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Prebunking and credible source corrections increase
election credibility: Evidence from the US and Brazil

John M. Carey't, Brian Fogarty?t, Marilia Gehrke3t, Brendan Nyhan't, Jason Reifler**+

We investigate how to counter misinformation about voter and election fraud using data from the US and Brazil.
Our study first compares two types of messages countering claims of widespread fraud: (i) retrospective correc-
tions from credible sources speaking against interest and (ii) prebunking messages that prospectively warn of
false claims about future elections and provide information about election security practices. In the US, each ap-
proach immediately increased election confidence and reduced fraud beliefs, with prebunking showing some-
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what more durable effects. In Brazil, prebunking had positive immediate effects across measured outcomes,
whereas those of the credible source corrections were less consistent. We then conducted an experiment in the US
randomizing exposure to a persuasion forewarning before election security information is provided. Prebunking
again increased confidence and decreased fraud beliefs but only when the forewarning was omitted, suggesting
that novel factual information is responsible for the observed effects of the prebunking treatment.

INTRODUCTION

During and after losing bids for reelection, US President Donald
Trump and Brazilian President Jair Bolsonaro promoted claims of
widespread voter and election fraud, undermining trust in elections
and inspiring supporters to storm their nations’ capitols in efforts to
overturn the results. Similar attacks on election integrity threaten
confidence in democratic institutions around the world.

To safeguard democracy, it is essential to determine how to pro-
tect confidence in elections against false accusations. Misinforma-
tion about voter fraud disproportionately reduces confidence in
election integrity among supporters of the losing side (1-3). We test
whether providing accurate election-related information can safe-
guard democracy against misinformation that damages confidence
in elections. While corrective information generally reduces misper-
ceptions just after exposure (4, 5), these effects vary. Treatment ef-
fects also attenuate over time, raising questions about how to durably
reduce the prevalence of false beliefs (6, 7). We also test whether
corrective information works similarly across different contexts. Al-
though a study finds similar levels of effectiveness between Western
democracies and the Global South (8), others have found mixed re-
sults (9-11), including in Brazil (12-14).

We test two distinct approaches to countering misinformation
about election legitimacy. Both provide accurate information—an ef-
fective way of countering false claims (15, 16). However, they rely on
different psychological mechanisms. The first approach uses “situa-
tionally credible sources”—individuals speaking against their parti-
san interests. Corrections from sources who speak against interest
may be seen as especially credible to people who are skeptical of such
information or the sources from which it typically originates (17-20).

The second approach, “prebunking,” places less emphasis on source
and is typically forward-looking rather than retrospective. Prebunking
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interventions like the ones we test typically seek to provide novel fac-
tual information that will increase belief accuracy and counter the ef-
fects of misinformation exposure (21). Providing people corrective
information before exposure is thought to help the accurate informa-
tion be encoded into memory and shape how subsequent information
is processed (15, 16), although exposure to a correction after encoun-
tering misinformation has also been found to be effective (22-28).

A specific version of prebunking known as inoculation has been
especially influential (21, 29). Inoculation interventions include a
forewarning to watch out for false claims along with examples for
either a particular issue or rhetorical technique (29, 30). Studies
have found that inoculation helps reduce misperceptions (21, 29, 31),
but others suggest that its effects may be limited (32-34). Although
inoculations are typically conceptualized as being most effective be-
fore misinformation exposure (35), inoculation after exposure can
still increase the resistance to both previously encountered false in-
formation and similar types of future misinformation (35, 36).

To examine how these approaches affect perceptions of past and
future elections, we fielded three between-subjects survey experi-
ments in the US and Brazil, two contexts where fraud misinforma-
tion has undermined trust in elections (12, 14, 37, 38). The timing of
these studies and the interventions and outcome measures used are
summarized in Table 1.

Study 1 was conducted in the US before the 2022 midterm elec-
tions. Study 2 was a parallel experiment fielded in Brazil after its
2022 presidential election. In both studies, participants were ran-
domized into one of three conditions: a situationally credible source
treatment in which participants read how allies of the incumbent
(Trump in the US and Bolsonaro in Brazil) affirmed the legitimacy
of the election (testing the mechanism of increased messenger cred-
ibility); a prebunking condition explaining election security mea-
sures coupled with an inoculation forewarning (testing the joint
effect of novel factual information about current policy and a warn-
ing that people may seek to mislead them with false claims on this
issue); or a placebo condition. Study 3, which was solely conducted
in the US, isolated the effect of the inoculation forewarning by ran-
domizing participants into one of three conditions: prebunking with
an inoculation forewarning (mirroring Studies 1 and 2), prebunking
without an inoculation forewarning, or a placebo.
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Table 1. Study design and content summary. Note: Study 1 was a three-wave panel survey with the experiment administered in wave 1; the persistence of
effects was measured in waves 2 and 3. Study 3 was conducted as part of wave 3 of the Study 1 panel. TSE, Superior Electoral Court in Brazil (Tribunal Superior

Eleitoral).
Timing Interventions Outcome measures Key features
Study 1 Credible sources (Republicans) Biden rightful winner US context
e G
© Wave 3: Jan. 2023 * Fraudprevalence ~ Paneldesign
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Seatswonbyfraud s Measuredurab|l|ty
Study2 R Feb24—282023 ,,,,,,,,,, B e
Post-2022.
© Test belief effects
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . el|efaccuracy R
Study3 e

These studies test multiple theoretical mechanisms for correcting
misinformation across two different countries and estimate the ef-
fects of those treatments on outcomes that reflect the legitimacy of
both past and future elections. We measure a number of different
outcomes for these elections in both countries (election confidence,
legitimacy of past winners, fraud frequency, seats won by fraud, and
belief accuracy), allowing us to (i) assess efficacy broadly, (ii) ensure
that our results are not specific to any one context, and (iii) deter-
mine whether corrections of specific fraud claims affect broader be-
liefs and attitudes about elections (39).

In Study 1 in the US, both the credible source correction and
prebunking correction had similar immediate effects, although only
prebunking showed (mixed) evidence of durable impact. In Study 2
in Brazil, prebunking was more effective than credible sources at
increasing election confidence, at reducing belief in fraud, and in
increasing the accuracy of factual beliefs and improving discern-
ment between true and false statements about electoral fraud. Last,
in Study 3 in the US, the inoculation forewarning did not measur-
ably change the effectiveness of the prebunking correction on beliefs
about fraud prevalence, although it did improve accuracy and dis-
cernment between true and false statements about election fraud.
Moreover, the marginal effects of the forewarning on election confi-
dence and perceptions of the prevalence and effects of fraud were
only statistically significant when it was omitted. In each study, the
effects were often larger among people who were previously misin-
formed or who are more predisposed to believe misinformation.

