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ABSTRACT ARTICLE HISTORY
As mis- and disinformation may threaten democracy by fueling Received 20 May 2023
misperceptions, it is important to assess the effectiveness of Accepted 22 January 2024
journalistic interventions combating false information. This study
aims to better understand how fact-checks relate to various Misi -
R p . . . isinformation;
outcomes relevant to audiences’ resilience to false information. disinformation;
We randomly exposed 752 Dutch participants to fact-checks of a misperceptions; fact-check:
disputed health-related claim vs. no fact-check. The fact-checks truth sandwich; belief
either followed a classic format which repeated the false claim or correction
followed a truth sandwich format wrapping the false claim in
accurate information. While the truth sandwich was not effective
in correcting false beliefs, it had indirect benefits. First, those who
saw a truth sandwich perceived the intentions of fact-checkers
more positively thinking that their intention was to inform rather
than to manipulate or spread lies. Second, those who saw a truth
sandwich showed the least resistance to reading subsequent fact-
checks. For journalism practice this implies that different fact-
check formats can be strategically employed to achieve desired
outcomes. A more classic fact-check format might be preferable if
the primary aim is to correct false beliefs, while the truth
sandwich may be employed to reach more indirect and long-
term aims like rebuilding confidence in fact-checkers or
stimulating future verification behaviors.

KEYWORDS

Introduction

Mis- and disinformation are widely considered to be threatening our democracies. The
spread of false information may contribute to the erosion of a common truth, uncertainty
about reality, or the strengthening of socio-political cleavages (Bennett and Livingston
2018). Journalists are in a unique position to address this problem via a number of strat-
egies, like fact-checking, providing corrective information and directing audiences
towards more reliable sources (Sarelska and Jenkins 2023). These journalistic strategies
seem to be successful: Recent meta-analyses show that fact-checks and corrective
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information can help to correct false beliefs (e.g., Walter and Tukachinsky 2020). However,
the effectiveness of fact-checks has mainly been conceptualized as the extent to which
they are able to lower misperceptions, and it is therefore largely unclear what other
benefits fact-checking might have. This is surprising because studies considering journal-
ists’ motivations to engage in fact-checking confirm that fact-checking practices are
driven by broader professional motivations that go beyond belief correction, namely
reaffirming journalists’ role as political watchdogs and regaining professional status as
objective truth-seekers for the service of the public (Graves, Nyhan, and Reifler 2016).
In line with this, there is evidence that under certain circumstances, fact-checking can
afford journalists more than only a better informed audience, namely increased media
trust, reader self-efficacy and future news use (Pingree et al. 2018). Despite this initial evi-
dence, we still know relatively little about the broader benefits of fact-checking, such as
whether it enhances trust in fact-checkers, promotes critical thinking or stimulates future
verification behaviors among readers. We also have very limited empirical evidence for a
widely praised fact-check format, namely the so-called “truth sandwich” that wraps up a
deceptive claim between two layers of factual information. It is not fully clear to what
extent the truth sandwich is effective in correcting false beliefs and whether it is superior
to other fact-check formats with regard to belief correction as well as other possible
benefits.

The goal of this study is to better understand how fact-checking interventions relate to
a number of outcomes relevant to audiences’ resilience to false information. Together
with journalists and fact-checking experts from the European Digital Media Observatory,
a large European initiative against disinformation, we constructed fact-checks that varied
in the location and prominence of false information. The fact-checks either wrapped the
false claim in truthful information following a truth sandwich format, or they followed a
classic format, which led with the false claim and debunked it. The fact-checks in classic
format also varied with regard to the use of labels; they either explicitly mentioned labels
that communicated a clear verdict on the falsehoods of verified statements or they
avoided labels and left more room for the reader to draw their own conclusions. These
variations sought to cover the most common formats of fact-check articles, which we
aim to contrast against the truth sandwich format.

First we compared to what extent the truth sandwich vs. more classic fact-check formats
are able to correct beliefs related to a false health claim. The aim is to address a theoretical
conundrum: On the one hand, fact-checks need to address false claims in order to debunk
them. On the other hand, repetition of false claims can enhance the credibility of false
claims (Pillai and Fazio 2021). The alleged success of the truth sandwich is based on its
ability to package incorrect information successfully, such that falsehoods get disarmed
without backfiring (Lewandowsky and Cook 2020). However, to our knowledge there is cur-
rently no empirical basis for the claim that the truth sandwich is indeed more successful
than classic fact-check formats." Second, we looked beyond the direct effects on belief cor-
rection by exploring the extent to which these different fact-checks can stimulate critical
thinking and trust in fact-checkers. Third, we considered whether the different fact-
checks have an effect on the selection of subsequent fact-checks of other dubious claims.

Together, this experiment aims to explore the impact of the salience of references to false-
hoods in fact-checking information and their effects on critical behaviors that help people to
navigate other information in their newsfeed. As such, this study contributes to our
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understanding of the benefits of reading fact-checks that go beyond belief correction by
studying other key outcomes such as trust in fact-checkers, critical thinking, and future ver-
ification intentions. Our findings confirm that studying these outcomes matters, because
different fact-checking formats diverge in their effects on these broader benefits of fact-
checking.

Theory
Misinformation and Corrective Information

Misinformation can be understood as an umbrella-term to describe information that is not
based on relevant expert knowledge and/or verified empirical evidence (Vraga and Bode
2020). In the literature on misinformation, a distinction between disinformation and mis-
information is often made (e.g., Freelon and Wells 2020; Wardle and Derakhshan 2017).
Misinformation refers to the unintentional or involuntary dissemination of false infor-
mation, for example, due to a lack of expert knowledge or the inconsistency of evidence
(Wardle and Derakhshan 2017). Disinformation, in contrast, pertains to the goal-directed
dissemination of false information that is created with the intention to deceive recipients
(Chadwick and Stanyer 2022; Hameleers 2023). In the political setting, the intention
driving deceptive information may be to enhance cynicism, delegitimize established pol-
itical actors, or increase societal cleavages to create momentum for alternative political
movements and foreign influence (Freelon and Wells 2020). Although the distinction
between mis- and disinformation is relevant when it comes to (legal) responsibilities, per-
ceived consequences and perceptions as well as the intentions of actors to deceive are
difficult to establish empirically — especially without contextual information on the
drivers behind deceptive information campaigns (Hameleers 2023). Considering that
intentions are difficult to determine, and that inaccurate information may have real con-
sequences irrespective of intentions — we focus on misinformation in general in this
article.

