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Abstract

Not everyone perceives the communication of uncertainty about scientific evidence as equally trustworthy. We examine whether these
differences in trust can be explained by people’s prior beliefs—specifically, the consistency between those beliefs and the evidence
presented. We hypothesize that the more consistent the evidence is with people’s prior beliefs, the less people will trust both the
information and its source when uncertainty is communicated compared with when it is not communicated. Conversely, the less
consistent the evidence is with people’s prior beliefs, the more people will trust the information and its source when uncertainty is
communicated. We tested this crossover interaction in two preregistered online experiments on COVID-19 vaccines (study 1: n=600)
and changes in extreme weather events (study 2: n=1,001). In both studies, participants rated their prior beliefs on these topics
before being randomly assigned to read one of two contrasting evidence conditions, with uncertainty either communicated or not in
each condition. The belief-evidence consistency was operationalized by linking people’s prior belief scores to the contrasting evidence
conditions. We found evidence for our hypothesis for both topics and across people with opposing beliefs. Our results show that
people’s trust response to the communication of uncertainty depends on how consistent people’s beliefs are with the evidence
communicated. Furthermore, the effects of uncertainty communication on trust appeared to be independent from its effects on
people’s subsequent beliefs, with no evidence of polarization in either trust or belief. Implications are discussed.
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Significance Statement

The study advances the field by examining not only whether uncertainty communication increases or decreases trust in scientific in-
formation and its sources, but also under what conditions it does so: high consistency between people’s prior beliefs and the evidence
presented led people to trust less when uncertainty about that evidence was communicated compared with when it was not.
Conversely, low belief-evidence consistency led to more trust when uncertainty was communicated than when it was not. This inter-
action was held for different topics and across people with opposing beliefs. Overall, there was no evidence that uncertainty commu-
nication contributed to polarization in trust or belief.

Introduction Uncertainty is inherent to scientific evidence. It can arise from

: : . a variety of sources, including inadequacies of measurement
People have to decide what information and sources to trust when y ’ g 4 ’

dealing with science-related issues, such as climate change or
vaccines. The increasing complexity and specialization of scientif-
icknowledge and the overwhelming amount of information in the
digitized world make it nearly impossible for individuals to evalu-

variability within a sampled population, or limited knowledge
about underlying processes (3). There are strong ethical, legal,
and practical reasons why uncertainties should be communicated
(4-7). However, uncertainty information has been strategically ex-

ate scientific knowledge claims themselves (1). Instead, people
have to judge the trustworthiness of information and its sources.
One factor that may affect these trust judgments is whether or not
the source communicates uncertainty (2).

ploited by some actors to sow distrust in scientific evidence and
reduce support for evidence-based policy interventions in prom-
inent policy debates, such as on climate change or linkages be-
tween tobacco and cancer (8, 9). But even in the absence of
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malicious intent, scholars have raised concerns that uncertainty
information facilitates motivated reasoning (10) and thus can ex-
acerbate the political polarization over science.

The aim of the present study is to examine how the communi-
cation of uncertainty affects people’s trust in the information
and its source, taking into account their beliefs about the issues
communicated. Specifically, the study tests whether uncertainty
communication increases or decreases trust compared with no
uncertainty communication when the reported evidence is con-
sistent with people’s prior beliefs. And conversely, the study
examines whether uncertainty communication increases or de-
creases trust relative to no uncertainty communication when
people are skeptical of the reported evidence. Additionally, the
study addresses the question of whether people with opposing be-
liefs respond differently to uncertainty communication. Given po-
tential practical implications, we also explore how uncertainty
communication affects people’s subsequent beliefs.

So far, research has produced mixed results on how uncer-
tainty communication affects recipients’ trust in information
and its sources. While some studies find that uncertainty commu-
nication increases trust (11, 12), others find that communicating
uncertainty reduces trust (2, 13) or has no effect (14, 15). The het-
erogeneity in these effects may be due in part to studies examin-
ing different types of uncertainty (e.g. expert disagreement vs.
difficulty in measurement) and/or communicating uncertainty
in different ways (e.g. verbally vs. numerically) (2). For example,
while presenting uncertainty in terms of quantified error ranges
does not seem to affect credibility judgments, introducing uncer-
tainty as a disagreement or conflict in science can lead to a
communicating source being perceived as less credible® (16, 17).
Moreover, people perceive verbal communication of uncertainty
as less trustworthy than numerical communication of uncer-
tainty (18). Another explanation for the observed heterogeneity
in study results could be individual differences that influence
the effects of uncertainty communication on trust.

Findings from qualitative research suggest that not everyone
perceives the communication of uncertainty as equally trust-
worthy (19, 20). For instance, focus groups revealed that uncer-
tainty communication signaled honesty to some participants
but incompetence to others (20)—both key determinants of trust
(21). Experimental online studies found that the recipient’s prefer-
ence for information about scientific uncertainty moderated
source credibility, such that people with a low preference per-
ceived a news article and its source as less credible when uncer-
tainty was communicated compared with when uncertainty was
not communicated (22, 23). Conversely, people with a high prefer-
ence for information about scientific uncertainty perceived the
news and the scientific source as more credible when uncertainty
was conveyed (22). Another study found that when participants
were exposed to conflicting information about mammography
screening, scientists were perceived as less credible, but only
among people with lower research literacy (24). However, only a
few other individual differences have been examined systematic-
ally, including ideology and worldview (16), epistemic beliefs (22)
and deference to science (16), and no moderating effects were
found for these.

It is possible that the effects of uncertainty communication on
trust evaluations depend on people’s prior beliefs (17). Beliefs are
cognitive hypotheses thatindividuals form through various cogni-
tive processes, ranging from deliberate reasoning to more auto-
matic, heuristic-driven mechanisms (25). These beliefs are held
with varying degrees of conviction. Unlike knowledge, beliefs do
not necessarily have to align with objective reality (25). Research

has accumulated considerable evidence that people tend to pro-
cess information in a way that is consistent with their beliefs.
This phenomenon is expressed by numerous psychological theor-
ies, including biased assimilation (26), motivated reasoning (27),
and confirmation bias (28, 29). It has been shown to emerge in
different forms at all stages of information processing, such as
perception, evaluation of information, or the search for new infor-
mation (30).

In line with belief-consistent information processing, several
studies have found that people assign more trustworthiness to
both information and sources that align with their own views.
For instance, participants judged attitude-challenging sources
and news stories as less credible than attitude-consistent sources
and news stories (31). Another study found that the perceived
credibility of social media posts on health issues depended on
how closely these posts aligned with participants’ prior beliefs.
The more consistent participants’ beliefs were with the claim of
the post, the more credible the post was perceived (32).