These results suggest that both prebunking and situational cred-
ibility can effectively counter false information about voter and elec-
tion fraud but provide some evidence that prebunking can be more
effective—a potentially important finding for safeguarding democ-
racy. Given the lack of forewarning effects in Study 3, we interpret
these differences as resulting from the prebunking correction pro-
viding novel information about election security. These findings are
consistent with recent findings showing that corrections targeting
misperceptions about existing policy (i.e., how elections are se-
cured) are more effective than those targeting misperceptions about
outcomes (i.e., who won the election) (40, 41).
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RESULTS

Study 1: Credible source and prebunking

corrections in the US

Election fraud claims have become a central threat to American de-
mocracy. Claims of fraud by conservative groups, pundits, and poli-
ticians had become prominent as early as 2008 and 2012 (42),
leading a plurality of Americans to falsely believe fraud was a major
problem (43, 44). Trump then stoked fears about fraud as a presi-
dent before finally embracing the “Big Lie,” his false claim that the
presidency was stolen in 2020 by fraud. These claims increased po-
larization in fraud beliefs, threatening the perceived legitimacy of
US elections (45). For example, confidence in the national vote
count increased from 61 to 88% after the election among Trump’s
opponents but declined from 56 to 28% among his supporters (3).
Republicans continued to express high levels of belief in fraud and
to question Joe Biden’s victory after 2020 (46, 47). In late 2022, for
instance, 37% of Americans said Biden only won because of voter
fraud or indicated that they were uncertain if he won fairly, includ-
ing a majority (55%) of Republicans (48, 49).

In Study 1, we test the two approaches described above for ad-
dressing misperceptions about voter fraud and election integrity in
the US. The first is the credible source correction, which seeks to reas-
sure voters that American elections are safe and secure by presenting
evidence of Republican judges and officials rejecting claims of voter
fraud from Trump, a copartisan. The second approach is the pre-
bunking correction, which instead warns people about election mis-
information they may encounter (a forewarning) and seeks to counter
those myths by describing procedural details about measures that are
in place to ensure the integrity of the election process (providing in-
formation about existing policy). We refer to this treatment and those
like it in Studies 2 and 3 as prebunking because their content is forward-
looking (describing specific safeguards and practices in place to en-
hance the integrity of upcoming elections) and their design differs
slightly from standard inoculation interventions (which often pro-
vide relevant misinformation directly after treatment).

These approaches also differ in their temporal orientation. The
credible source correction is inherently retrospective—in Study 1, it
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offers information about the 2020 US presidential election, which
had already taken place. By contrast, the prebunking correction pro-
vided information prospectively about the 2022 US midterm elec-
tion, which had not yet occurred. (We test the effects of both
interventions on the perceived integrity of both elections, however.)

We specifically test the following preregistered hypotheses, which
focus on the election addressed in the content of the correction:

1) HI: Exposure to a credible source correction will increase
confidence in the 2020 election and reduce beliefs about the preva-
lence and effects of fraud in the 2020 election.

2) H2: Exposure to a prebunking correction will increase confi-
dence in the 2022 election and reduce beliefs in the prevalence and
effects of fraud in the 2022 election.

We also report results for preregistered research questions about
whether these corrections would affect perceptions of the other
election (i.e., 2022 for credible sources and 2020 for prebunking),
whether the effects of the two treatments would be statistically dis-
tinct from each other, and whether effects would still be observable
in future waves. (Further details on Study 1’s experimental design
and sample are provided in Materials and Methods; the study pre-
registration is available at https://osf.io/h89wa/.)

Figure 1 shows the estimated effects of the credible source and
prebunking correction treatments (see table S2 for results in tabular
form). Consistent with our first hypothesis, exposure to the credible
source correction about the 2020 election (triangular markers) in-
creased belief that Biden was the rightful 2020 winner, increased
confidence in the 2020 vote count, and diminished belief in the
prevalence of fraud in 2020. The estimated effect of the credible
source correction on beliefs about the number of House seats won
by fraud in 2020 is in the expected (negative) direction, but the ef-
fect is not statistically significant. By contrast, although the correc-
tion prebunking false claims about 2022 (square markers) increased
confidence in the 2022 vote count, it did not measurably diminish

the number of House seats people thought would be won by fraud in
2022, providing mixed support for the second hypothesis.

Both treatments also had significant effects on outcomes related
to the election other than the one they targeted (which were prereg-
istered research questions). The credible source correction, which
retrospectively focused on the 2020 election, reduced expectations
of House seats won by fraud in 2022 but did not measurably increase
confidence in the 2022 vote count. The prebunking correction,
which prospectively focused on the 2022 election, increased belief
that Biden was the rightful winner in 2020, increased confidence in
the 2020 vote count, and diminished estimates of fraud prevalence
in 2020.

When we compare treatment effects directly (a preregistered re-
search question), the credible source and prebunking corrections
operated relatively similarly across the range of the outcome mea-
sures (see Fig. 1 and table S2, which reports the difference in treat-
ment effects). Across six outcomes, the credible source correction
increased perceptions more that Biden won the 2020 election, the
prebunking correction treatment reduced beliefs more about the
prevalence of fraud in 2020, and there was no measurable difference
for the other four outcomes. Last, we consider whether effects of
treatments on specific outcomes varied between elections (2020 ver-
sus 2022; another preregistered research question). We found that
the effects for both treatments on confidence in election vote counts
were measurably weaker for beliefs about the 2022 election relative
to those about 2020 but found no measurable difference across elec-
tions for seats won by fraud (see table S3).

We also tested for heterogeneous treatment effects among par-
ticipants on the basis of their political predispositions (partisanship
and support for Donald Trump) and pretreatment measures of the
outcome variable in question. As we show in tables S4 to S6, the
most pronounced pattern of heterogeneous effects applies to out-
come variables associated with the 2020 election—belief that Biden

Biden rightful | — A
winner in 2020 —i—
Confidence in | A
2020 election ——
Confidence in | A
2022 election —i—
Fraud in | - A
2020 election L
Seats won by | Y —
fraud in 2020 ——
Seats won by A A Credible sources
fraud in 2022 B B Prebunking
I I I
-0.2 -0.1 0 0.1

Treatment effect

Fig. 1. Inmediate effects of Study 1 treatment. Estimated covariate-adjusted treatment effects and 95% Cls for the listed outcome variables; full model estimates re-

ported in table S2.
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was the rightful winner, election confidence, and prevalence of
fraud (not House seats won by fraud in 2020, although we some-
times see heterogeneous effects for seats won by fraud in 2022).
Across these measures, we find stronger rather than weaker effects
of both the credible source and prebunking corrections among
groups with a greater affinity toward fraud narratives (Republicans,
Trump supporters, and participants who were not among the tercile
with the lowest beliefs in fraud or greatest confidence in elections).

The heterogeneous effects that we observe by pretreatment out-
comes may reflect floor and ceiling effects. The proportion of par-
ticipants whose pretreatment outcomes were at the relevant floor or
ceiling and could not move further down or up (respectively) be-
cause of treatment is as follows: Biden was the rightful winner: 61%;
confidence in the 2020 vote count: 46%; confidence in the 2022 vote
count: 40%; seats won because of fraud in 2020: 60%; seats won be-
cause of fraud in 2022: 60%; prevalence of voter and election fraud
in 2020: 13%. These findings suggest that messages correcting fraud
misperceptions could be especially effective among the audiences
that are most susceptible to such narratives.

Substantively, the treatment had meaningful effects immediately
after exposure, increasing the percentage of respondents who said
Biden was “definitely” or “probably” the rightful winner from 71.8%
under the control condition to 76.1% under the credible source cor-
rection condition and 75.4% under the prebunking correction condi-
tion. These effects were often larger for groups that we expected to be
particularly susceptible to misperceptions. Among Republicans, for
example, belief that Biden was the rightful winner increased from
32.5% in control to 43.8 and 38.5%, respectively, for credible sources
and prebunking—increasing the proportion of Republicans who ac-
cept Biden’s victory by 34.8 and 18.5%, respectively, in relative terms.

Last, we test whether the effects of the treatments in Study 1 are
detectable in later waves of our panel survey. We retain 77% of

Credible sources

Biden rightful ¢ S
winner in 2020 | ]

Confidence in .