As misinformation has been associated with negative ramifications for democracy,
different interventions to correct its impact have been introduced, among which fact-
checks or corrective messages debunking falsehoods are the most prominent. Fact-
checks are journalistic products — either from independent fact-checking platforms or
news organizations — that check the factual basis of dubious claims (Uscinski and
Butler 2013). Fact-checkers often rely on an argument-based style to refute or verify state-
ments, and arrive at an overall verdict of the “degree of facticity” of statements (Graves
and Amazeen 2019). Many scholars have indicated that fact-checks are effective in cor-
recting misperceptions (e.g., Walter and Tukachinsky 2020). In addition, in a context in
which falsehoods abound and alternative or counter-factual narratives compete for the
audience’s attention, rigorous fact-checking by independent organizations remains an
important journalistic practice (Amazeen 2015).

This is not to say that fact-checking efforts are without pitfalls or devoid of resistance
from the audience. As explicated by Uscinski and Butler (2013), fact-checkers’ selection of
claims to check are potentially informed by a bias. Specifically, fact-checkers do not rely
on a representative sample of all (political) statements that were published in a given
period, but rather decide to select and check statements that they deem untrustworthy
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or dubious, for example, as they went viral online. Although such a bias may not be inten-
tional, it may raise suspicion on the side of the audience. In light of this, extant research
has shown that fact-checking is often avoided when it contradicts people’s existing beliefs
(e.g., Hameleers and van der Meer 2020). In a similar vein, in the bi-partisan setting of the
US, partisans tend to selectively share corrective information that attacks opposed candi-
dates or supports favored candidates (Shin and Thorson 2017). Supportive of this partisan
or ideological bias in fact-checking perceptions, Republicans perceive that fact-checking
is biased against their views, and that fact-checks disproportionally attack their party (Shin
and Thorson 2017). Thus, although fact-checks have been regarded as effective in exper-
imental studies, they may be subject to distrust and perceptions of bias by the audience.
Specifically, although the mission statement of fact-checkers may be to offer a fact-based,
independent, and neutral verdict of the truth value of (political) information (Amazeen
2015), the audience may not always perceive fact-checkers’ intentions as honest and
informed by balance and neutrality. In this context, this paper investigates the effective-
ness of different formats of fact-checking while exploring to what extent these are
effective beyond correcting misperceptions, which includes the association of dishonest
intentions with the principles of fact-checking.

The Effectiveness of Fact-checks

Fact-checks typically check the veracity of dubious or prominent claims by testing
them against empirical evidence and expert knowledge (Amazeen 2015). Most inde-
pendent fact-checking organizations, such as fullfact.org in the UK, PolitiFact.com in
the US, Nieuwscheckers in the Netherlands, or Correctiv in Germany, inform the
public about the truthfulness of political statements by a verdict of the degree of fac-
ticity. Fact-checks use short and comprehensible messages with fact-based statements,
which are used to arrive at a non-partisan evaluation of a message or statements
(Lewandowsky et al. 2012). Using factual and short counterarguments after people
have seen misinformation should result in recipients’ acceptance of corrective
information.

In line with this, numerous empirical studies — mostly based on survey experiments
— have concluded that fact-checks are overall effective, seeing that exposure to fact-
checking information reduces misperceptions (for meta-analyses, see: Walter and
Murphy 2018; Walter et al. 2020). We could interpret the general effectiveness of
fact-checks from the perspective of the Truth-Default-Theory (TDT) (Levine 2014). This
theory holds that, across the board, people are more likely to accept the honesty of
information than to question its trustworthiness and honesty. This truth bias has
been confirmed empirically: Based on a meta-analysis, people are more likely to accu-
rately judge accurate information as truthful than to rate false information as dishonest
(Bond and DePaulo 2006). The TDT, however, also postulates that the activation of sus-
picion can break through the default state of the acceptance of truthfulness. More
specifically, certain “trigger events” (Levine 2014), such as a lack of argument coherence
or a strong deviation from a familiar reality (Luo, Hancock, and Markowitz 2022) can
make people consider the possibility of being deceived (Clare and Levine 2019).
Applied to misinformation and fact-checks, this means that people are generally
more likely to trust false information than to question, at least as long as there is no
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trigger event that might raise the suspicion that they are being deceived. However, the
presentation of a fact-check could be considered a trigger event that raises suspicion
about previously trusted misinformation. By flagging a discrepancy between previous
information and reality, fact-checks emphasize the need to deviate from the truth-
default. Therefore, exposure to a fact-check in response to misinformation should
reduce misperceptions, and lower the truth value or credibility of statements based
on misinformation. We therefore hypothesize:

H1: Participants exposed to a fact-check correcting misinformation are less likely to evaluate
false claims as credible than participants who are not exposed to a fact-check.

The Role of Fact-Check Formats: The Truth Sandwich vs. Other Correction Styles

Fact-checks can be presented in different formats. Some fact-checks may use rating scales
or labels to explicate the verdict, whereas other corrections offer a less clear verdict on the
truthfulness of refuted claims (e.g., Amazeen et al. 2018). In addition, some fact-checks
repeat false claims whereas others focus more on factually accurate information to
avoid the prominence of falsehoods. These different decisions on how to fact-check
may matter for its effectiveness, although we currently lack systematic empirical research
that has explored the role of both explicit verdicts and the prominence of false infor-
mation versus accurate content in fact-checks. We therefore ask: To what extent and
how does varying the style of the correction (truth sandwich versus highlighting false
claims) and the verdict (an explicit verdict versus no clear judgment) influence the effec-
tiveness of a fact-check?