Scholars argue that uncertainty communication facilitates
belief-consistent processing of information because it allows
for multiple interpretations of the information presented (8, 33,
34). This argument is supported by several studies showing
that people evaluate uncertainty information in line with their
prior beliefs (10, 35, 36). For instance, people’s prior beliefs on cli-
mate change and gun policy affected the way they interpreted
the underlying distributions of numerical ranges on these issues
(35). When people were presented with verbal expressions from
the Intergovernmental Panel on Climate Change report that con-
veyed varying levels of uncertainty underlying projections and
conclusions (e.g. unlikely or very likely), they interpreted these ex-
pressions differently. These interpretations were strongly linked
to people’s ideology and beliefs about climate change (10).
Moreover, the exposure to scientific disagreement about vac-
cines led to higher perceived vaccine efficacy among individuals
with prior support for vaccines but lower perceived vaccine effi-
cacy among those with prior opposition to vaccines. In other
words, the communication of scientific disagreement, a type of
scientific uncertainty, had polarizing effects on beliefs about
vaccines (36).

Scholars have argued that these polarizing effects of uncer-
tainty communication may also occur in trust ratings (37). They
hypothesized that communicating uncertainty about climate pro-
jections may increase trust in the projections among liberals but
decrease trust among conservatives and climate skeptics. While
the former may intuitively understand that climate projections
involve uncertainty, conservatives and climate skeptics may see
the uncertainty as a sign of lack of consensus, incompetence, or
deliberate misleading, leading to lower trust in the projection.
Interestingly, however, their findings revealed the opposite.
Republicans, in particular, reported more favorable attitudes to-
ward climate scientists when the Intergovernmental Panel on
Climate Change (IPCC)’s climate projections were presented as
probabilistic (90% prediction interval) rather than deterministic
(mean value) (37). In line with these findings, further research
found that communicating probabilistic rather than deterministic
climate projections slightly increased trust among skeptics—op-
erationalized as those who did not believe in a rise in global aver-
age temperature—but not among believers—operationalized as
those who believed in a rise (38).

A similar pattern was found when examining the effects of two
communication styles, persuasive vs. balanced, on people’s trust
in the information and its producer (7): following recommenda-
tions on evidence communication (39), balanced messages
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included uncertainty information along with other message ele-
ments, such as information on risks and benefits. Participants
who were skeptical or neutral about the topic trusted the balanced
messages more than the persuasive ones, while those with more
positive views found both messages equally trustworthy (7).
However, it is unclear whether these effects would persist if the
balanced messages contained only uncertainty information and
the other message elements were left out. Furthermore, the study
only showed that prior beliefs played a role but could not speak to
why this might be the case.

In contrast, other research suggests that the effects of
communicating uncertainty on trust in numbers and their
sources—relative to not communicating uncertainty—do not
depend on people’s prior beliefs (2). A series of experiments exam-
ined the communication of uncertainty on various topics, includ-
ing immigration, climate change, and unemployment rates. No
interaction was found between the communication of uncertainty
and prior beliefs. However, the lack of interaction in these
experiments could also be due to the experimental messages
themselves being not controversial enough, even though they ad-
dressed contentious topics. This explanation is supported by the
fact that prior beliefs had mostly small effects on participants’
trust in the reported numbers and trust in the source.

Taken together, there is some evidence that uncertainty com-
munication could be perceived as particularly trustworthy by peo-
ple who are skeptical about the evidence communicated. In the
present study, we examine this finding systematically. We suggest
that it is not certain beliefs, such as climate change skepticism,
that determine whether people find uncertainty communication
trustworthy or not but rather the consistency between people’s
prior beliefs and the evidence communicated. We consider be-
lief-evidence consistency as a relational variable. It refers to the de-
gree to which presented evidence aligns with people’s prior
beliefs. For example, for those who believe that climate change
is real, evidence that global temperatures are rising is consistent
with their belief, while evidence that global temperatures are sta-
ble is not. Depending on the evidence presented and the strength
with which people hold their beliefs, new evidence may be more or
less consistent with their beliefs. Thus, similar to the Bayesian ap-
proach, which characterizes consistency as varying degrees of
conditional probability, consistency and inconsistency can be
viewed as being on a continuum rather than representing a
dichotomy.

We hypothesize that the lower the consistency between what
people believe and the evidence presented, the more they will
trust the information and its source when the source communi-
cates uncertainty than when the source does not communicate
uncertainty. Conversely, the greater the consistency between
what people believe and the evidence presented, the less they
will trust the information and its source when uncertainty is com-
municated compared with when it is not.

We derive this hypothesis of a crossover interaction from the
idea that the uncertainty information may alter how people perceive
the consistency between their prior beliefs and the evidence pre-
sented, thereby affecting trust. When evidence is consistent with
prior beliefs, adding information that questions the certainty of
that evidence may reduce how consistent people perceive the evi-
dence to be with their belief. As a result, trust is reduced. On the
other hand, when the information presented is inconsistent with
people’s prior beliefs, questioning that evidence may lead people
to perceive higher consistency and consequently trust more.

According to this hypothesis, communicating uncertainty—
relative to not communicating uncertainty—should lead to both

increases and decreases in trust among people who are at differ-
ent ends of a belief spectrum, for example, those who believe cli-
mate change is occurring and those who do not. The response to
uncertainty communication should depend not on the belief,
but on how consistent it is with the evidence presented. To test
that belief-evidence consistency, rather than the belief itself,
drives the interaction effect, we recruit samples with individuals
at both ends of the belief spectrum and design our study so that
people at both ends experience both low and high belief-evidence
consistency. In doing so, our study is—to the best of our knowl-
edge—the first to systematically examine the potential inter-
action between uncertainty communication and belief-evidence
consistency.

We focus on trust as it plays an essential role in shaping people’s
beliefs on scientific issues (40), is recognized as a critical factor in
studies on health behaviors and outcomes (41-43), and has been
shown to be associated with people’s support for science-related
policy measures (44, 45). Following prior work (2, 46), we distinguish
two key distinct forms of trust that are highly interrelated (47): peo-
ple’s trust in the information presented (i.e. how accurate, reliable,
and trustworthy people perceive the information), and people’s
trust in the source of this information (i.e. how trustworthy people
perceive its source). Although we anticipate similar results for both
outcomes based on previous findings (7), we chose to measure
them separately as they represent different communication goals.

In addition to the effects on trust, we are also interested in
whether communicating uncertainty affects people’s subsequent
beliefs, and if so, how these effects vary depending on their prior
beliefs. One possibility is that people may adjust their beliefs in
the direction of the uncertainty information, regardless of their
prior beliefs, supporting the persuasion in parallel hypothesis (48).
This hypothesis states that when people encounter new informa-
tion (in this case uncertainty), they do not distort it to fit their ex-
isting beliefs, but instead incorporate it to a similar extent
regardless of their prior beliefs. Alternatively, it is possible that
people adjust their beliefs only when the uncertainty information
aligns with their prior beliefs, which would support the notion that
uncertainty communication can increase polarization (35, 36).

Toinvestigate effects in a real-world relevant context, we selected
the issues of COVID-19 vaccines (study 1) and changes in extreme
weather events (study 2). In the United States, there is a partisan po-
larization on both topics (49, 50), which allows us to recruit a sample
with polarized beliefs. Unlike previous studies that used categories,
such as partisanship or political ideology, as a proxy for prior beliefs,
we ask participants directly about their prior beliefs to define our
audiences more precisely (see (51) for a compelling argument for us-
ing prior beliefs rather than partisanship as a measure).