2020 election | —

Confidence in | _':i

2022 election =

Fraud in ©

2020 election | ¢

Seats won by —O7

fraud in 2020 ¢

Seats won by | © > —

fraud in 2022 o

T T T
-0.2 -0.1 0 0.1

Treatment effect

participants in wave 2 (n = 2896) and 54% in wave 3 (n = 2030). We
find no evidence of differential attrition by condition in either case
[wave 2: Pearson ¥%(2) = 0.24, P = 0.89; wave 3: Pearson y(2) = 2.04,
P =0.36]. Figure 2 shows treatment effect estimates for outcomes
measured in more than one survey wave: whether Biden was the right-
ful winner in 2020, confidence in the 2020 and 2022 vote count, beliefs
about House seats won by fraud in 2020 and 2022, and beliefs about
the prevalence of fraud in 2020. For the credible source treatment, ef-
fects remain in the anticipated direction but are no longer detectable in
later waves (the sole exception is confidence in the 2022 election,
which unexpectedly reaches significance in wave 3 of the panel survey
after not doing so in wave 1 or 2). For the prebunking treatment, we
instead see reductions in belief in the prevalence of fraud in the 2020
election in wave 2 (persisting from wave 1) and reduced belief in the
number of seats that would be won by fraud in 2020 and 2022 (not
significant in wave 1 in either case). An exploratory analysis finds that
none of the estimated treatment effects in wave 2 or 3 are measurably
different from the wave 1 estimates (see table S8).

We offer three general observations on the results from Study 1.
First, both treatments improve the credibility of election results im-
mediately after exposure across a range of outcome measures. Sec-
ond, these results are generally similar—despite focusing on different
elections, the retrospective credible source treatment and prospec-
tive prebunking treatment affected perceptions of both the 2020 and
2022 elections. Last, the prebunking treatment had downstream ef-
fects on fraud beliefs about the 2020 election.

Study 2: Prebunking and credible source corrections in Brazil
Do the findings from Study 1 apply outside the US? We use the same
design in Study 2 to examine whether corrective messages about
election and voter fraud are effective in Brazil, a prominent democ-
racy in the Global South.

Prebunking
Biden rightful S
winner in 2020 T
Confidence in —O—
2020 election | e
Confidence in —O—
2022 election | N ‘EI
Fraud in | S ¢
2020 election
Seats won by | ‘_9__
fraud in 2020
Seats won by | ¢ o—
fraud in 2022 g |
T T T
-0.2 -0.1 0 0.1

Treatment effect

O Wave 1

‘ Wave 2

D Wave 3

Fig. 2. Over-time impact of Study 1 treatment effects. Estimated covariate-adjusted treatment effects and 95% Cls for the listed outcome variables; full model estimates

reported in table S7.
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Brazil’s presidential election in 2022 had notable parallels to the
US presidential election in 2020 and its aftermath. After the first
round of the contest on 2 October 2022, the top two candidates—
incumbent Jair Bolsonaro and former president Luiz Inacio (Lula)
da Silva—advanced to a runoff on October 30. Bolsonaro consis-
tently trailed Lula in public opinion polls and repeatedly made un-
substantiated claims that Brazil’s electronic voting machines, which
do not produce verifiable paper records, were insecure (50). Observ-
ers widely understood Bolsonaro’s claims as an effort to build sup-
port for a challenge to an anticipated win by Lula, particularly
within Brazil’s military, in which Bolsonaro had previously served as
an officer (51, 52).

In the election’s aftermath, a Defense Ministry report found no
support for the president’s fraud claims (53). Nonetheless, the president’s
supporters set up protest camps outside military facilities, asking
military forces to intervene directly (54, 55). On 8 January 2023, a
week after Lula was inaugurated, protesters who were still camped
at the Armed Forces Headquarters in Brasilia marched to the
Congress building, breached security, and sacked the facility (56).
Brazilian security forces soon reestablished order, arresting many of
the protesters.

Study 2 leverages the parallels between the US and Brazil cases to
estimate the effects of credible source and prebunking corrections in
a novel context. Following Study 1, we evaluate the effect of a credi-
ble source correction quoting Bolsonaro allies affirming the legiti-
macy of the election as well as a prebunking correction using
messages drawn from Brazil’s top election security agency that de-
livers factual content countering specific false claims about election
fraud. The presentation of both types of corrective content in Study
2, as well as of nonpolitical placebo content, mirrors that in Study 1.
(There is one difference of note between Study 1 and Study 2 under
the credible source condition. To mirror Study 1, we again chose to
present an introduction page as well as four specific articles. Because
of limited time available for study design before fielding the study,
only three of the four articles presented endorsements of the elec-
tion result by Bolsonaro allies. The fourth article instead presented
neutral election observers affirming the legitimacy of the outcomes.)

In addition to the relevant set of outcomes from Study 1 (confi-
dence in the vote count, perceived frequency of fraud, and number
of seats won by fraud for both the prior and upcoming election),
Study 2 also introduces a set of outcomes measuring participants’
abilities to accurately identify true and false statements about elec-
tions and to distinguish between them. As a result, we can directly
assess the impact of exposure to corrections on the factual beliefs
targeted by the corrections as well as broader effects on outcomes
such as election credibility and beliefs about the prevalence of fraud.

Mirroring the first hypothesis from Study 1, we therefore expect
the credible source correction in Study 2 to increase the credibility
of the 2022 election:

3) H3: Exposure to a credible source correction treatment about
the prevalence of voter fraud in the 2022 election (compared to a
placebo condition) will increase confidence in the 2022 election and
reduce beliefs about the prevalence and effects of fraud (frequency
of voter fraud and the number of seats changed by fraud) in the 2022
election. (For expositional reasons, our hypotheses are numbered
consecutively in the manuscript, which differs from the numbering
in our preregistrations after Study 1.)

Because the data from Study 1 (which we analyzed before field-
ing Study 2) showed that the prebunking treatment improved

Carey et al., Sci. Adv. 11, eadv3758 (2025) 29 August 2025

perceptions of the prior election (2020, not hypothesized) as well as
the next election (2022, hypothesized), we updated our preregis-
tered expectations to explicitly include both the most recent election
(2022 in the Brazilian case) and the next election (now 2026 in the
Brazilian case):

4) H4: Exposure to a prebunking correction treatment will in-
crease confidence in the 2022 and 2026 elections and reduce beliefs
about the prevalence and effects of fraud (frequency of voter fraud
and the number of seats changed by fraud) in the 2022 and 2026
elections compared to the placebo condition.

Last, we expected the prebunking treatment to increase the ac-
curacy of respondent beliefs about the election administration and
security practices that it describes as being used in Brazilian elections:

5) H5: Exposure to a prebunking correction treatment will in-
crease the perceived accuracy of the true claims it supports, reduce
the perceived accuracy of the misperceptions it targets, and improve
respondents’ ability to distinguish between them compared to the
placebo condition.

We also report results for preregistered research questions about
the effects of the credible source correction on perceptions of the
2026 election and respondent factual beliefs, whether the effects of
the treatments differ between the 2022 and 2026 elections, and
whether the effects of the treatments differ from each other for the
outcomes listed above. (Further details on Study 2’s experimental
design and sample are provided in Materials and Methods; the study
preregistration is available at https://osf.io/h89wa/.)

