and trust in scientists in general (b = -0.03, SE = 0.07, p = .690, Model
6).




[image: PIC] 
Table 2: Mediated moderation analyses (PROCESS) with shared gender as moderator. 



5  Discussion and conclusion

Online harassment of scientists is on the rise, and concerns about its potentially detrimental
consequences are increasing [Gosse et al., 2021; Global Witness, 2023; Nogrady, 2021]. A growing
body of literature suggests that harassment may not only be intended to silence scientists, but
another goal is to publicly discredit them [Branford et al., 2019; Celuch et al., 2022;
Väliverronen & Saikkonen, 2021]. However, thus far, no research has considered the
influence of harassment on public perceptions of scientists and the information provided by
them.


Our results show that when citizens witness scientists being harassed on social media, it
negatively affects how trustworthy they perceive the targeted scientists (H1), indicating that the
so-called ‘nasty effect’ [Anderson et al., 2018] of uncivil user comments also pertains to public
perceptions of individual scientists. This corresponds to the worries of scientists who have
experienced harassment, fearing that such publicly visible discreditation will affect how they are
perceived by others [Global Witness, 2023; Gosse et al., 2021]. However, it is important to note that
the effect is quite small. Further research is needed to fully understand online harassment’s
implications on public perceptions of scientists. Furthermore, we find that this negative effect is
more pronounced among individuals with strong science-related populist attitudes
(H5). This finding adds to the literature on science-related populism [Mede & Schäfer,
2020], highlighting that individuals with these attitudes are more susceptible to uncivil
comments targeting scientists. This may be because uncivil credibility attacks might
confirm existing beliefs about academic elites being “immoral” and striving to mislead
the public [Hameleers & van der Meer, 2021; Mede & Schäfer, 2020] and therefore
deserving of harassment. Moreover, anecdotal evidence suggests that much harassment of
scientists comes from populist political actors and their followers [Väliverronen &
Saikkonen, 2021]. Thus, exposure to such uncivil comments might more easily cue these
attitudes.


However, contrary to our expectations, exposure to harassment comments did not affect general
trust in scientists (H3), independent of one’s science-related populist attitudes (H5), the gender of
attacked scientists, or participants (RQ1). A possible explanation may be that general trust in
scientists is likely a relatively stable attitude [Funk & Kennedy, 2020], not easily affected by a
single exposure to harassment comments. However, trust in individual actors is more malleable,
with people often forming quick judgments about public figures based on very little information
[Akin & Scheufele, 2017]. Consequently, citizens’ trust in individual scientists is more easily
affected by online harassment, while their general attitudes towards science remain unaffected
[see also Egelhofer, 2023].


Moreover, there is no effect on citizens’ acceptance of a scientific claim made by the attacked
scientist (H2), regardless of the strength of science-related populist attitudes (H5). This finding
does not align with research showing the negative effect of uncivil user comments on quality or
accuracy perceptions of online information [e.g. Prochazka et al., 2018]. A possible explanation for
this null finding may lie in the methodological design, specifically how claim acceptance was
measured. In our experimental setup, the scientific claim was not presented alongside the
harassment within the stimulus material but was introduced later in the subsequent
questionnaire. Hence, participants evaluated their belief in the scientific claim separately from and
subsequent to exposure to the harassment comments. Another possibility may lie in the
chosen claim itself. First, the connection between rising CO2 emissions and nutrition
might have been unfamiliar to participants, leading them to perceive it as not credible,
regardless of the presence of harassment. Furthermore, citizens likely have already
established firm attitudes towards environmental and health issues, both attitudes that are
not readily influenced by the fact that an advocate of this claim is subject to online
harassment. Future research should explore how online harassment influences perceptions
of scientific claims when both are presented concurrently and consider the impact of
pre-existing issue attitudes to provide a more comprehensive understanding of these
dynamics.


Lastly, our analysis of gender differences shows a complex picture (RQ1). First, we find no
differences in effects for when a female or male scientist is targeted with harassment for trust in
the attacked scientists and a claim made by them. However, our results suggest that exposure to
harassment against female scientists has a positive effect on general trust in scientists. As
discussed, there is evidence that both men and women are more empathetic towards women than
men [Stuijfzand et al., 2016]. Consequently, when exposed to harassment of female scientists,
individuals might feel empathy, leading to a backfire effect that increases general trust in
scientists as a protective response against perceived attacks on the profession. However, the
individual scientist, being the focal point of negativity, might not benefit from this protective
response, which is why there is no positive backfire effect on trust in the attacked scientists.
Furthermore, we find significant interaction effects of the participant’s gender and exposure to
harassment comments for trust in scientists (both attacked and general). While both genders
experience a decrease in trust in the attacked scientists, this decrease is more pronounced for
males than females. Regarding general trust in scientists, the impact of harassment
comments is negative for male participants but positive for females, suggesting that
females might either rebound from or resist the negative impact of harassment on general
trust more effectively than males. These findings highlight a complex dynamic, with
males being more sensitive to the effects of harassment comments, while females resist
these effects and even show an inverse reaction when it comes to trust in the scientific
community as a whole. A possible reason for these gender differences may be that women
react with more empathy towards discriminated individuals [Kim & Grabe, 2022], and
this empathy somehow counteracts the negative effect of uncivil comments. However,
these are just assumptions of why these differences for both participants’ and scientists’
genders occur. Overall, we want to highlight that the manipulation of the scientists’
gender was very subtle in our design, with gender being signaled only through the
names (e.g., Tabea vs. Tobias). Our manipulation check shows that while significant,
differences in perceived gender were not that strong. Future research is needed to replicate
these effects and shed light on the underlying mechanisms. Such research could employ
more pronounced manipulations of gender, such as through visual representations of
scientists.