We examine the communication of verbal uncertainty which
we define as making the existence of uncertainty explicit without
providing numerical information (18). We chose verbal over nu-
merical uncertainty as research has found that verbal uncertainty
tends to have stronger effects on trust ratings than numerical un-
certainty (18). In our uncertainty manipulations, we also provide a
reason for the uncertainty because explaining uncertainty is con-
sidered good practice in evidence communication (39).

Study 1

To test our preregistered hypothesis, we conducted a study with
601 people in the United States in September 2023. Participants
first rated their prior belief in the safety of COVID-19 vaccines.
They were then randomly assigned to read one of two contrasting
evidence statements. The evidence statement either suggested
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Table 1. Study 1 and study 2 results of the generalized linear models for trust in the information and trust in the source.

Study 1

Study 2

Trust in information

Trust in source Trust in information Trust in source

Uncertainty -0.03
(~0.18 t0 0.11)

Belief-evidence consistency 0.58"*

(0.47 t0 0.68)

Uncertainty = belief-evidence consistency —0.34"*
(=048 to =0.19)

n 601

R? adjusted 0.19

0.08 0.02 0.12*
(=0.07 t0 0.22) (=010 t0 0.13) (0.00 to 0.24)
0.53" 0.50"* 0.46"*
(0.43 t0 0.64) (0.42 t0 0.58) (0.38 t0 0.55)
-0.26" ~0.40" ~0.41
(=040 to =0.11) (=052 to —0.29) (=0.52 to —0.29)
601 1,001 1,001
0.17 0.13 0.11

Standardized regression coefficients are shown with 95% CI in parenthesis.
*P<0.05, "P<0.01, P <0.001.

a link between vaccination with COVID-19 mRNA vaccines and
Bell’s palsy, a facial paralysis, or no link. In both evidence condi-
tions (link and no link), uncertainty was either communicated or
not communicated, resulting in four experimental conditions.
The exact wording of each condition is shown in Table S1.

Following previous research (32), we operationalized partici-
pants’ belief-evidence consistency by linking their prior belief
scores on vaccine safety to the evidence conditions. We consid-
ered the no link conditions, which communicated that there was
no link between getting vaccinated and Bell’s palsy, as consistent
with the belief that vaccines are safe. Because higher scores on the
prior belief scale indicate that people believe vaccines are safe, we
set participants’ belief-evidence consistency scores equal to their
prior belief scores in these conditions. Conversely, we considered
the link conditions, which communicated that there was a link be-
tween COVID-19 mRNA vaccines and Bell’s palsy, as inconsistent
with the belief that vaccines are safe. Therefore, in these condi-
tions, we determined the belief-evidence consistency score by re-
versing participants’ belief scores so that participants who
believed that vaccines were not safe received high consistency
scores. After reading the evidence statement, participants an-
swered questions about how trustworthy they found the informa-
tion they had just read and its source. These two outcomes—trust
in the information and its source—were preregistered as our pri-
mary outcomes. Participants also responded to additional ques-
tions on covariates—namely, perceived relevance of the topic
and subjective understanding—and on secondary outcomes re-
lated to trust—namely, perceived competence and sincerity of
the source, trust in the communication, willingness to share the
information with others, and participants’ subsequent belief.
The results of these are reported in Tables S4, S5, and S7, Fig.
S4, except for participants’ subsequent belief and subjective
understanding, which are reported below.

Across all experimental conditions, trust in the information
(M =3.27,SD =1.04) and its source (M = 3.31, SD = 1.09) were slightly
right skewed, meaning that more people gave higher trust ratings.
For both primary outcomes, we fitted generalized linear models us-
ing R. To test our hypothesis that the effects of uncertainty on trust
depend on belief-evidence consistency, we included uncertainty
(communicated vs. not communicated), belief-evidence consist-
ency (continuous), and their interaction as independent variables.
The generalized linear models are reported in Table 1.

Belief-evidence consistency predicted both outcomes, such
that the more consistent the evidence was with participants’ prior
belief, the more trustworthy they perceived the information and
the information source. As shown in Figs. 1A and B, this relation-
ship between belief-evidence consistency and people’s trust was

attenuated when uncertainty was communicated. There was a
crossover interaction between uncertainty communication and
belief-evidence consistency. At high levels of belief-evidence con-
sistency, people trusted the information and its source less when
uncertainty was communicated compared with when uncertainty
was not communicated. At low levels of belief-evidence consist-
ency, people trusted the information and its source more when
uncertainty was communicated than when it was not communi-
cated. Thus, people’s trust ratings were less extreme at the ends
of the belief-evidence consistency spectrum when uncertainty
was communicated than when it was not.

To further examine the interaction, we calculated Johnson-
Neyman intervals, which determine the values of belief-evidence
consistency at which the effect of communicating uncertainty vs.
not communicating uncertainty is significant (P < 0.05), visualized
as the shaded regions in Fig. 1. Between these shaded areas of be-
lief-evidence consistency, the communication of uncertainty did
not indicate an effect on trust in the information (2.47, 4.10) and
trust in the source (2.98, 5.48). We checked the robustness of our
results by including subjective understanding of the message
(M=4.21,SD=0.90) as a covariate, with or without an interaction.
The interactions remained for both trust in the information and
its source when subjective understanding was included in the
models.

To test whether the interaction held for both evidence condi-
tions (link and no link) separately, and to disentangle how partici-
pants at different ends of the belief spectrum responded to
uncertainty communication, we split our data by evidence condi-
tion and reran the models. Although not preregistered, we used
prior belief instead of belief-evidence consistency as the predict-
or, which does not affect the statistical results. By doing so, high
values on this predictor represent people who believe that
COVID-19 vaccines are safe, while low scores represent people
who believe they are not safe, in both evidence conditions. If we
had used belief-evidence consistency as the predictor, the belief
score would have been reversed for the no link conditions. Using
prior belief instead thus allows for a more intuitive comparison
of individuals at different ends of the belief spectrum across evi-
dence conditions.

For both outcomes, trust in the information and trust in the
source, the interaction was significant when no link between
COVID-19 vaccines and Bell’s palsy was communicated. That is,
the more people doubted the safety of vaccines, the more they
trusted the information and its source when uncertainty was
communicated compared with when it was not. Conversely, the
more people believed that vaccines were safe, the less they trusted
the information, but not its source, when uncertainty was
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COVID-19 vaccines
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Fig. 1. Interaction effects between uncertainty communication and belief-evidence consistency on trust ratings in study 1 (A + B) and in study 2 (C + D).
Plots show predicted values (with 95% CI) on trust in the information and its source for uncertainty communicated vs. not communicated across the
range of belief-evidence consistency. Higher values of belief-evidence consistency indicate a greater consistency between people’s prior belief and the
evidence that is presented. Based on Johnson-Neyman intervals, shaded regions indicate levels of belief-evidence consistency at which the effect of

uncertainty communication is significant (P < 0.05).

communicated compared with when it was not. In contrast, when
a link between COVID-19 vaccines and Bell’s palsy was reported,
people across the belief spectrum did not respond differently
when uncertainty was communicated than when it was not.
However, this lack of an interaction in the link conditions could
be due to methodological reasons. First, the prior belief distribu-
tion in the link conditions appeared to be less favorable for detect-
ing an interaction. By this we mean that there were fewer people
with extreme values on the belief scale and more people with
moderate values on the belief scale in the link conditions than in
the no link conditions. Second, we did not power the study for sep-
arate analysis of the evidence conditions. Therefore, in our follow-
up study, we aimed for a larger sample size that would allow us to
draw conclusions from examining the evidence conditions separ-
ately. For more information, see the Table S6, Figs. 52 and S3.