Figure 3 shows the estimated effects of the credible source and
prebunking corrections on voter confidence, fraud perceptions, and
the accuracy of factual beliefs about elections in Brazil. Our hypoth-
esis that the credible source correction would increase confidence in
the 2022 election and reduce beliefs about the prevalence and effects
of fraud is partly supported. As Fig. 3 shows, the credible source cor-
rection increased confidence in past (2022) and future (2026) elec-
tions and decreased the number of Chamber of Deputies seats
believed to have been won by fraud in 2022 but did not change be-
liefs in the prevalence of election fraud in either election or the ex-
pected number of seats that would be won by fraud in 2026.

A preregistered research question asked whether the backward-
looking credible source correction would affect perceptions of the
2026 election. As noted above, we only find such an effect on voter
confidence, not on beliefs about the prevalence or effects of fraud.
In general, we examined whether the differences between estimated
effects on beliefs related to the 2022 versus 2026 election were sta-
tistically distinguishable—another preregistered research question.
Table S14 shows that they are not measurably different for either treat-
ment on any outcome.

Because the prebunking correction delivered factual information
about ongoing election security practices rather than endorsements
of the results from one specific election, we predicted that this treat-
ment should affect both retrospective beliefs about the 2022 election
and prospective beliefs about 2026. Consistent with this expecta-
tion, Fig. 3 shows that the prebunking treatment increased confi-
dence in elections and decreased beliefs in the perceived prevalence
and effects of fraud for both elections. Moreover, we can reject the
null of no difference with the credible source correction for four of
the six outcomes (see table S10 for point estimates). In each case,
prebunking is more effective.

Figure 3 also shows that the prebunking treatment increased re-
spondents’ ability to accurately identify true and false statements
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Voter confidence and fraud perceptions
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Fig. 3. Effects of Study 2 treatment. Estimated covariate-adjusted treatment effects and 95% Cls for the listed outcome variables; full model estimates reported in

tables S10and S11.

about Brazilian election procedures and to discern the difference
between them as we predicted (these questions closely relate to the
content of the treatment). The credible source treatment had a simi-
lar effect on respondents’ ability to accurately identify true state-
ments and to discern between true and false statements but not on
accurately identifying false statements. Per table S11, the estimated
effect of prebunking was statistically larger for each measure of fac-
tual belief accuracy, echoing the results above for voter confidence
and fraud perceptions. These results align with previous research
indicating that prebunking corrections enhance people’s ability to
distinguish between true and false claims they encounter in the fu-
ture (21, 57).

As in Study 1, we also tested whether treatment effects varied by
participants’ political predispositions (support for Jair Bolsonaro
and partisanship) or pretreatment measures of the outcome variable
in question. Table S17 shows that the corrective effect of the pre-
bunking treatment was measurably greater among respondents in
the top tercile of Bolsonaro sentiment compared with those in the
bottom tercile for four of six measures of voter confidence and fraud
perceptions (confidence in the 2022 and 2026 elections and seats
won by fraud in both elections). For the credible source treatment,
by contrast, the difference in effects between the top and bottom
terciles reaches significance only for confidence in the 2022 election.
We find little evidence of treatment effect heterogeneity by feelings
toward Bolsonaro for factual belief measures (table S18).

We also test for heterogeneous effects by party identification, al-
though Brazil’s multiparty system, and particularly the small size of
Bolsonaro’s Partido Liberal (PL; only 5.7% of survey respondents—
see table S9), limits our leverage. Table S15 shows that the effects of
the prebunking treatment were measurably weaker for members of
Lula’s Partido dos Trabalhadores (PT; 15.5% of respondents)—the
group whose baseline levels of voter confidence were the highest to
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begin with—for three of six outcomes compared with those who
identified with neither the PL nor PT. We observe no such evidence
of heterogeneity for the credible source treatment. In general, we
also find little evidence of heterogeneity in treatment effects on fac-
tual beliefs by party identification (see table S16).

Last, we find that the prebunking treatment in particular often
had larger effects on participants who were previously most misin-
formed about election security, which we evaluate using tests for
treatment effect heterogeneity by pretreatment outcomes. On four of
the six measures of election confidence and fraud beliefs reported in
table S19, for instance, the effect of the prebunking correction was
discernibly greater among the most misinformed tercile (i.e., the
people with the least confidence in the 2022 election before the treat-
ment) than the least (i.e., those with the most confidence in the 2022
election before the treatment). By contrast, the effect of the credible
source correction was measurably greater for the most misinformed
tercile for only two of six outcomes (election confidence in 2022 and
2026). [The percentages of participants whose pretreatment out-
comes were at the relevant floor or ceiling and could not move fur-
ther down or up (respectively) because of treatment were as follows:
seats won because of fraud in the 2022 election: 60%; seats won be-
cause of fraud in the 2026 election: 60%; confidence in the 2022 elec-
tion: 35%; confidence in the 2026 election: 36%; prevalence of fraud
in the 2022 election: 46%; prevalence of fraud in the 2026 election:
55%.] Similarly, prebunking was more effective for the evaluation of
true and false statements and discernment between them among
participants with the highest pretreatment levels of misinformation,
whereas credible sources had a discernibly greater effect in this
group only for the correct identification of true claims (table S20).

The effects we report above are also substantively meaningful.
Confidence in the 2022 and 2026 elections exceeded the scale mid-
point (indicating that respondents were “very” or “somewhat”
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confident in the results on average) for 64.2 and 63.7% of respon-
dents in credible sources and 63.4 and 62.9% in prebunking, respec-
tively, versus 56.6 and 58.1% of respondents, respectively, under the
control condition. For the top tercile of respondents by feelings to-
ward Bolsonaro, these effects were even larger. For example, confi-
dence in the 2022 election among these Bolsonaro supporters was
28.5 and 28.2% under the credible source and prebunking condi-
tions, respectively, compared to 20.0% under the control condition.
Belief in false statements about the 2022 election (indicating that
false statements were “very” or “somewhat accurate” on average)
was also lower under the credible source and prebunking conditions
compared to the control condition overall (27.3 and 23.6% versus
29.4%, respectively) and among Bolsonaro supporters (54.1 and
55.0% compared to 39.7%, respectively).

Study 2 suggests three general observations. First, both treat-
ments increased confidence in elections (as in Study 1) and im-
proved the accuracy of factual beliefs about elections (outcome
measures not included in Study 1). Second, the prebunking treat-
ment was more effective; it had a significant effect on every outcome
variable versus the control condition, and the effect was measurably
larger than the credible source treatment effect for all nine outcomes
(tables S10 and S11). Third, as in the US, the effects of our experi-
mental interventions, and particularly of prebunking, were the
strongest precisely among people who were most predisposed to be-
lieve fraud claims or most misinformed.

Study 3: Prebunking with and without forewarning in the US
Together, Studies 1 and 2 demonstrate the effectiveness of the pre-
bunking correction. In the format we tested, the prebunking con-
sisted of inoculation-style forewarning messages followed by
procedural details about election security, with the forewarning
messages designed to elicit perceptions of threat that would increase
receptivity to corrective information (21, 58, 59).

Some recent scholarship suggests that forewarnings of this sort
are more important than novel corrective information (60, 61), a
finding that evokes previous calls for research to test the role of fore-
warning in producing inoculation effects (59). Empirical evidence
on this point is limited, however.

Study 3 thus compares two versions of a prebunking correction
treatment. Both include procedural details about election security
and content analogous to a weakened dose of misinformation, but
the inclusion of the forewarning is randomized to isolate its effect on
the outcomes of interest. Study 3 also lets us consider potentially
important boundary conditions, such as whether prebunking cor-
rections are effective for different past and future US elections (2022
and 2024, respectively, versus 2020 and 2022 in Study 1). As in Study
2, we also examine whether the effects of these interventions affect
participants’ ability to identify true and false statements about elec-
tions (a relevant question given that the forewarning treatment spe-
cifically warns people about misinformation).