One key variation in different fact-check formats is the prevalence and placement of
factual vs. inaccurate information. Here, we specifically aim to compare regular fact-
checks that repeat the false claims in their header with the so-called “truth sandwich”
that wraps up the deceptive claim between two layers of factual information (Kotz,
Giese, and Konig 2022; Koénig 2023). As indicated by extant research, the repetition of
false claims can enhance their credibility (Pillai and Fazio 2021). More specifically, when
people are exposed to the same falsehoods repeatedly, they may be perceived as familiar
with existing cognitions and associations, which lowers the likelihood that suspicion is
triggered.

To avoid this unintended byproduct of repetition, fact-checks may refrain from repeat-
ing false claims in their verdict and header. The truth sandwich can help to achieve this. By
structuring the fact-check’s argument in a way that emphasizes factually accurate infor-
mation, recipients may be directed towards truthful information instead of deceptive
claims. Therefore, the truth sandwich could overall be more effective in correcting misper-
ceptions. Despite this assumption, empirical research on the effectiveness of this strategy
is scarce. Preliminary research — predominantly published as pre-prints at the time of
writing, indicate that truth sandwiches are effective at reducing agreement with false
statements (Konig 2023) but not more effective than regular refutations that repeat
false claims (Kotz, Giese, and Koénig 2022). Arguably, although truth sandwiches make
lies less prevalent, its verdict might also be more ambiguous and more open to interpret-
ation. As fact-checks may be effective because of their clear verdict and their unambigu-
ous rating (Lewandowsky et al. 2012), the truth sandwich format may result in relatively
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less clarity. Against this conflicting background, the following research question is
introduced:

RQ1: Does the format of a truth-sandwich increase the effectiveness of fact-checks?

While the power of the truth sandwich allegedly lies in its ability to divert attention
from misinformation, classic fact-check formats might be able to achieve the same via
a different strategy: Avoid explicit labels of the fact-check’s verdict and instead let
readers draw their own conclusions based on the evidence presented. Because clear ver-
dicts in the form of labels or rating scales draw the reader’s attention to the false claim,
fact-checks that avoid such labels might be more akin to the truth sandwich. We therefore
study to what extent classic fact-checks that avoid using a clear verdict show similar
effects to the truth sandwich.

Empirical evidence on the use of clear verdicts is currently inconclusive. A meta-analy-
sis shows that explicit verdicts using a visual element, like rating scales, do work but are
slightly less effective than fact-check articles that avoid them (Walter et al. 2020). There is
also counter-evidence from several individual studies, like Clayton et al. (2020) who found
that using “rated false” warning flags were more effective in refuting misinformation than
general references to disputed claims. In line with this, Amazeen et al. (2018) found that
the use of rating scales can be more effective than the absence of such clear labels. The
inclusion of a rating scale resulted in stronger effects on corrected misperceptions. More-
over, fact-checks with a rating scale were more likely to be selected, and there were no
negative backlash effects among partisans exposed to counter-attitudinal fact-checks
with rating scales. Although these findings are optimistic, the effects of adding a rating
scale or verdict are relatively small in these studies.

Evidence on the effects of ratings and explicit verdicts is thus overall inconclusive. In
addition, most of this research is based on the partisan U.S. context, and focuses on pol-
itical misinformation. We know relatively little about the extent to which these findings
are transferable to other contexts, like the multi-party systems that are present in many
European countries and whether the use of explicit labels has similar effects in the case
of non-political information, like health claims, which we study in this paper. We therefore
pose the following research question:

RQ2: Does the inclusion of an explicit label emphasizing the verdict of a fact-check increase
the effectiveness of fact-checks?

Effects of Fact-checks Beyond Correcting Misperceptions
The Effects of Fact-checks on Trust in Truth-Seeking Institutions

Extant research on the effectiveness of fact-checks have mainly explored the effects of
corrective information on the credibility of false claims or lowering misperceptions as a
consequence of exposure to fact-checking information (e.g., Hameleers and van der
Meer 2020; Thorson 2016). However, the effectiveness of fact-checks might (need to)
be conceptualized more broadly. For fact-checks to work, fact-checkers and their
truth-seeking practices need to be trusted by readers (Primig 2022), especially when
the fact-checks address controversial political issues (Brandtzaeg and Felstad 2017).
In line with this, journalists do not only engage in fact-checking to correct specific
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beliefs, but also to reaffirm their professional values such as objectivity and their public
service orientation (Graves, Nyhan, and Reifler 2016). Via fact-checking, journalists are
able to demonstrate their good intentions to accurately inform the public and hold
elites accountable. One study showed that fact-checks — when accompanied by a
positive appraisal — are beneficial for higher media trust among readers, more self-
efficacy and increased future news use (Pingree et al. 2018). Such benefits of fact-
checks are critical in an era of factual relativism where the objective status of factual
information and established media are under attack (Van Aelst et al. 2017). Established
media outlets are frequently blamed for spreading “fake news” (Egelhofer and Lecheler
2019) and such delegitimizing labels can undermine citizens’ trust in factually accurate
information (Van Duyn and Collier 2019). Fact-checkers who are often part of estab-
lished journalistic outlets face similar attempts at delegitimization in an era where
fake news accusations abound (Primig 2022). In line with this, Shin and Thorson
(2017) point to a hostile media bias in partisans’ responses to fact-checkers. People
are most likely to share fact-checks that discredit opposed candidates, and perceive
fact-checking organizations as demonstrating a bias against their views. In this
context, fact-checks are expected to be more effective when their aims reach
beyond the correction of misperceptions. If successful, then fact-checking might ulti-
mately serve to restore public trust in truth-seeking institutions.