We were also interested in how uncertainty communication af-
fects people’s subsequent beliefs. Unlike our prior belief measure,
our subsequent belief measure focused specifically on vaccine
safety regarding the specific disease Bell’s palsy, rather than on
general vaccine safety. To test the overall effect of uncertainty
communication and evidence on their subsequent belief, we
ran a generalized model with experimental condition as the
independent variable and conducted pairwise comparisons using
the emmeans package (52). We corrected for multiple comparisons
with the Tukey method for comparing a family of four estimates.
Note that this analysis was not preregistered. To examine
whether the effect of uncertainty communication on people’s
subsequent belief depended on their prior belief, we fitted a gener-
alized linear model with prior belief, uncertainty (communicated
vs. not communicated) and their interaction as independent var-
iables for both evidence conditions separately.

Participants’ subsequent belief was influenced by the evidence
they were given. Adding uncertainty information, however, did not
affect participants’ belief in either evidence condition (Table S8
and Fig. S5). When their prior belief was taken into account, a
more complex picture emerged (Table S16 and Fig. S6): In the

evidence condition where a link between COVID-19 vaccines and
Bell’s palsy was communicated, the effect of uncertainty commu-
nication compared with no uncertainty communication did not
differ across the prior belief spectrum (which may also be due to
the less favorable belief distribution in the link conditions, and
the overall statistical power). However, when no link was commu-
nicated, the effect of uncertainty communication varied depend-
ing on participants’ prior belief. For those skeptical of vaccine
safety (lower prior belief ratings), uncertainty communication still
had no effect on their subsequent belief. In contrast, people
who believed in vaccine safety (high prior belief ratings) were
more likely to believe that vaccination was linked to Bell’s palsy
when uncertainty about there being no link was communicated
compared with when it was not. In other words, their subsequent
belief was less in line with the evidence presented when uncer-
tainty was communicated around it compared with when it was
not. This is an interesting finding, as the uncertainty information
led people to diverge more from the evidence in their subsequent
belief—and thus diverge from their prior belief in vaccine safety—
even though they rated the message including uncertainty as less
trustworthy overall.

Study 2

We sought to replicate the findings on trust, focusing on a differ-
ent topic to assess the generalizability of the results. We believe
thisisimportant as prior research has found that the effects of un-
certainty communication on trust can vary by topic (16, 53). The
study design was identical to study 1. Participants reported their
prior belief about whether the number of extreme weather events
in the United States has increased since 1900. Between-subjects
participants were then given contrasting evidence in which one
evidence condition suggested that there had been an increase in
hurricane frequency in the United States since 1900 (increase)
and the other suggested that there had been no increase (no in-
crease). Again, uncertainty was either communicated around the
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evidence or not, resulting in four experimental conditions, the
wording of which is shown in Table S1. As in study 1, we opera-
tionalized belief-evidence consistency by linking participants’ pri-
or belief scores to the evidence conditions. We set participants’
prior belief scores on extreme weather events equal to their con-
sistency scores in the no increase conditions, and reversed partici-
pants’ prior belief scores in the increase conditions. The measures
that followed the evidence statement were the same asin study 1,
but we added perceived consistency as a secondary outcome. By
asking participants how consistent they perceived the informa-
tion to be with their prior belief, we aimed to shed further light
on how the interaction between uncertainty communication
and belief-evidence consistency works. Results on a number of
other secondary outcomes are provided in Tables S11, S12, and
S14, Fig. S9.

A total of 1,001 participants in the United States took part in
January 2024. For this study, we aimed for a larger sample size
to reduce the probability of different belief distributions between
evidence conditions and to allow interaction analysis for each evi-
dence condition separately. If the interaction occurs in both op-
posing evidence conditions, this would further support that the
effects of uncertainty communication on trust depend on belief-
evidence consistency, rather than particular beliefs (e.g. climate
change skepticism).

We conducted the same analyzes as in study 1. Across all ex-
perimental conditions, participants tended to give above-average
ratings for our primary outcomes, trust in the information
(M = 3.53, SD=0.94) and its source (M =3.52, SD=1.00). Similar
to study 1, there was a crossover interaction between uncertainty
communication and belief-evidence consistency for both out-
comes. This interaction remained when subjective understanding
(M=4.47, SD=0.75) was included as a covariate in the models,
with or without an interaction.

Figure 1C and D reveals a strong relationship between belief-
evidence consistency and trust ratings when uncertainty was
not communicated. That is, the higher the consistency, the more
people trusted both the information and its source. However, it
is striking that when uncertainty is communicated, the green
lines in Fig. 1C and D are almost flat across the spectrum of be-
lief-evidence consistency. Belief-evidence consistency no longer
appeared to be related to people’s trust ratings when uncertainty
was communicated. Thus, at lower levels of belief-evidence con-
sistency, people trusted the information and its source more when
uncertainty was communicated compared with when uncertainty
was not communicated. Conversely, at higher levels of belief-evi-
dence consistency, people trusted the information and its source
less when uncertainty was communicated compared with when it
was not communicated. The shaded areas in Fig. 1 represent the
consistency values at which the effect of communicating uncer-
tainty compared with not communicating uncertainty is signifi-
cant (P<0.05). Between these shaded areas of belief-evidence
consistency, communicating uncertainty did not indicate an ef-
fect on trust in the information (3.10, 4.11) and trust in the source
(3.53, 4.59).

For perceived consistency, we fitted the same generalized
linear model as for our primary outcomes. Again, there was a
crossover interaction between uncertainty communication and
belief-evidence consistency: belief-evidence consistency was
strongly related to people’s perceived consistency, when uncer-
tainty was not communicated. That is, the higher the belief-
evidence consistency, the more people perceived the information
as consistent with their beliefs. This relationship was weakened
when uncertainty was communicated, so that belief-evidence

consistency was no longer closely related to people’s perceived
consistency. Thus, at low levels of belief-evidence consistency,
people perceived the information as more consistent with their
beliefs when uncertainty was communicated compared with not
communicated. At high levels of belief-evidence consistency, peo-
ple perceived less consistency when uncertainty was communi-
cated than when it was not. Overall, these findings support the
idea that people’s perceived consistency is affected by the com-
munication of uncertainty and, consequently, could affect their
trust ratings. More information on the perceived consistency is
found in Table S14 and Fig. S9.