Our preregistered hypotheses therefore address the effects of
each version of the treatment (with and without a forewarning mes-
sage) compared to the placebo condition on voter confidence and
fraud perceptions in the 2022 and 2024 elections and discernment
between true and false statements:

6) H6: Exposure to a prebunking correction will increase confi-
dence in the 2022 and 2024 elections and reduce beliefs about the
prevalence and effects of fraud (frequency of voter fraud and the
number of seats changed by fraud) in the 2022 and 2024 elections

Carey et al., Sci. Adv. 11, eadv3758 (2025) 29 August 2025

compared to the placebo condition regardless of whether the pre-
bunking correction is preceded by a warning alerting participants
that they might be exposed to misinformation in the future.

7) H7: Exposure to a prebunking correction will reduce the per-
ceived accuracy of the misperceptions it targets, increase the per-
ceived accuracy of the true claims it supports, and improve
respondents’ ability to distinguish between them compared to the
placebo condition regardless of whether the prebunking correction
is preceded by a warning alerting participants that they might be
exposed to misinformation in the future.

We also report results for a preregistered research question ask-
ing whether there are differences between the two versions of the
prebunking correction (with and without a forewarning message)
for our key outcome measures — confidence in elections, beliefs in
the prevalence and effects of fraud, and belief in and discernment
between true and false statements. (Further details on Study 3’s ex-
perimental design and sample are provided in Materials and Methods;
the study preregistration is available at https://osf.io/h89wa/.)

We first evaluate the effects of the prebunking correction with
and without forewarning, which are presented in Fig. 4 and table S22.
For five of the six outcomes measured, the prebunking treatment
condition without a forewarning had a significant effect relative to
the placebo condition. By contrast, the effect of the prebunking
treatment with a forewarning was not significant for any out-
comes, although we can only directly reject the null of no differ-
ence in one case (see table S22). We further note that the pooled
estimates of the treatment effects are only measurably different
from zero for one outcome measure because of weaker effects in
the forewarning condition (House seats won by fraud in 2024; see
table S24). These results thus only partly confirm our expectations
that the correction will improve participants’ election confidence
and diminish their beliefs in the prevalence and effects of fraud.
These more limited results in Study 3 may be the result of higher
overall confidence in elections because of the decrease in elite
messaging questioning their legitimacy after the 2022 elections
(compared to the post-2020 period in which Study 1 was conduct-
ed). In Study 1, mean confidence levels among controls in the rel-
evant previous and future elections were 3.30 [95% confidence
interval (CI): 3.25 to 3.35] and 3.35 (95% CI: 3.30 to 3.39) for the
2020 and 2022 elections, respectively. By contrast, mean confi-
dence levels in Study 3 among controls were 3.47 (95% CI: 3.41 to
3.53) and 3.44 (95% CI: 3.38 to 3.50) for the 2022 and 2024 elec-
tions, respectively.

Consistent with our expectations, both versions of the prebunk-
ing treatment were effective in improving factual knowledge about
elections. Figure 4 and table 523 show that the treatments increased
participants” ability to recognize true and false statements and to
distinguish between them. These findings are consistent when we
estimate pooled treatment effects—see table S25.

As with previous studies, we test for heterogeneous treatment ef-
fects. For our measures of voter confidence and fraud perceptions, we
find no patterns of consistent differential effects by party (table S26),
by Trump support (table S28), or exposure to corrective treatments in
previous waves of the panel survey (tables S32 to S34). However, both
treatments often diminished belief in fraud prevalence in 2022 and in
expected seats won by fraud in both 2022 and 2024 to a greater degree
among participants with higher pretreatment fraud beliefs (table S30).
Similarly, the effects of the treatments are often stronger for identifica-
tion of false statements and for the discernment of true versus false
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Fig. 4. Effects of Study 3 prebunking treatment with and without forewarning. Estimated covariate-adjusted treatment effects and 95% Cls for the listed outcome

variables; full model estimates reported in tables S22 and S23.

statements among Trump supporters (table S29) and people who
were more misinformed pretreatment (table S31)

We note, again, that floor/ceiling effects may mute treatment ef-
fects. The percentages of participants whose pretreatment outcomes
were at the relevant floor or ceiling and could not move further
down or up (respectively) because of treatment were as follows:
seats won because of fraud in the 2022 election: 63%; seats won be-
cause of fraud in the 2024 election: 63%; confidence in the 2022
election: 54%; confidence in the 2024 election: 49%; prevalence of
fraud in the 2022 election: 18%; prevalence of fraud in the 2024 elec-
tion: 19%. Exploratory analyses also reveal that for two key belief-
related outcomes—belief in false claims and discernment between
true and false claims—the treatment effects were weaker among Re-
publicans who received the forewarning than for those who did not
(P < 0.005 and P < 0.05, respectively; see table S27). A similar pat-
tern was observed for respondents with the warmest feelings toward
Trump for belief in false claims, which was reduced significantly
more for treated respondents who did not receive the forewarning
compared to those who did not (P < 0.01; see table S29). We found
no measurable difference in effects on discernment, however, in
this group.

Substantively, effects on our binary measure of election confi-
dence were modest. The percentages of respondents who expressed
confidence in the 2022 and 2024 elections (scoring above the scale
midpoint for each) were 86.8 and 84.5%, respectively, among con-
trols; 87.1 and 86.4%, respectively, for prebunking with a forewarn-
ing; and 86.8 and 85.5%, respectively, for prebunking with no
forewarning. However, belief in false statements (perceptions that
the claims are “very” or “somewhat” accurate on average) dimin-
ished substantially, declining from 19.5% among controls to 12.3
and 10.6% with and without a forewarning, respectively. These
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differences were especially large for subgroups that are likely to be
most susceptible to misinformation. Among Republicans, for ex-
ample, false claim beliefs decreased from 41.3% among controls to
24.4 and 19.7%, respectively, for the prebunking treatment with and
without a forewarning (relative reductions of 40.9 and 52.3%, re-
spectively).

We infer from these results that the prebunking treatment’s ef-
fectiveness was driven by its factual content, not the inoculation-
style forewarning message. We only observe a statistically discernible
effect on fraud beliefs and election confidence when the forewarn-
ing is omitted. As in Studies 1 and 2, these treatments were often
differentially effective among participants who were misinformed or
more susceptible to misinformation. Last, these effects were unex-
pectedly attenuated among Republicans (although still significant)
when a forewarning was included, suggesting that inoculation-style
language may in some cases be counterproductive. The forewarning
message may have triggered skepticism among Republicans, who
predominantly regard fact checkers as unfair and partisan (in con-
trast to Democrats who typically regard fact checkers as fair) (62).

DISCUSSION

The studies described here suggest four central conclusions. First,
Studies 1 and 2 showed that both credible source and prebunking
corrections increase electoral confidence and corrected mispercep-
tions about fraud. Second, Study 2 revealed that prebunking outper-
forms the credible sources approach in the Brazilian context, which
is consistent with research suggesting that explanations of current
policy are particularly effective at addressing misperceptions (40, 41).
Third, Study 3 demonstrates that the effectiveness of prebunking was
driven by the factual content delivered rather than by forewarning
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respondents about potential exposure to untruths. Last, the effects of
both corrections—and of prebunking, in particular—were often
larger among people who were previously misinformed or who are
especially vulnerable to misinformation.