Therefore, we specifically ask how the format of fact-checks may overcome distrust and
resistance, especially when it comes to the perceived bias and intentions of fact-checkers
as journalistic platforms. Arguably, reliance on the truth sandwich and the avoidance of
explicit labels is more likely to overcome resistance from recipients whose attitudes
align with the misinformation. Hence, as the verdict of such formats does not clearly
attack the beliefs of recipients, the fact-check may be perceived as less hostile. Fact-
checks that debunk statements by rating them as false or deceptive may be perceived
as biased and misleading by recipients who supported the misinformed claims; the
fact-check may be perceived as an attack on their beliefs. Despite these expectations,
we lack empirical research on the effects of different fact-check formats on perceptions
toward fact-checkers’ intentions, or overall levels of trust in factual information and
expert knowledge.

We therefore introduce the following exploratory research questions:

What is the effect of different fact-checking formats (truth sandwich vs. classic formats) on
trust in fact-checkers (RQ3) and perceived intentions of fact-checkers (RQ4)?

Restored or increased trust in fact-checkers might spill-over to other trust-seeking insti-
tutions like science or journalism, and the other way around. Trust in fact-checks, journal-
ism and science are likely linked (Schéfer et al. 2018; Weingart and Guenther 2016; Pingree
et al. 2018), and their connection matters for our study because we test fact-checks that
verify a science-related claim. Trust in science depends on trust in the sources that com-
municate to the broader public about scientific issues, which is typically journalism and
the news media (Weingart and Guenther 2016). Those who are most positive about
science also rely heavily on the news media to learn more about scientific issues, while
those who have more reservations about science also tend to be more critical of the
news media (Schafer et al. 2018). In addition, there is evidence for a positive effect of
fact-checks on trust in the news media (Pingree et al. 2018).
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In our study, we consider the possible spillover effects for trust in science because
the fact-checks we test address a false health claim and draw on scientific explanations
to debunk it. They also present scientific evidence to provide more accurate infor-
mation. By drawing on scientific sources as the antidote to non-factual claims and pro-
viding rational and transparent scientific explanations, fact-checks might be able to
strengthen trust in science. Because the truth sandwich judges false claims less
harshly and instead highlights accurate (and in the case of our topic: non-controversial)
scientific information, it might be particularly likely to produce positive spill-over
effects for trust in science. The opposite could be true as well: A fact-check might
fail to convince, perhaps because fact-checkers are seen as biased and selective in
choosing their sources (Brandtzaeg and Fglstad 2017), and this might have a negative
spillover effect on trust in the scientific sources featured in the fact-check. We study this
open question and the extent to which spill-over effects depend on the fact-check
format by asking:

What is the effect of different fact-check formats on trust in science (RQ5)?

The Effects of Fact-check Formats on Media Literacy and Future Verification
Behaviors

Finally, fact-checks may be more successful when they can instill critical media literacy
skills among recipients, which can make them more resilient to misinformation in
general. In an overloaded information ecology where false information spreads more
widely than corrective information (Vosoughi, Roy, and Aral 2018), fact-checkers might
not have the capacity to check all dubious claims. As such, it is desirable to promote
more resilience to false information, and fact-checks might be able to teach the necessary
skills for citizens to verify information and protect themselves against manipulation
attempts. A recent study showed that fact-checks combined with media literacy messages
are particularly effective in countering the negative effects of false information (Hamel-
eers 2023).

While not all fact-checks include explicit media literacy messages, an important prin-
ciple of fact-checking, which is also key to media literacy among citizens, is that it dis-
tinguishes facts from opinions or lies. As such, fact-checkers are exceptionally
transparent in showing the process of evaluating claims (e.g., see the International
Fact-checking Network Code of Principles, Poynter 2023) as well as tracking down original
sources, and verifying evidence (Mena 2019). A fact-check article typically does not only
provide an assessment, but also a backstory explaining exactly how they arrived at their
conclusions. This can include explanations of why a claim is false or misleading and how
the false evidence was fabricated or taken out of context. Whether explicitly or implicitly,
fact-checks often communicate how falsehoods can be spotted, and in this way, they
might be able to protect readers against future manipulation attempts. In support of
this, a recent study found that citizens who learned about common fact-checking prac-
tices, such as comparing different sources, were more accurate at discerning reliable
from unreliable sources afterwards (Panizza et al. 2021). Building on this preliminary evi-
dence, our study seeks to find out whether different fact-check formats are able to instill
media literacy among citizens. We are also interested in testing whether and which fact-
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check formats have the most potential to motivate citizens to engage in verification beha-
viors. We therefore ask:

What is the effect of different fact-check formats on media literacy (RQ6) and future verifica-
tion behaviors? (RQ7)

Methods

This study has received ethical approval from the Ethical Review Board of the University of
Amsterdam under project number 2022-PCJ-15378. The ethics application was evaluated
based on a detailed project description, informed consent form, and data management
plan. The research questions, hypotheses, design, sampling, and sample size were pre-regis-
tered with the Open Science Framework (link: https://osf.io/cs4tg/?view_only=
4fa6a2dd199c45f887a43c12a2ebd1b2). With the exception of two small deviations, we
closely followed the pre-registration: First, the order of the research questions was adjusted
to accommodate a better flow in the theory section. Second, in the pre-registration we
mention that we measure evaluations of three claims: one false claim, one partly false
claim, and one true claim. For space constraints, however, this paper focuses on analyses
of the false claim evaluations only because these align best with the theoretical contri-
butions. Results for the other two claims can be found in the Appendix (see Tables A1l
and A2). Finally, the pre-registration also mentions RQ8 on resistance to fact-checking,
which is being addressed in a separate paper.

Sample and Procedure

The data for this study were collected in an online survey experiment among Dutch citi-
zens. A total of 1310 individuals were invited to take the survey and 752 individuals com-
pleted the survey, which means that the response rate was 57.4%. The sample
approximated the Dutch population in terms of gender (52% women), education (38%
had a college or university degree) and age (36% were <40 years old, 39% were 40-64
years old and 25% were 65 years or older).