Study 2 had sufficient power to examine the interaction
for each evidence condition separately and see how people at
different ends of the belief spectrum respond to uncertainty com-
munication. The distributions of people’s prior beliefs did not dif-
fer between the evidence conditions (see Fig. S8). As in study 1, we
used prior belief instead of belief-evidence consistency as the pre-
dictor to facilitate comparisons of people at different ends of the
belief spectrum across evidence conditions. See Table S13 for de-
tails on the results of the interaction models.

As shown in Fig. 2, there was a crossover interaction between
prior belief and uncertainty communication in both evidence con-
ditions. When no increase in hurricane frequency was reported
(Fig. 2A and B), uncertainty communication—compared with no
uncertainty communication—led to lower trust among people
with lower belief scores (i.e. people who were less likely to agree
that extreme weather events have increased) and higher trust
among people with higher belief scores (i.e. people who believed
that extreme weather events have increased). Conversely, when
an increase in hurricane frequency was reported (Fig. 2C and D),
the communication of uncertainty led to higher trust among
people with lower belief scores and lower trust among people
with higher belief scores. In other words, people at both ends of
the belief spectrum responded with either more or less trust
when uncertainty was communicated compared with not com-
municated, depending on how consistent the evidence was with
their prior belief. Interestingly, Fig. 2 reveals that these effects
were stronger for people with lower belief scores, i.e. people who
were less likely to agree that extreme weather events have in-
creased since 1900. Again, Fig. 2 illustrates that there was no rela-
tionship between people’s beliefs and their trust ratings when
uncertainty was communicated. In both evidence conditions,
trust in both the information and its source did not differ across
the belief spectrum when uncertainty was communicated, as
shown by the flat green lines (Fig. 2A-D).

As in study 1, we also explored how uncertainty communica-
tion affected participants’ subsequent beliefs. Our subsequent be-
lief measure differed from our prior belief measure in that it
focused on the increase in a specific extreme weather event,
namely hurricanes, rather than on the increase in extreme wea-
ther events in general. We applied the same analyses on subse-
quent belief as in study 1, this time preregistered.

As expected, the evidence (increase vs. noincrease in hurricane
frequency) affected participants’ subsequent belief. Adding un-
certainty information produced mixed effects: Uncertainty com-
munication had no overall effect in the conditions where no
increase in hurricane frequency was reported. However, when ac-
counting for prior belief, we found that uncertainty communica-
tion affected the subsequent belief of those participants who
believed that extreme weather events have increased (those with
higher prior belief ratings). These participants were more likely
to believe that hurricane frequency has increased when uncer-
tainty was communicated about the evidence showing no
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Fig. 2. Interaction effect between uncertainty communication and prior belief on trust ratings for the evidence conditions no increase in hurricanes
(A +B) and increase in hurricanes (C + D). Plots show predicted values (with 95% CI) on trust in information and its source for uncertainty communicated
vs. not communicated across the spectrum of belief. Higher values of prior belief indicate a greater belief that extreme weather events have increased in
the US since 1900. Based on Johnson-Neyman intervals, shaded regions indicate levels of belief at which the effect of uncertainty communication is

significant (P < 0.05).

increase, compared with when no uncertainty was communi-
cated. In the conditions where an increase in hurricane frequency
was reported, there was an overall effect of uncertainty communi-
cation. Participants were less likely to believe in an increase when
uncertainty was communicated compared with when it was not,
regardless of their prior beliefs. Particularly interesting here were
the ratings of those who believed that extreme weather events
haveincreased (high prior belief ratings): the uncertainty informa-
tion caused people to diverge more from the evidence in their sub-
sequent belief—and thus from their prior belief—even though
these people rated the message containing uncertainty less trust-
worthy overall. In summary, we observed that uncertainty com-
munication had small effects on subsequent belief, with a
tendency for participants’ subsequent beliefs to shift in the direc-
tion of the uncertainty information, even if that meant that their
subsequent belief was less aligned with their prior belief and
trust ratings. For more details, see Tables S15 and S16 and
Figs. S10 and S11.

As a manipulation check, we had tested whether the informa-
tion was perceived as more uncertain when uncertainty was com-
municated compared with when it was not communicated. We
compared the mean responses of perceived uncertainty in the re-
spective experimental conditions by conducting pairwise compar-
isons using the emmeans package (52). As expected, participants
who read that there has been no increase in hurricane frequency
(no increase conditions) perceived the information as significantly
more uncertain when uncertainty was communicated (M= 3.20,
SD=1.07) than when it was not communicated (M =2.86, SD=
1.20). Surprisingly, however, participants who read that there
has been an increase in hurricane frequency (increase conditions)
perceived the information as equally uncertain when uncertainty
was communicated (M =3.06, SD=1.10) as when it was not com-
municated (M=2.83, SD=1.26; Fig. S12). In retrospect, we think
that this may be due to the way we asked about perceived uncer-
tainty: How certain or uncertain did you find the information? In an-
swering this question, participants may have conflated the

reported uncertainty with their belief about whether hurricane
frequency has actually increased.

Discussion

The aim of the present study was to examine how the communi-
cation of scientific uncertainty affects people’s trust depending on
their prior beliefs—specifically, the consistency between those be-
liefs and the evidence presented. In two experimental studies, we
found empirical support for our hypothesis: the more consistent
the evidence was with participants’ prior belief, the lower their
trust in the information and its source when uncertainty was
communicated relative to when it was not communicated.
Conversely, the less consistent the evidence was with partici-
pants’ prior belief, the higher their trust in the information and
its source when uncertainty was communicated relative to
when it was not. Specifically, when uncertainty was not commu-
nicated, people’s trust ratings were strongly related to how con-
sistent the evidence was with their beliefs. That is, the higher
the level of consistency, the more people trusted the information
and its source. However, when uncertainty was communicated,
this relationship attenuated and was not even evident at all in
study 2. In other words, the communication of uncertainty served
to protect against systematic fluctuations in trust, causing trust
ratings of people with low and high levels of belief-evidence con-
sistency to converge rather than diverge.

The fact that we observed the interaction between uncertainty
communication and belief-evidence consistency for two different
topics, namely COVID-19 vaccines and changes in extreme weather
events, speaks to the robustness of our results. Furthermore, it sug-
gests that the interaction may also occur when uncertainty is com-
municated around other topics not examined in this study. Our
findings may particularly generalize to other polarized issues, as
we found that the effects of communicating uncertainty (relative
to not communicating uncertainty) were strongest at the ends of
the belief-evidence consistency spectrum. For individuals in the
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middle of the belief-evidence consistency spectrum, trust ratings
did not differ when uncertainty was communicated or not.

Further supporting the robustness of our results, the crossover
interaction held across contrasting evidence statements and
therefore across people with opposing beliefs. In study 2, people
at both ends of the belief spectrum found the information and
its source either more or less trustworthy when uncertainty was
communicated relative to when it was not, depending on how
consistent the evidence was with their belief. The fact that the
interaction held across people with opposing beliefs supports
the idea that trust responses to uncertainty communication—
relative to no uncertainty communication—depend not only on
partisanship per se or on the belief itself, but rather on whether
the evidence is consistent with the person'’s beliefs.