Beyond the already discussed limitations, we want to highlight a few more shortcomings of our
design. Firstly, the stimuli were generic in nature; the scientists did not specify their field of
research or the topics on which they were commenting. While this was an intentional
choice to avoid pre-existing issue attitudes to influence the effects, it renders our stimuli
somewhat unrealistic. Given anecdotal evidence that especially those researchers who
speak out about topics that may be seen as prone to controversial debate (e.g., climate
change, gender, migration) are more frequently subjected to harassment [Väliverronen &
Saikkonen, 2021], future research should test the effects of harassment comments in relation
to scientists’ communication about specific issues. Secondly, our design involved a
comparison of harassment comments vs. no comments at all. This decision was made
to isolate the effect of online harassment. Nonetheless, future investigations should
explore the nuanced effects of various types of negative comments, differing in levels of
criticism and incivility, to better understand the spectrum of responses to negative online
comments. Lastly, we conducted our study in only one country, i.e., Germany, where
academic freedom is relatively high [Kinzelbach et al., 2024] and trust in science is about
average compared to global levels [Cologna et al., 2024]. As harassment of scientists
occurs around the globe [e.g. Nogrady, 2021], there is an urgent need to understand its
effects on public perceptions of science in other countries, as effects might differ when
considering variations in cultural attitudes, levels of academic freedom, and trust in
science.


Despite these limitations, our study has important implications. It is a first indication that
harassment of scientists may not only affect targeted individuals but also public perceptions of
them, highlighting the broader societal consequences of harassment against scientists.
Given that user comments are considered a critical part of democratic debate, read
by many [Stroud et al., 2016], their influence should not be underestimated. In line
with this, scholars worry that large-scale harassment could generate an atmosphere
where scientific evidence is disregarded, undermining the societal value of scientific
inquiry [Branford et al., 2019; Celuch et al., 2022; Väliverronen & Saikkonen, 2021].
Practically, our study thus underscores the need to sensitize the public to harassment, which,
unlike valid criticism, is often a strategic attempt to undermine scientists rather than
engage in critical debate. Hence, addressing online harassment of scientists is crucial for
maintaining public trust in scientific inquiry and ensuring the integrity of democratic
discourse.
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Notes


1. We deviate from the pre-registration in two ways. First, we switched the numbering of two hypotheses
(H4 and H5) for better reading flow. Second, we pre-registered an additional hypothesis (H6), which
we do not report here due to space limitations. The results of this analysis is available on the related
project page on OSF https://osf.io/uhvmk/?view_only=5dc0faa7155c4595bb2911136e49f9a1.



2. Note that “something” instead of “someone” is a deliberate formulation, expressing a
dehumanization of the scientist.



3. The used stimulus material and an English translation can be found here:
https://osf.io/dv7n6/?view_only=9cd4cff7dc874951b09183ef74396a7f.
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(0.03)
0.018
0.865 0.01(0.03) 0.822

-0.30
(0.04)

-0.13
(0.05)

0.573
-0.10 (0.87) 0.156 -0.01 (0.85)
)

0.06 (0.85

2.31(0.08)

0.12 (0.03)

0.40
(0.02)

-0.24
(0.02)

<0.001

R2

Constant

Harassment (@ = no
harassment, 1 = harass-
ment)

Trust in attacked sci-
entist

Model 3

[Hayes, 2013, Model Type 10]
n = 1,230

Trust in attacked scientist

4.04
(0.06)

<0.001

Model 4

Acceptance of claim

3.00 <0.001 4.03 <0.001
(0.20) (0.06)

-0.27 <0.001

(0.05)

[Hayes, 2013, Model Type 8]
n =1232

Trust in attacked scientist General trust in scientists
bs0 | o | wen | b

2.83
(0.10)

0.12 (0.03)

<0.001

Scientist gender
(1 = female scientist)

Harassment x Scient-
ist gender

Participant gender
(1 = female scientist)

Harassment x Parti-
cipant gender

Science-related popu-
list attitudes

-0.24
(0.03)

<0.001

<0.001

R2

.09

.09 .09

.36

Notes: All variables that define products have been mean-centred. Significant coefficients are displayed in bold. Differences in
sample sizes are due to missing values.
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