To summarize the findings from all three studies, Table 2 pres-
ents key results from each experimental treatment on the outcome
measures, which we order left to right from more general attitudes
to more specific beliefs. Studies 1 and 2 in the US and Brazil, respec-
tively, tested the effectiveness of credible sources affirming election
integrity and prebunking messages delivering factual content about
election safeguards. In these two studies, both approaches almost
always increased confidence in election results both retrospectively
and prospectively. These effects were often greatest among those
who were most misinformed (see the Supplementary Materials).
The effects of the treatments on perceptions of fraud and its effects
on election outcomes were similar in the US, whereas the effects of
the prebunking message were stronger in Brazil. Study 1 provided
evidence that only the prebunking message had downstream effects
on fraud perceptions. The cases from Study 1 where we see signifi-
cant treatment effects in one or more future waves are indicated by
boxes in Table 2 (see table S7 for details). Last, both treatments were
effective at improving the accuracy of respondents’ factual beliefs
(Studies 2 and 3).

Why did prebunking outperform a credible source correction in
Study 2 in Brazil but not in Study 1 in the US? This difference may
reflect the timing of the study and the recency of the events refer-
enced in the credible source correction in our Brazilian experiment.
In Study 1, which was fielded almost 2 years after the 2020 election,
the US credible source treatment referred to court decisions from
cases about the prior election that had been resolved and to a de-
tailed report produced by a committee of high-ranking Republican
officials. By contrast, Study 2 was fielded right after Brazil’s 2022
election. As a result, the credible source treatment featured state-
ments in the immediate aftermath of the election that may not have

been as compelling (albeit from high-ranking officials, like the pres-
ident of the Chamber of Deputies and Bolsonaros own son).

Last, Study 3 showed that in the context of the US 2022 midterm
elections, the prebunking correction without a forewarning message
increased the overall confidence in a future election (but not the
most recent prior election), diminished beliefs in the prevalence of
fraud practices and estimates of House seats determined by fraud
(both retrospectively and prospectively), and improved the accura-
cy of factual beliefs and discernment. By contrast, the same pre-
bunking correction with a forewarning message succeeded only in
improving the accuracy of factual beliefs and discernment (unlike
Study 1, which focused on the 2020 election). We thus find no evi-
dence that forewarning (which has been presented as an important
part of the broader inoculation approach) increases the efficacy of
corrective information. The difference between the treatments’ esti-
mated effects is almost never significant, and the forewarning actu-
ally reduced the effects of prebunking on the belief accuracy of
Republicans. These findings raise important questions about the
mechanism that is responsible for inoculation effects—something
that future research should consider.

The advantages we find to using prebunking are reinforced by some
practical advantages for actors in real-world contexts (e.g., journalists
and social media platforms trying to correct misinformation about
elections). First, prebunking does not require finding credible sources
who will speak against their partisan interest or require amplifying
messages from partisans. The facts required for effective prebunking
are readily available from neutral sources, although the Cybersecurity
and Infrastructure Security Agency (CISA; the source for the prebunk-
ing treatments in Studies 1 and 3; see Materials and Methods) is no
longer helping states respond to election misinformation (63). Second,
prebunking does not require context about a particular election, po-
litical event, politician, etc., to understand the corrective content. By
contrast, credible source corrections rely on people understanding
why a statement is against the interest of a particular political actor.

Table 2. Summary of results immediately after treatment across outcomes and studies. Cell entries are P values for immediate treatment effects: *P < 0.05;
##P < 0.01; ***P < 0.001. n.s. indicates not significant; empty cells indicate that the outcome was not measured. Underlined cells indicate *P < 0.05 in either
future wave (Study 1 only). All models were estimated using OLS regression with robust standard errors (Study 1: tables S2 and S7; Study 2: tables S10 and S11;

Study 3: tables S22 and S23).
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More specific factual beliefs—
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Last, the factual content provided in prebunking corrections maintains
its validity over time. By contrast, the informational value of sources
speaking against interest may diminish precisely because their willing-
ness to contradict their partisan allies on a controversial factual ques-
tion undermines their standing with their copartisans. We note,
however, that nothing in our results suggests forgoing credible sources
where they are available. In particular, credible sources that provide
novel factual information seem especially likely to be effective.

We identify several other questions for future research. First, as
noted above, the differences we observed between studies could be
partly attributable to idiosyncratic features of the context or messages—
future studies should test other messages in other contexts. Second,
it would be valuable to replicate the Brazil study with a fully repre-
sentative sample. Third, further research should aim to determine
why some message effects persist longer than others (i.e., in Study 1)
and whether or how exposure to counter-frames moderates these ef-
fects (64). For example, recent research suggests that durability can be
enhanced by immediate exposure to a related evaluation task or re-
peated exposure to fact checks over time (65, 66). Future research
could explore how best to design interventions that can be repeated
over time and practiced immediately after exposure. Fourth, we show
that controlling for pretreatment outcomes yields very similar results
to our preregistered approach of including all lasso-selected pretreat-
ment covariates (67, 68), suggesting the need for future research on
best practices in experimental data analysis and preregistration. Last,
we tested the effects of corrective messages conditional on exposure
within the controlled setting of an experiment. Future research should
examine what content people are actually exposed to about voter
and election fraud, building on recent work that uses large language
models to measure the frequency and slant of such exposure in dig-
ital behavior data (69).

In the end, however, these findings are optimistic. Democracy-
defending messages can be effective, especially prebunking ap-
proaches that provide novel factual information about election
security. Moreover, these effects are often stronger among the
groups we expected to be most resistant, suggesting the potential
for substantial belief and attitude change if these messages could be
deployed more widely.

MATERIALS AND METHODS

Study 1: Survey and experimental design

We conducted a three-wave YouGov online panel survey bracketing
the 2022 midterm election. A substantial portion of survey partici-
pants (n = 2643) was invited to this panel because they had partici-
pated in a two-wave panel examining election confidence and voter
fraud perceptions after the 2020 US presidential election (December
2020 to January 2021). We assume no spillover effects from the 2020
study to the 2022 study (637 days elapsed between studies), which
we did not describe as being related. Results from the 2020-2021
panel will be presented in a separate paper. The sample for the 2022
midterm election panel was constructed to maximize the retention
of participants from the 2020 panel, with YouGov using its standard
matching and weighting approach to maximize the representative-
ness of the resulting sample. The principal results in Study 1 are
from an experiment embedded in the first survey wave, which was
fielded from 18 October to 7 November 2022 (n = 3772). We also
measure treatment effects from Study 1 in the second and third
waves, which were fielded 7 to 20 December 2022 (n = 2986) and 21 to

Carey et al., Sci. Adv. 11, eadv3758 (2025) 29 August 2025

30 January 2023 (n = 2030), respectively. Each subsequent survey
wave also included experiments; results from the second wave are
reported elsewhere (39), and results from the third wave are report-
ed as Study 3. The outcomes used to test for over-time effects of
Study 1 were measured in pretreatment batteries in the second and
third waves (i.e., before any new experimental manipulation). Un-
weighted sample demographics are summarized in table S1—the
sample leans female, older, and Democratic (55% female; median
age group of 55 to 64; 36% have a college degree; 72% white; 52%
identify as Democrats or lean toward the party). Last, the sample
was highly attentive (89% passed both pretreatment attention checks
we conducted). As a result, we do not condition on attention or esti-
mate heterogeneous treatment effects by attention.