Participants first filled out some background information and were then randomly
exposed to a fact-check of a disputed health-related claim related to weight loss. To
ensure that our fact-checks accurately reflected the type of information that readers
might come across in the real world, we selected an actual misinformation statement
related to dieting. The false statement claimed that the order in which individuals eat
their meals has a positive effect on weight loss, irrespective of the amount of calories
they consume. We selected a health claim that was of broad interest but not directly
linked to strong ideological biases. In the control condition participants did not see a

Table 1. Overview of all conditions in the experiment.

Fact-check style
Label: Yes Label: No Truth sandwich No fact-check (control)
Factuality level False Condition 1 Condition 2 Condition 5 Condition 0
Mostly false Condition 3 Condition 4

Note: Conditions 1-4 follow a classic fact-check format that repeats the false claim in the header and introduction.
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fact-check. In the experimental conditions, participants read a fact-check debunking the
false claim. The fact-check followed either a classic format varying the label and level of
factuality (Conditions 1-4) or a truth sandwich format (Condition 5). In an effort to make
the fact-checks more realistic and to enhance the robustness of our findings, the classic
fact-check formats included variations on the use of labels that communicate a clear
verdict (yes vs. no) as well as level of factuality such that the claims were either judged
as “false” or “completely false” (see Table 1). The variation on level of factuality in particu-
lar was done for external validity purposes, trying to mimic the actual existence and com-
plicated nature of untruthfulness in misinformation.

To further increase external validity, we constructed the fact-checks in collaboration
with professional fact-checkers from a European fact-checking organization, namely
Nieuwscheckers. The fact-checks were formulated and formatted to resemble the style
of this fact-checking organization. As a control question, we asked participants at the
end of the survey whether they had been familiar with the fact-check organization
before participating in this study (yes, no, unsure). A minority of respondents (14%)
said that they were familiar with Nieuwscheckers and this proportion was evenly

Table 2. Descriptive statistics.

% Mean SD Min Max

Gender

Man 48

Woman 52

Prefer not to say 0
Education

Basic education 2

Pre-vocational secondary education 15

Pre-university education 12

Vocational education 32

College 27

University 1

Other 1
Age (years)

16-19 2

20-39 34

40-64 39

65-79 25

80+ 1
Familiarity

Yes 14

No 78

Unsure 7
Rating of false claim 2.75 1.08 1 5
Trust in fact-checkers 2.74 .84 1 5
Perceived intention of fact-checker

Positive intentions (composite) 477 1.02 1 7

Educate 444 1.48 1 7

Inform 5.18 1.38 1 7

Tell the truth 4.74 1.47 1 7

Manipulate 341 1.69 1 7

Spread lies 3.12 1.66 1 7

Stimulate critical thinking 477 1.42 1 7
Trust in science 4.45 1.15 1 7
Self-perceived media literacy 461 1.05 1 7
Selection of subsequent fact-check

Related claim 47

Unrelated claim 41
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spread across conditions ()(2 (10, n=752)=8.92, p =0.540). Accordingly, controlling for
this variable in our main analyses did not change the results.

Measures

This study explores a number of dependent variables predicted by the type of fact-check
that participants saw in the experimental conditions as compared to the control con-
dition. Below we describe the dependent variables per hypothesis and research question.
Table 2 presents descriptive statistics of sample characteristics and all dependent vari-
ables included in this study. Unless otherwise specified, all dependent variables are
based on composite scores of relevant battery questions, which were created by aver-
aging across items scores belonging to the same battery.

Rating of false claims (H1, RQ1, RQ2) is measured as the mean response to a five-item
battery capturing the perceived credibility, accuracy, reliability, bias and completeness of
the false health claim measured on a five-point scale (Cronbach’s a =.89).

Trust in fact-checkers (RQ3) is measured as the response to a five-item battery captur-
ing how honest, biased, complete, accurate and trustworthy the fact-checker is perceived
to be (measured on a five-point scale; Cronbach’s a=.82)

Perceived intentions of fact-checkers (RQ4) is measured as the degree of agreement
with six statements (1 =fully disagree; 7 = fully agree). The statements read “The intention
of the fact-checkers was to (1) educate, (2) inform, (3) tell the truth, (4) manipulate, (5)
spread lies, (6) stimulate critical thinking". We present results for these six measures sep-
arately as well as combined under a composite measure. The composite measure was
obtained by first reverse-coding responses to the items “manipulate” and “spread lies”,
and then averaging across responses to all six measures (Cronbach’s a =.75).

Trust in science (RQ5) is measured as the degree of agreement with ten statements (1
=fully disagree; 7 =fully agree; Cronbach’s a =.90), for example “I find it important to be
informed about science and research”.

Self-perceived media literacy (RQ6) is measured as the degree of agreement with four
statements (1 =fully disagree; 7 =fully agree; Cronbach’s a=.80), for example “I find it
easy to distinguish between factually correct and incorrect information”.

Future verification behaviors (RQ7) captured whether and which fact-check partici-
pants chose to read after being presented with two news items at the end of the
study. One news item was on a related topic, namely red wine and abdominal fat,
while the other covered an unrelated topic, namely asylum seekers. Respondents selected
whether they wanted to read fact-checks for (a) one, (b) both or (c) neither of the topics.

Results

To test Hypothesis 1 on whether exposure to a fact-check makes individuals evaluate false
claims less positively, we conducted OLS regression analyses with fact-check conditions as
independent variable and claim credibility as the dependent variable.? Specifically, we
tested evaluations of the false claim that “The order of eating a meal has an effect on
your weight”. Results in Table 3 show the unstandardized and standardized regression
coefficients as well as their confidence intervals per condition. ANOVA results show
that the overall model is statistically significant meaning that the different fact-check
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Table 3. Results of regression analyses where claim credibility is predicted by fact-check formats.
Rating of false claim