We derived our hypothesis that uncertainty communication
and belief-evidence consistency interact from the idea that un-
certainty information can change how people perceive the con-
sistency between new evidence and their prior beliefs, thus
affecting their trust: when new evidence aligns with people’s prior
beliefs, adding uncertainty may lead people to perceive less con-
sistency, thereby reducing their trust in the information and its
source. Conversely, if the evidence contradicts people’s prior be-
liefs, introducing uncertainty might make them perceive greater
consistency, i.e. dampen the oppositional nature of the message,
which would increase their trust. We found supporting evidence
for the role of perceived consistency in our second study, where
participants also rated how consistent they perceived the infor-
mation to be with their prior beliefs about extreme weather
events. As expected, uncertainty communication—relative to no
uncertainty communication—led people to perceive greater con-
sistency at low levels of belief-evidence consistency, but less con-
sistency at high levels of belief-evidence consistency. However,
we cannot determine whether these differences in perceived con-
sistency and trust are affectively and/or cognitively driven.
Furthermore, it is conceivable that people’s responses to belief-
evidence consistency may be moderated by third variables, such
as certainty and consensus beliefs, which could have U-shaped re-
lationships with prior beliefs. Such U-shaped relationships may
provide further explanations for our observation that the effects
of uncertainty communication were most pronounced at either
end of the belief spectrum. Future studies could include such epi-
stemic beliefs as covariates to determine whether the interaction
effects persist when controlling for these variables.

Notably, the interaction effects in study 2 were stronger for
people who believed there was no increase in extreme weather
events than for people who believed there was an increase. This
asymmetry indicates that the strength of the interaction is not
fully independent of the respective prior belief. Individual and
contextual factors associated with this belief may explain this
asymmetric response to uncertainty communication and warrant
further investigation. For example, the belief that extreme wea-
ther events have not increased is more common among
Republicans (54). Studies have shown that conservatives and
right-wingers are much more likely to consume, share, and be-
lieve false information than liberals (55, 56). These different infor-
mation environments could lead to different perceptions and
interpretations of uncertainty information around changes in ex-
treme weather events.

We also encourage further research to examine how a potential
loss of trust can be mitigated when uncertainty around evidence
is communicated to people whose prior beliefs are highly consist-
ent with the evidence. One possible intervention might be to con-
vey that uncertaintyis an expected state of science, a concept also

referred to as normalizing uncertainty (57). However, the normal-
ization of uncertainty needs to be validated as an effective inter-
vention in further studies.

We were also interested in how uncertainty communication af-
fects people’s subsequent beliefs and this exploration yielded fur-
ther interesting insights. First, the communication of uncertainty
had little overall impact on what people subsequently believed.
Second, when effects were observed, people’s subsequent beliefs
were shifted in the direction of the uncertainty information, sup-
porting the notion of persuasion in parallel (48). Third, and relatedly,
uncertainty communication’s effects on trust and belief appeared
to operate independently, and sometimes even in opposite direc-
tions. That is, for people with certain prior belief ratings (belief in
vaccine safety and belief that extreme weather events have
increased), we observed that subsequent beliefs were shifted in
the direction suggested by the uncertainty information, even
though the information containing uncertainty was perceived as
less trustworthy than the information without uncertainty. In
other words, adding uncertainty information increased or de-
creased trust depending on belief-evidence consistency, but these
effects on trust did not correspond with shifts in subsequent be-
liefs. Note, however, that these findings on subsequent belief
should be interpreted with caution. It is possible that some partic-
ipants perceived the subsequent belief measure as an attention
check, given the measures are closely related to the evidence pre-
sented. To gain further insight into belief formation, we recom-
mend that future studies validate these findings using more
extensive measures of subsequent belief and a design that allows
for greater comparability between prior and subsequent beliefs.

Taken together, we found no polarizing effects of uncertainty
communication on either trust outcomes or subsequent beliefs.
Our findings challenge the view that communicating uncertainty
about scientific evidence increases polarization (8, 58). In fact, the
results suggest the opposite: when uncertainty was communicated,
trust ratings across the spectrum of belief-evidence consistency
converged. We suggest that future research systematically examine
whether uncertainty communication could serve as an intervention
to reduce the polarization about who and what to trust, as this would
have important implications for science communication.

We acknowledge that our study results may vary under differ-
ent conditions and contexts: the interaction effects may have
been different depending on who communicates the evidence.
In both studies, we referenced an unspecified scientific institute
as the evidence communicator. Specifying the institute (e.g.
NIH) or having a well-known scientist or even a partisan politician
communicate the information would have introduced an add-
itional dimension of consistency—namely, how people feel about
the communicator. Depending on the communicator and the
audience, different expectations would be raised about the com-
municator’s intentions and competence, which can affect how
trustworthy people perceive the communication of (in)consistent
evidence and uncertainty (59). Consequently, while we are confi-
dent that our results generalize to situations in which the receiver
does not know or has no strong existing beliefs about a source, we
cannot be sure to what extent our results generalize to situations
where the receiver knows the source and has existing beliefs
about it. We encourage future research to validate our findings
with real-world sources in a variety of contexts and settings.

Relatedly, we found high correlations between trust in the in-
formation and its source and similarity in the effects. This may
be due to the limited cues we provided beyond the message itself.
If we had provided more details about the source, for example, the
results on trust in the information and trust in the source might
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have diverged more. It might be worthwhile to explore when the
effects of uncertainty communication on these outcomes differ,
and whether individual differences, such as scientific literacy,
could explain diverging effects.

Furthermore, our results may not apply to different audiences.
Our samples include only US citizens, the majority of whom were
white, educated, and probably online literate. It has been demon-
strated that people’s trust responses to uncertainty communica-
tion can vary between countries (18). Therefore, our findings
from the United States may not necessarily generalize to other na-
tional populations.

External validity is further limited by the abstracted context (a
survey experiment) in which we tested uncertainty communica-
tion, and the fact that we examined only two communications
of verbal uncertainty. The verbal uncertainty could have been
phrased in a variety of ways. Our findings may also not generalize
to other forms of communicating uncertainty, such as graphical
or numerical communication. As research has found smaller ef-
fects of communicating numerical uncertainty on trust (18), our
results may not have been as strong if we had used numerical ra-
ther than verbal uncertainty. In the present study, we included
two reasons for uncertainty in the communication, namely miss-
ing data and methodological limitations. Uncertainty could also
be attributed to different reasons, such as lack of consensus
among experts, with potentially differing effects (16).

Despite these limitations on generalizability, we believe our re-
sults are meaningful and robust as we found the predicted inter-
action effect across two different topics, different trust ratings,
and among people with opposing beliefs. Our results therefore carry
practical implications. For science communicators, the key take-
away from our study is to be aware that people’s trust response
to uncertainty communication differs depending on the consist-
ency with their prior beliefs. Our findings suggest that adding un-
certainty information is particularly effective in maintaining trust
among audiences who are skeptical about what is being communi-
cated. Conversely, for nonskeptical audiences, communicating un-
certainty can lead to lower trust than not communicating
uncertainty. Being aware of these different responses can help sci-
ence communicators understand recipients’ reactions and serve as
a starting point for addressing potential adverse effects of uncer-
tainty communication. Moreover, our findings indicate that uncer-
tainty communication may have only a little direct impact on what
people subsequently believe, which may reassure communicators
that addressing uncertainties will not undermine the evidence pre-
sented. Given that uncertainty communication appeared to affect
trust and beliefs independently, practitioners should be aware
that there may be situations in which uncertainty communication
can have differing effects on trust and beliefs.