Participants were randomized in a between-subjects experiment
into one of three conditions (see table S1): credible sources, pre-
bunking, or a placebo condition. For ethical reasons, they were not
shown uncorrected misinformation. We assume, however, that the
vast majority had previously encountered claims questioning the in-
tegrity of the 2020 election by the time the study was conducted
(October/November 2022). Our design thus allows us to estimate
the treatment effect of corrective messages when specific misinfor-
mation is prevalent and salient in the information environment
(rather than the effect of corrections on belief in misinformation
that is not otherwise salient just after exposure, which is more com-
mon in prior research).

Under both treatment conditions, respondents were exposed to
an introductory article summarizing the treatment content followed
by four articles of corrective information (see https://osf.io/h89wa/
for all instruments and stimuli). The credible source correction in
this study highlighted statements from Republicans who spoke
against their partisan interest in affirming the legitimacy of Joe
Biden’s election. The introductory article, titled “Legitimacy of 2020
Election Affirmed by Leading Republicans,” was followed by four ar-
ticles highlighting key Republican figures debunking voter fraud
claims about the 2020 election. These articles were adapted from
news articles (70, 71), reports (72), and quotes documenting Repub-
lican judges and officials affirming the legitimacy of the 2020 election
(assembled by the authors). Under the prebunking condition, the in-
troductory article, which was titled “Beware of False Rumors You
May Hear about the 2022 Election,” was instead followed by four ar-
ticles debunking specific myths circulating in 2022 about the security
and integrity of the voting process. The prebunking introductory ar-
ticle presents examples of false claims about US election integrity and
highlights the Department of Homeland Security’s confirmation that
procedures are in place to safeguard elections. These articles were
adapted from the Rumor vs. Reality section of the website of the
CISA (https://web.archive.org/web/20230224150824/https://www.
cisa.gov/rumor-vs-reality), which is part of the Department of
Homeland Security (the source to which the prebunking articles are
attributed). The headlines of the four articles shown to participants
after the introductory article are presented in Table 3. Following the
presentation on the CISA website, each article had a heading titled
“Reality” that was designated with a green check mark and a “Ru-
mor” designated with a red X. In this way, our study exposes partici-
pants to a weakened dose of false information (a key component of
inoculation interventions).

For respondents under the prebunking condition, each of the
four articles after the introductory article began with the following
forewarning message: “Some politically-motivated groups are using
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Table 3. Treatment article headlines. See https://osf.io/h89wa/ for all instruments and stimuli.

Credible sources

Prebunking

Placebo

“Legitimacy of 2020 Election Affirmed by Leading
Republicans”

“Beware of False Rumors You May Hear about the
2022 Election”

“Keep Up-To-Date with World Events”

“Article: Republican Leaders Say Biden Won”

“Reality: Safeguards protect the integrity of the

“Article: Sauces in cooking”

mail-in/absentee ballot process”

“Article: Republican Judges Reject Trump's Election
Lawsuits”

“Reality: Robust safeguards protect against tam-
pering with ballots returned via drop box”

“Article: Why hiking is good for your health”

“Article: Trump's Attorney General Says No Evidence
of Widespread Fraud”

“Reality: Voting systems must be certified by state
and/or federal voting system testing programs”

“Article: Airlines serve hearing-impaired
passengers”

“Article: Republican Governors Certify Biden Wins in
Swing States”

“Reality: Voter registration list maintenance and
other election integrity measures protect against

 “Article: Sleep aids are now high-tech”

illegal voting”

misleading tactics to confuse voters and sow distrust in the electoral
process. Here is the truth about some claims you might hear con-
cerning the 2022 midterm elections that will be held this November”
(73, 74). The prebunking correction thus includes the two key ele-
ments of inoculations: a warning about potential future exposure to
false claims and a message that debunks false claims preemptively
before misinformation exposure. (We test the specific contribution
of the inoculation forewarning in Study 3.)

To ensure that participants received the treatment content, they
were told in advance that they would be asked a question about each
article after exposure and were unable to advance the article page for
10 s. Participants who answered a comprehension check correctly
advanced to the next article or question in the survey. Those who
failed were asked to reread the article and answer the comprehen-
sion question up to two more times before advancing (i.e., respon-
dents would advance after answering correctly or after getting the
question wrong a third time). Because these comprehension ques-
tions were administered posttreatment, the analyses that follow do
not subset to participants who answered them correctly (75). Our
results therefore estimate the effects of message reception. We dis-
cuss potential differences in real-world exposure to these messages
further in the conclusion.

Across all three studies, we use a variety of outcome measures to
assess attitudes about the credibility and legitimacy of elections that
tap general beliefs about election integrity (confidence in the vote
count), the prevalence and effects of fraud (how often specific types
of fraud or malfeasance occur and how many legislative elections
were decided by fraud), and whether specific election outcomes
were legitimate.

The outcome variables in Study 1 include both retrospective (i.e.,
regarding the 2020 election) and prospective (i.e., regarding the
2022 election) assessments. The measures assess beliefs about the
prevalence of fraud and its potential impact on presidential and
congressional race outcomes. Retrospective assessments include
whether Joe Biden was the rightful winner of the 2020 presidential
election (measured on a four-point scale ranging from “definitely
not the rightful winner” to “definitely the rightful winner”), the per-
ceived prevalence of various types of fraud in 2020 (a six-item bat-
tery measured on a seven-point scale from “a million or more” to
“less than 107), confidence in the accuracy of the 2020 vote count
(an index of four items measuring confidence in votes being count-
ed as voters intended—your vote, your local area, your state, and
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nationally—on a four-point scale from “very confident” to “not at all
confident”), and the perceived number of US House seats won by
fraud in 2020 (measured on a four-point scale from “none” to “10 or
more”). Prospective assessments include confidence in the 2022 vote
count (using the same measure as for 2020) and the number of
House races won by fraud in 2022 (using the same measure as for
2020). (Summaries of all the measures used are provided in the Sup-
plementary Materials; see https://osf.io/h89wa/ for all instruments
and stimuli.)

All analyses were preregistered unless otherwise indicated (see
https://osf.io/gpy3s/ and https://osf.io/ynbxp/). Statistical models
were estimated using ordinary least squares (OLS) regression with
robust standard errors; all models are estimated with pretreatment
control variables selected via lasso from a preregistered list to in-
crease precision (68). In all cases, the set of control variables consid-
ered includes pretreatment outcome variables, which we measure to
improve precision in line with current guidance on best practice
(67). (We inadvertently omitted factual belief measures pretreat-
ment in Studies 2 and 3 from the lasso covariate list that was prereg-
istered. We deviate from our preregistration to include them to
maintain fidelity to our intention to include all pretreatment out-
come measures in the covariate list.) We use the lasso for covariate
selection to limit researcher degrees of freedom in selecting poten-
tial control variables. However, results are typically the same when
including only the pretreatment measurement of the outcome vari-
ables as a control and leaving out others selected by the lasso proce-
dure. (The slightly greater imprecision of the models omitting
lasso-selected covariates means that some results narrowly fail to
reach significance at the P < 0.05 level.) Last, we note that no a pri-
ori power analyses were conducted for Study 1 or either of the other
studies reported in this manuscript.