B [95% Cl] Beta [95% Cl]
Control condition: no fact-check Ref. Ref.
Classic fact-check formats
Condition 1: label [yes] & factuality [false] —0.26+ —0.09+
[-0.53, 0.00] [-0.18, 0.00]
Condition 2: label [no] & factuality [false] —0.05 —0.02
[-0.31, 0.22] [-0.11, 0.07]
Condition 3: label [yes] & factuality [mostly false] -0.11 —0.04
[-0.37, 0.16] [-0.13, 0.05]
Condition 4: label [no] & factuality [mostly false] —0.39%* —0.13**
[-0.66, —0.13] [-0.23, —0.04]
Truth sandwich (Condition 5) 0.16 0.06
[-0.10, 0.42] [-0.03, 0.15]
Constant 2.86*** 0.00
[2.67, 3.04] [-0.07, 0.07]
R? 028
Observations 752

Note: 95% confidence intervals in square brackets. +p < 0.10, **p < 0.01, ***p < 0.001.

formats have an effect on ratings of the false claim (F(5,746) =4.29, p <.001). Overall, the
more classic fact-check formats were more successful at reducing false beliefs than the
truth sandwich, seeing that the regression coefficients of the classic formats are negative
across the board when compared to the control condition. The truth sandwich did not
lead to a reduction in false beliefs. We observe that a classic fact-check that used no
label and judged the claim as mostly false (Condition 4) was the most successful at redu-
cing the credibility of the false claim (B=—0.39 p =.004), with a small effect size (beta=
—.13). Another classic format that emerged as successful was the fact-check that did use
an explicit label and judged the claim as completely false (Condition 1). This fact-check
reduced the credibility of the false claim with a small effect size (beta=—-.09), even
though it failed to reach conventional levels of statistical significance by a very small
margin (B=-0.26, p=.051).

Hypothesis 1 is thus supported for two out of five fact-check formats. Importantly, the
hypothesis was not confirmed for the truth sandwich, seeing that the truth sandwich
failed to lower agreement with the false claim. This also provides a partial answer to
RQ1 which asked whether the truth sandwich format made fact-checks more effective.
The results so far show that this is not the case for credibility ratings. However, when it
comes to other dependent variables, the truth sandwich did stand out positively as will
be shown in subsequent analyses (see for example results for RQ4).

To test RQ2 about the effects of including an explicit verdict in the form of a label, we
computed a new variable that captured whether a fact-check label was present or not. To
this end, we pooled Conditions 1 and 3 because they did include a label. Conditions 2, 4
and 5 were pooled because they did not include a label. Table 4 shows the results of
including vs. not including a label in a fact-check as compared to the control condition.
The inclusion of labels did not have a statistically significant effect on the credibility of
the false claim (see Table 4).

In relation to RQ2, these results suggest that including a label does not make fact-
checks more effective across the board. Rather, as seen in Table 3, we saw the largest
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Table 4. Claim credibility predicted by whether the fact-check includes a label.
Rating of false claim

B [95% Cl] Beta [95% Cl]
Control condition: no fact-check Ref.
Fact-check label: yes -0.18 —0.08
[-0.42, 0.05] [-0.18, 0.02]
Fact-check label: no —-0.09 —0.04
[-0.30, 0.13] [-0.14, 0.06]
Constant 2.86*** 0.00
[2.67, 3.04] [-0.07, 0.07]
R? 004
Observations 752

Note: 95% confidence intervals in square brackets. ***p < 0.001.

effect in a fact-check that told a more complex story about the conditions under which
the claim was true or false and that avoided using a clear label to communicate its
verdict (Condition 4). While in this case a clear label was not helpful, it seems that the
level of factuality that is communicated in the fact-check matters for whether a fact-
check benefits from a clear label or not. Credibility ratings did reduce when the fact-
check used a clear label to communicate that the claim was completely false (Condition
1, Table 3). This seems to suggest that whether labels are effective or not depends on the
level of factuality of the claim.

RQ3 asked whether the fact-check formats have a significant effect on trust in fact-
checkers. This did not turn out to be the case. However, the different fact-check

Table 5. Results of regression analyses where perceived intentions of fact-checkers are predicted by
fact-check formats.

(M 2 3) 4 5) (6) @
Positive Stimulate
intentions Tell the Spread critical
(composite) Educate Inform truth Manipulate lies thinking
Condition 5: truth Ref. Ref. Ref. Ref. Ref. Ref. Ref.
sandwich
Condition 1: label —0.26* -0.27 —0.41* -0.04 0.31 0.40+ -0.10
[yes] & factuality [-0.51, —0.00] [-0.64, [-0.75, [-0.41, [-0.11,0.72] [-0.01, [-0.45, 0.25]
[false] 0.09] —0.06] 0.32] 0.82]
(=.10)* (-.07) (=11)* (-.01) (.07) (.10)+ (—.03)
Condition 2: label —0.29*% —0.39* —-0.37* -0.21 0.26 0.34 -0.14
[no] & factuality [-0.53, —0.04] [-0.75, [-0.71, [-0.57, [-0.15,0.68] [-0.07, [—0.49, 0.20]
[false] —0.03] —0.04] 0.16] 0.75]
(=11)* (=11)* (=11)* (—.06) (.06) (.08) (—.04)
Condition 3: label —0.08 -0.21 -0.15 -0.01 0.1 0.25 0.26
[yes] & factuality [-0.33, 0.17] [-0.58, [-0.49, [-037, [-030,053] [-0.16, [-0.08, 0.61]
[mostly false] 0.15] 0.19] 0.36] 0.66]
(-.03) (—.06) (—.04) (—.00) (.03) (.06) (.07)
Condition 4: label —0.34%* -0.27 —0.39*% —0.38* 0.30 0.37+ —-0.30+
[no] & factuality [-0.59, —0.09] [-0.64, [-0.73, [-0.74, [-0.11,0.72] [-0.05, [—0.65, 0.05]
[mostly false] 0.09] —0.05] —0.02] 0.78]
(=.13)** (-.07) (=11)* (=.10)* (.07) (.09)+ (—.08)+
Constant 4,95%** 4,67*%* 5.44%** 4.86*** 3.22%** 2.85%** 4.82%%*
[4.78, 5.13] [4.41, [5.20, [4.61, [2.92, 3.51] [2.57, [4.58, 5.07]
4.92] 5.68] 5.11] 3.14]
R? .02% 01 01 01 01 01 02%
Observations 624 624 624 624 624 624 624

Note: Estimates are unstandardized regression coefficients. 95% confidence intervals in square brackets and standardized
regression coefficients in parentheses. +p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001.
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formats did affect the perceived intentions of fact-checkers (RQ4, see Table 5). The truth
sandwich stands out as the format that was perceived to be written with the most positive
intentions. When considering all positive intentions combined (Table 5, Model 1), we
observe that the truth sandwich is perceived significantly more positively than three of
the four classic fact-check formats, namely Conditions 1, 2, and 4. The effect sizes for
these comparisons were small (betas ranged from .10 to .13).