Regardless of our findings, we would like to encourage science
communicators not to withhold information about uncertainties
to avoid losing trust or undermining evidence. Being transparent
about uncertainties is good science communication practice and
is required in applied fields such as health communication (4,
39, 60). Furthermore, previous findings suggest that failure to
communicate uncertainty about evidence at the outset can ex-
acerbate the loss of trust in the communicating source when evi-
dence later changes (19, 61). However, it is important to strike a
balance: it is equally crucial not to convey excessive uncertainty
where it is unwarranted, in order to avoid unnecessary confusion
or loss of trust. Moreover, when uncertainty is communicated, it
should be done in a way that allows people to assess it effectively.
For instance, studies have shown that presenting numerical un-
certainty, either alone or alongside verbal explanations, is more

effective than relying solely on verbal descriptions to help people
accurately gauge uncertainty levels (62).

Overall, our findings underscore the need for further research
to identify additional conditions, i.e. contexts and subgroups,
under which uncertainty communication increases or decreases
trust (63). The identification of moderating factors could help ex-
plain the heterogeneity found in the effects of uncertainty com-
munication on trust (17). Moreover, knowing the conditions
under which people trust information and its sources, and why,
can provide important insights and lead to clearer guidance for
science communication.

Conclusion

In this study, we find that the effects of uncertainty communica-
tion on trust in information and its sources can depend on belief-
evidence consistency. The higher the consistency between the
evidence communicated and people’s prior belief, the less they
trust the information and its source when uncertainty is commu-
nicated compared with not communicated. Conversely, the lower
the consistency, the more people trust the information and its
source when uncertainty is communicated compared with not
communicated. These effects on trust appear to be independent
of the effects on belief formation.

Materials and methods

Ethical approval for this research was granted by the Ethics
Committee of the University of Potsdam (no. 67/2023). Both
studies were preregistered with aspredicted.org (study 1: https:/
aspredicted.org/43i4q.pdf; study 2: https:/aspredicted.org/54mb5.

pdf).

Study 1
Participants

Participants were recruited from Prolific Academic in September
2023 and remunerated with £1.06 for an average of 8 min of their
time (interquartile range [IQR] =6-9 min). People could partici-
pate if they lived in the United States were 18 years or older, and
completed the study on a tablet or desktop. We set 50% quotas
for sex. To ensure a uniform distribution of COVID-19 vaccine
safety beliefs in our sample, we used a default prescreener from
Prolific as a proxy: Please describe your attitudes towards the
COVID-19 (Coronavirus) vaccines and provided four response op-
tions: For (I feel positively about the vaccines), Against (I feel negatively
about the vaccines), Neutral (I don’t have strong opinions either way),
and Prefer not to say. We set 30% percent quotas for each category,
taking the Neutral and Prefer not say categories together. A pilot
study (n = 100) suggested that these quotasled to an approximate-
ly even distribution on our vaccine safety belief scale.

The sample size was determined a priori using parameter esti-
mates from a comparable study ((19), dependent variable trust in
the source). Results of a series of simulations using the R package
paramtest (64) revealed that a sample size of n=576 would be re-
quired to detect a similar interaction (R? adjusted =0.013) with
95% power at an alpha level of 0.05. Based on previous study re-
sults (7), we expected similar parameter estimates for trust in in-
formation. The data as well as the R code for the simulation can be
found on OSF (https://osf.io/xjfws/?view_only=0el6d44bceac
408eb5d870ec43¢c2c660).

We set the target sample size at 600 participants and ultimately
obtained data from 601 participants who accessed, consented to,
and completed the study (149 to 153 participants per condition).
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The median age of our sample was 42 years (M =44.0, SD=13.6,
range 18-94 years), which is slightly older than the median age
of the general population in the United States, reported as 38 years
(65). Of the participants, 297 identified as female, 297 as male, 12
as diverse; and 483 participants reported their ethnicity as White.
The second most common ethnic group was Black or African
American, with a total of 80 participants. Similar to study 1, this
sample had an above-average level of education, with 51.7% hold-
ing a Bachelor’s degree or higher, with roughly equal numbers of
participants identifying across the conservative to liberal spec-
trum (see Table S3 and Fig. S1 for more details).

Materials

The vignettes are found in Table S1. We presented the information
as coming from a scientific institute, which was not specified be-
cause trust in different scientific institutes in the United States
is influenced by political partisanship (66, 67) and we wanted to
avoid potential confounds that could arise from participants’
prior attitudes toward a particular source. That is, we wanted to
prevent the interaction of belief-evidence consistency and uncer-
tainty communication from being masked by people’s (polarized)
priors toward the source.

The topic of whether mRNA vaccines increase the risk of Bell’s
palsy was chosen because of the preliminary nature of the evi-
dence, with some evidence suggesting an increase (68) and others
showing no increase (69). Uncertainty was reported verbally ra-
ther than numerically and a reason for the uncertainty—missing
data—was given.

Measures

Participants completed a four-item measure of their prior belief
about the safety of mRNA COVID-19 vaccines (example item:
The mRNA COVID-19 vaccines [Pfizer and Moderna] are safe; 1 = strong-
ly disagree to 6 =strongly agree; Table S2). To ensure a consistency
relation with our evidence conditions, we intended to capture be-
liefs associated exclusively with vaccine safety, deliberately ex-
cluding beliefs around vaccines such as efficacy. As there are no
validated scales that specifically measure beliefs about vaccine
safety, we selected and adapted individual items from other
scales (70-72). In a pilot study (n=100), we assessed the scale’s
convergent validity by comparing it with the COVID-19 vaccine
concern scale (73) (seven items, e.g. I am concerned about the long-
term side effects of getting a COVID-19 vaccine; 1=strongly disagree
to 5=strongly agree), yielding a high correlation of r=-0.83. The
four items were pooled to a prior belief score, such that higher
values indicated a greater belief in vaccine safety (Cronbach’s
a=0.94). As we intended, the distribution of our vaccine safety be-
lief scale was moderately uniform (M=3.43, IQR=2.20-4.40).
Importantly, the extremes of our belief scale were well repre-
sented. This distribution does not reflect the belief distribution
in the United States, but enhances our ability to detect an inter-
action (74).

Similar to prior research (2, 7), we measured trust in the
source with a single item: How trustworthy does the scientific insti-
tute appear to you here? (1 =not at all to 5 = very). Following previous
research, trust in the information was measured as the average
of three items: How [accurate/reliable/trustworthy] do you find
the information provided by the scientific institute? (1=not at all to
5=very, Cronbach’s a=0.95) (7, 46). These three items capture
competence and reliability, which have been identified as key di-
mensions of trustworthiness (75). As expected, trust in the infor-
mation and its source was highly correlated (r=0.85).