Study 2: Survey and experimental design

Participants in Study 2 were recruited by Netquest from its opt-in
internet panel (fielding dates: 24 to 28 February 2023; n = 2949). The
survey, which was administered using Qualtrics, was programmed
and translated into Portuguese by the authors and was designed to
match the look and feel of Study 1 as closely as possible. Our sample
size was determined by maximizing the number of respondents who
could be recruited given our design and deadlines imposed by our
grant funding. We began fielding with quotas for age, region, and
sex, but these were deactivated after 2 days to maximize sample size
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and, thus, statistical power for our experiment. As would be expected
of an online survey without strictly imposed quotas, our Brazil sam-
ple is somewhat more highly educated, affluent, white, and female
than the Brazilian population as a whole. Unweighted sample demo-
graphics are summarized in table S9 (57% female; median age of 35
to 44; 55% have at least some college; 52% white; 49% right of cen-
ter). The sample was highly attentive (86% passed a pretreatment at-
tention check), so we do not condition on attention or estimate
heterogeneous treatment effects by attention. (A second pretreat-
ment attention check asked respondents to agree or disagree with the
statement that Brazil has an emperor, but this question picked up
anti-Lula sentiment—right-of-center respondents were significantly
more likely to agree with it—so we do not use it as an attention check.)

Participants in Study 2 were randomized in a between-subjects
experiment into three conditions mirroring those used in Study 1
(see table S9): a credible source correction, a prebunking correction,
or a placebo condition with nonpolitical content. Under both treat-
ment conditions, respondents were exposed to an introductory ar-
ticle summarizing the treatment content followed by four articles of
corrective information (see https://osf.io/h89wa/ for all instruments
and stimuli). For the credible source correction, the introductory
article, titled “Legitimacy of 2022 Election Affirmed by Bolsonaro
Supporters and Independent Observers,” was followed by four arti-
cles affirming the legitimacy and integrity of Brazil's election. Three
of the four sources in this treatment were speaking against partisan
interest in affirming Bolsonaro’s defeat, matching the approach in
Study 1. These included Bolsonaro’s son, his coalition partners in the
legislature (including the President of the Chamber of Deputies),
and a former Bolsonaro cabinet minister. One of the articles focuses
on how Senator Flavio Bolsonaro, the president’s eldest son, posted
a statement online the day after the election that was widely seen as
an early acknowledgment of defeat from Bolsonaro’s inner circle
(76-78). The credibility of the fourth source, a team of international
election observers, rests on their partisan neutrality rather than be-
ing politically opposed to Lula (a small departure from the treat-
ment in Study 1). At the time we fielded, the Brazilian court system
had not yet ruled on Bolsonaros eligibility to run for office in the
future (he was later ruled ineligible to run for public office until 2030
for having intentionally spread unfounded doubts about election
fraud during the 2022 campaign). As a result, the credible source
correction drew more from events such as statements and an-
nouncements made after the election and during the inauguration
of the next Congress, rather than from outcomes of judicial or other
official proceedings, as in Study 1.

The prebunking treatment also mirrors the approach of Study 1
in presenting participants with an introductory article, titled “Be-
ware of False Rumors You May Hear about Brazilian Elections,” and
a forewarning message followed by four short articles rebutting spe-
cific unsupported allegations of election fraud or mismanagement
that were circulating in Brazilian politics at the time of the 2022 elec-
tion. The articles, which were adapted from the website of Brazil’s
Superior Electoral Court (Tribunal Superior Eleitoral, TSE), ad-
dressed practices for the review of voting machine software, safe-
guards against hackers, security measures taken by poll workers, and
the conduct of vote count audits. Parallel with Study 1, each article
had a heading titled “Reality” (“Realidade”) that was designated with
a green check mark and a “Rumor” (“Boato”) designated with a red
X, with the rumor content corresponding to a weakened dose of false
information, a key component of inoculation interventions.

Carey et al., Sci. Adv. 11, eadv3758 (2025) 29 August 2025

As in Study 1, we asked Brazilian respondents about their confi-
dence in the accuracy of vote counts in elections (using the same
measure as in Study 1), the perceived frequency of the various types
of fraud (slightly adapted from the measure used in Study 1), and
the number of seats in the Brazilian Chamber of Deputies won by
fraud (measured on a four-point scale from “none” to “10 or more”).
These questions were asked both retrospectively (for the 2022 elec-
tion) and prospectively (for the next national election in 2026). The
belief accuracy measures added in Study 2 consisted of two true and
two false statements about Brazilian elections measured on a four-
point scale from “very accurate” to “not at all accurate” Summaries
of all measures used are provided in the Supplementary Materials.

All analyses were preregistered unless otherwise indicated (https://
osf.io/ynbxp/; see the discussion of the process of preregistration of
this study in the Supplementary Materials for more details). Statistical
models were estimated using OLS regression with robust standard er-
rors; all models are estimated with pretreatment control variables se-
lected via lasso from a preregistered list to increase precision (68). We
deviate from our preregistration to omit ideological self-placement
and feeling thermometer measures from the set of control variables to
include in the lasso because of excess missingness (21.2% of respon-
dents have a missing value for at least one of these variables). We ob-
serve no evidence of differential attrition (see table S21).

Study 3: Survey and experimental design

The design of Study 3 allows for important comparisons with Stud-
ies 1 and 2. Like Study 1, it was conducted around the 2022 midterm
elections in the US, and the treatment source material comes from
the CISA. Like Study 2, it was conducted about 10 weeks after an
election—from 21 to 30 January 2023 (n = 2030)—rather than be-
fore. As a result, we shifted the retrospective and prospective elec-
tions about which respondents were asked to report their beliefs
about fraud from 2020 and 2022 to 2022 and 2024. Asking about
2024 also required US participants to project estimates of fraud fur-
ther into the future than in Study 1 (similarly to our Brazilian par-
ticipants, who were asked in Study 2 about the 2026 election).
Unweighted sample demographics are summarized in table S21—
the participants, who were retained from Study 1 as part of a panel
survey, again lean older and Democratic (55% female; median age
group of 55 to 64; 35% have a college degree; 73% white; 53% iden-
tify as Democrats or lean toward the party). The sample was again
highly attentive (91% passed both pretreatment attention checks we
conducted), so we do not condition on attention or estimate hetero-
geneous treatment effects by attention.

Participants were randomized in a between-subjects experiment
into one of three conditions (see table S21): prebunking with an in-
troductory article and forewarning message as used in Study 1, pre-
bunking without the introductory article and forewarning message,
or a placebo condition (see https://osf.io/h89wa/ for all instruments
and stimuli).

To ensure that results were not affected by exposure in Study 1,
the treatments in Study 3 targeted a different set of myths, and the
messages themselves were changed. However, these messages were
again adapted from genuine CISA “myth versus reality” messages
and matched the form of the stimuli used in Study 1 (summaries of
all the measures used are provided in the Supplementary Materials;
see https://osf.io/h89wa/ for all instruments and stimuli).

Given the timing of Study 3, we shifted the focus of our outcome
questions to the 2022 (retrospective) and 2024 (prospective) elections,
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asking respondents (as in the prior studies) to estimate the frequency
of an array of election and voter fraud activities and the number of US
House seats won by fraud and about their overall confidence in the
accuracy of vote counts in elections. Also, as in Study 2, we included
questions designed to test participants’ ability to discern accurate from
inaccurate information about fraud. (See https://osf.io/h89wa/ for all
instruments and stimuli.)

All analyses were preregistered unless otherwise indicated (https://
osf.io/gpy3s/). Statistical models were estimated using OLS regres-
sion with robust standard errors; all models are estimated with
pretreatment control variables selected via lasso from a preregis-
tered list to increase precision (68).
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