When considering the six intentions separately, the truth sandwich was seen as intend-
ing to educate more than the classic fact-check format in Condition 2 and to inform more
than the classic formats in Conditions 1, 2 and 4. It was also seen as intending to tell the
truth more so than Condition 4. Interestingly, the truth sandwich was also seen as less
likely to spread lies as compared to Condition 1 and 4, even though these effects are
only significant at the p <.10 level.

With regard to RQ5 about media literacy, we do not find that fact-check formats
affected self-perceived media literacy skills. Similarly, we do not find that trust in
science was affected by reading any of the fact-checks (RQ6).

RQ7 considered whether the fact-check format predicted future verification beha-
viors. Respondents could opt to read a fact-check on the same topic as the initial
fact-check, or a different, unrelated topic or both. 35% of the sample opted to not
read a subsequent fact-check, while 42% selected one, and 23% selected both fact-
checks. Model 1 in Table 6 shows the likelihood of selecting at least one of the two
fact-checks. The coefficients for all experimental conditions are negative, suggesting
that reading any fact-check makes individuals less likely to select a subsequent fact-
check. Especially when individuals read fact-checks that did not include a clear label

Table 6. Results of regression analyses where selection of subsequent fact-checks is predicted by
initial fact-check formats.

m 2 ©)

At least one fact- Same topic fact- Other topic fact-
check check check
Control condition: no fact-check Ref. Ref. Ref.
Condition 1: label [yes] & factuality [false] —0.05 —0.05 —-0.13*
[-0.17, 0.07] [-0.18, 0.07] [-0.25, —0.00]
(—0.04) (—0.04) (—0.09%)
Condition 2: label [no] & factuality [false] —0.12*% —-0.07 —0.18**
[-0.24, —0.00] [-0.19, 0.06] [-0.30, —0.06]
(—0.09%) (—0.05) (—0.14%%)
Condition 3: label [yes] & factuality [mostly —-0.01 —-0.01 -0.09
false]
[-0.12, 0.11] [-0.14, 0.11] [-0.21, 0.03]
(-0.01) (-0.01) (—0.07)
Condition 4: label [no] & factuality [mostly —0.13* -0.09 —0.20**
false]
[-0.25, —0.02] [-0.21, 0.04] [-0.32, —0.08]
(—0.10%) (—0.06) (=0.15%*)
Condition 5: truth sandwich —0.04 —-0.02 —0.12*
[-0.16, 0.07] [-0.14, 0.11] [—0.24, —0.00]
(—0.03) (-0.01) (—0.09%)
Constant 0.71%*%* 0.571%** 0.53***
[0.63, 0.79] [0.42, 0.59] [0.45, 0.62]
R? .02 .004 02%
Observations 752 752 752

Note: Estimates are unstandardized regression coefficients. 95% confidence intervals in square brackets and standardized
regression coefficients in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.
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(Condition 2 and 4), participants were particularly reluctant to read a subsequent fact-
check and this effect is statistically significant. When the fact-check did include a label
(Conditions 1 and 3) or when the fact-check was in the truth sandwich, then the coeffi-
cients also point in the negative direction, however these effects were not significant. In
other words, including labels or using the truth sandwich format did not fuel resistance
to reading subsequent fact-checks.

To further investigate this phenomenon, we split the analyses by fact-check
topic. Model 2 in Table 6 shows that none of the fact-check formats created resistance
to reading a fact-check on the same topic. However, there was general resistance to
reading a fact-check on a different topic (see Model 3 in Table 6). When it
comes to a different topic, the fact-checks without a clear label raised the most
resistance.

Discussion

Considering that exposure to mis- and disinformation can enhance polarization, increase
cynicism about established institutions, or cultivate misperceptions about conventional
knowledge (e.g., Bennett and Livingston 2018), it is important to investigate how false
claims can be debunked. Yet, we know markedly little about which formats of corrective
information are most effective, and whether fact-checks can enhance resilience toward
mis- and disinformation beyond correcting factual beliefs. At the same time, different
scholars have argued that fact-checkers should do more than correcting misperceptions,
for example, by enhancing critical verification skills and trust in journalism (e.g., Pingree
et al. 2018). To offer new insights into the effectiveness of fact-checks beyond belief cor-
rection, this paper explored to what extent different formats of fact-checking (a classical
refutation with and without specific labels versus a truth sandwich) impacted mispercep-
tions as well as trust, perceived intentions, media literacy and future verification efforts.

Our main findings indicate that classical fact-checking formats were effective in cor-
recting factual misperceptions, which confirms the consensus in experimental research
that has dealt with similar questions (e.g.,, Hameleers and van der Meer 2020; Nyhan
et al. 2020). However, we found important differences when we look at different indi-
cators of effectiveness. Although we currently lack empirical evidence on the effective-
ness of the truth sandwich, our findings suggest that it is less effective than traditional
fact-checks in correcting factual misperceptions. Yet, the truth sandwich outperformed
the traditional fact-check when it comes to perceived fact-checking intentions and resist-
ance to additional fact-checks. We can explain these differential findings based on the
different roles of facticity and prominence of false claims across fact-checking formats.
The format of the truth sandwich makes the debunked claims less explicit, and focuses
on the correct depiction of reality instead of discrediting the false statements (Kotz,
Giese, and Konig 2022; Konig 2023). The traditional fact-check, in contrast, repeats the
false statements and offers various arguments why this statement was false and not
based on evidence, herewith offering a more concrete recommendation on the falsehood
of the debunked statement.