Participants’ subsequent belief was measured by asking them
to what extent they thought it was true that vaccination with
Pfizer's COVID-19 vaccine increased the risk of developing Bell's
palsy (1 =definitely false to 5= definitely true). We only measured
participants’ subsequent belief after presenting the evidence
statement, not before, because we thought it unlikely that most
people would have an existing belief about whether mRNA
COVID-19 vaccines increase the risk of developing Bell’s palsy.
Measuring this belief beforehand could have created artifacts or
preactivated people’s beliefs in unintended ways, which could
have affected their trust ratings.

We also asked participants how understandable they found the
information they read (1 =not at all to 5 =very).

Procedure

Following informed consent, participants rated their belief that
vaccines are safe. As a distraction, demographic items and a
spot-the-difference task were completed between the prior belief
assessment and the presentation of the vignette. The distraction
task wasintended to reduce the interference of participants’ belief
ratings on their ratings of the dependent measures. After reading
the scientific institute’s statement, participants were asked torate
their trust in the information and its source, with the order
of these measures randomized. When rating these outcomes, par-
ticipants were presented with the statement from the scientificin-
stitute as a reminder. Afterwards, participants assessed their
subjective understanding of the statement and their subsequent
belief. The survey concluded with information about the nature
and purpose of the present study as well as the current state of
knowledge regarding the evidence presented, i.e. does vaccination
with COVID-19 vaccines increase the risk of developing Bell’'s
palsy? The study included additional measures of secondary out-
comes, covariates, and exploratory measures. Further informa-
tion on these is found in Table S2.

Study 2
Participants

Similar to study 1, eligible participants from the platform Prolific
Academic completed the study in January 2024 and were remuner-
ated with £0.94 for an average study duration of 5min (IQR =4-6
min). As in study 1, participants had to be a resident of the
United States, 18 years of age or older, and able to complete the
study using either a tablet or desktop computer. Participants
were not able to participate if they had participated in study
1. We applied gender quotas of 50%. We used a prescreener
from prolific as a proxy, to ensure a more or less even distribution
of beliefs about extreme weather. The default prescreener was: Do
you believe in climate change? We screened participants so that our
sample included 40% of people who selected the answer No, 40%
of people who selected the answer Yes and 20% of people who se-
lected the answer Don’t know or Not applicable/rather not say. We
aimed for an approximately even distribution on our belief item.
Since our pilot (n=100) showed a very left-skewed distribution
of our beliefitem (i.e. the majority of participants believed that ex-
treme weather events have increased since 1900), we decided to
increase the percentage of people who did not believe in climate
change from 30 to 40% and to reduce the percentage of people
who did not provide an answer (Not applicable/rather not say) from
30 to 20%.

We determined the sample size a priori based on our findings
from study 1. For our simulations, we used the parameter esti-
mates for trust in source, as we found smaller effects for trust in


http://academic.oup.com/pnasnexus/article-lookup/doi/10.1093/pnasnexus/pgaf071#supplementary-data
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source as for trust in information. Our simulations using the R
package paramtest (64) showed that a sample size of n=378 would
be required to detect a similar interaction (R? adjusted = 0.018) with
80% power at an alpha level of 0.05 in each evidence condition sep-
arately, requiring a total of n = 756 across both evidence conditions
(R code and data: https://osf.io/xjfws/?view_only=0el6d44bc
eac408eb5d870ec43c2c660). However, we preregistered a target
sample size of n=1,000 because, given the left-skewed distribution
of our belief item in the pilot, we wanted to ensure that we had
enough participants in both evidence conditions who were likely
to believe that extreme weather events had not increased.

We analyzed data from 1,001 people who accessed, consented to,
and completed the study, with 250 to 251 participants per experi-
mental condition. The median age of participants was 42 years (M
=435, SD =13.8, range 19-92 years), again slightly exceeding the re-
ported median age of 38 years for the US population (65) and 51%
identified themselves as female, 48% as male, and 0.7% as diverse.
Seventy-eight percent indicated their ethnicity as White, followed
by 14% who reported their ethnicity as Black or African American.
Similar to study 1, our sample had an above level of education:
54% had a bachelor’s degree or higher. In comparison with study
1, participants’ political orientation was slightly more conservative
(M=4.37, median=4 rated on a scale from 1=very liberal to
7 = very conservative). Further details, including information on par-
ticipants’ US state of residence, are found in Table S10 and Fig. S7.

Materials

The wording of the vignettes is found in Table S1. We again re-
frained from naming a specific scientific institute as the commu-
nicator to prevent preexisting (polarized) perceptions of trustin a
specific institute from masking the interaction between belief-
evidence consistency and uncertainty communication. For the
vignette, we selected the topic of whether the frequency of hurri-
canes in the United States has increased since 1900. Depending on
the time frame considered, current research suggests different
conclusions as to whether the frequency of hurricanes has or
has not increased (76). We selected the period since 1900 as the
longer the time period, the greater the uncertainty around the cur-
rent evidence. This uncertainty allowed us to use two contrasting
evidence conditions (i.e. hurricane frequency has increased vs.
notincreased) without reproducing misinformation. In the uncer-
tainty conditions, participants received information that there
was uncertainty due to methodological reasons.

Measures and procedure

For our main analyses, we used the same measures as in study 1
(Table S9). Again, trust in information and its source were highly
correlated (r=0.86). Additional or modified measures, the results
of which are reported in the manuscript, are presented below.

We measured participants’ prior belief about extreme weather
events with a single self-constructed item: the number of extreme
weather events, such as hurricanes and floods, has increased in
the United States since 1900 (1=strongly disagree to 6 =strongly
agree). The distribution on the belief item was not as uniform
as we had anticipated from prescreening. The majority believed
that the number of extreme weather events has increased
(M=4.42, IQR = 4.00-6.00).

Participants’ subsequent belief was measured by asking to
what extent participants thought it was true that hurricane fre-
quency in the United States has systematically increased since
1900 (1 =definitely false to 5=definitely true). Similar to study 1,

the belief was measured only after presenting the evidence state-
ment and not before.

As a manipulation check, we included perceived uncertainty by
asking participants how certain or uncertain they found the infor-
mation (1 =very certain to 5 = very uncertain). Perceived consistency
was measured by asking: to what extent does the information
from the scientific institute agree or disagree with your personal
view of extreme weather events? (1 = strongly disagree to 5 = strong-
ly agree). Perceived uncertainty and perceived consistency were
presented after all other measures, with the order of these two
measures randomized. Otherwise, the procedure was identical
to thatin study 1.

Note

#There is variation in the literature on how the related concepts of
trust, trustworthiness and credibility are used. We use the terms
trust and trustworthiness interchangeably. For a discussion of
these two concepts, we recommend reading the article of Onora
O'Neill (75). We will use credibility when citing other studies that
use this conceptual framing.

Supplementary Material

Supplementary material is available at PNAS Nexus online.
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