In other words, the traditional fact-check format more explicitly and concretely triggers
suspicion and herewith directly informs recipients on the falsehood of claims — potentially
breaking through the truth bias or truth-default of information processing (Levine 2014).
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Although such a direct trigger of suspicion may be effective in correcting factual misper-
ceptions, it can also be regarded as an attack on people’s prior beliefs (Thorson 2016) or
a restriction on people’s freedom to arrive at their own judgements. This may explain
why the traditional format had a less positive effect on the perceived intentions of the cor-
rective information and the motivation to select additional corrective information. The
truth sandwich, in contrast, did not push a strong verdict on the untruthfulness of the
health-related claims, and may thus be perceived as a suggestion and aid in the processing
of information, whilst maintaining people’s freedom to make their own judgements.

As a key theoretical implication, our paper offers first evidence of the effectiveness of
using different formats of fact-checking when it comes to the positioning and emphasis
of the debunked false statements, suggesting that the presumed positive influence of
not repeating false claims but wrapping them up in layers of truth is less effective in correct-
ing factual misperceptions. We also contribute to the literature by suggesting that effec-
tiveness of fact-checks should not be equated with the ability of corrective information
to lower misperceptions directly after exposure. Rather, the indirect aim of fact-checks
may be to educate audiences to become more resilient toward mis- and disinformation,
or to enhance trust in factually accurate information (Graves, Nyhan, and Reifler 2016).

Our findings have important implications for journalism practice. We show that
different formats of fact-checking have different advantages and disadvantages, which
means that the format of fact-checking may be selected and targeted depending on
the intended aims of fact-checkers and journalists. If the aim is to quickly and repeatedly
debunk false statements, for example in the midst of the rapid dissemination of false
claims amidst a health-related crisis, a classical fact-check approach in which the false
claim is emphasized and clearly debunked with labels may be the best strategy.
However, if the goal is to enhance critical verification skills among the audience, and
stimulate the use of corrective information on a longer-term base, the truth sandwich
may be a suitable format of fact-checking. Arguably, the strengths of the different
formats can be exploited by varying the presentation of corrective information, for
example, by combining short traditional fact-checks directly responding to individual
claims with longer background truth sandwich fact-checks that deal with a theme or
pressing issue in its entirety.

Despite these implications, our study has a number of limitations. First of all, similar to
existing fact-check experiments, we use an immediate measure of outcome variables
without taking into account the longer-term effects of corrective information. While
viewing fact-checkers’ intentions more positively might indicate positive long-term
effects of the truth sandwich, a one-wave experiment does not allow us to empirically
demonstrate any cumulative positive effects that might occur over time. Second, we
focus on mis- and disinformation on a health-related issue. The outcomes may be
different for more polarizing political issues, where the role of prior beliefs and confir-
mation biases is arguably more decisive for the effectiveness of fact-checking (see e.g.,
Thorson 2016). Finally, this study was conducted in a single country and it is unclear to
what extent the findings would generalize to other populations. Despite these limitations,
we have taken great care to design a study that maximizes ecological validity by closely
collaborating with fact-checking professionals from two prominent fact-checking organ-
izations in the country studied. While more research is needed to understand the general-
izability of our findings, we believe that our study provides an important starting point for
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understanding the unique benefits and drawbacks of the truth sandwich format in
fighting the negative consequences of mis- and disinformation.

Conclusion

Despite receiving wide praise in journalism practice, the truth sandwich does not have
unequivocal empirical support as a positive impact on belief correction. At the same
time, there does not seem to be a large disadvantage to using the truth sandwich
format and it does have several advantages that go beyond belief correction. Readers
of the truth sandwich assess the fact-checker’s intentions more positively, and consider
them to write the fact-check with the aim to inform, to educate or to tell the truth.
Because the truth sandwich lacks a concrete judgment, it might be considered more
similar to other journalistic pieces and be perceived more positively as a result. Unlike
more classic fact-check formats that repeat the false claim or highlight the verdict, the
truth sandwich does not trigger resistance to reading subsequent fact-checks. Depending
on the aim, the truth sandwich can thus be considered a viable alternative to a more
classic fact-check format.

Notes

1. At the time of writing, the only empirical studies on the truth sandwich are published as pre-
prints and they do not support the claim that the truth sandwich is superior to more classic
fact-check formats (Kotz, Giese, and Konig 2022; Kénig 2023).

2. To test the robustness of our findings, we also performed ANOVAs and post-hoc tests for each
of the regression analyses and the pattern of results is identical.
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Appendix
Table A1. Results of regression analyses where claim credibility is predicted by fact-check formats.
(1 (2)
Partially false claim Accurate claim
Condition 0: Control condition: no fact-check Ref. Ref.
Condition 1: label [yes] & factuality [false] -0.15 0.06
(0.13) 0.11)
Condition 2: label [no] & factuality [false] —-0.02 —-0.01
(0.13) 0.11)
Condition 3: label [yes] & factuality [mostly false] 0.14 0.10
(0.13) (0.11)
Condition 4: label [no] & factuality [mostly false] 0.02 —-0.07
(0.13) (0.11)
Condition 5: truth sandwich 0.14 —0.03
(0.12) 0.11)
Constant 2.92%x* 3.97*x*
(0.09) (0.08)
Observations 752 752

Note: Standard errors in parentheses. ***p < 0.001.

Table A2. Claim credibility predicted by whether the fact-check includes a label.
m )

Partially false claim Accurate claim

Control condition: no fact-check Ref. Ref.
Fact-check label: yes —0.00 0.08

(0.11) (0.10)
Fact-check label: no 0.05 —0.03

(0.10) (0.09)
Constant 2.92%** 3.91*x*

(0.09) (0.08)
Observations 752 752

Note: Standard errors in parentheses. ***p < 0.001.
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