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Research Article 

 

Correcting campaign misinformation: Experimental 
evidence from a two-wave panel study  
 
In this study, we used a two-wave panel and a real-world intervention during the 2017 UK general election 
to investigate whether fact-checking can reduce beliefs in an incorrect campaign claim, source effects, the 
duration of source effects, and how predispositions including political orientations and prior exposure 
condition them. We find correction effects in the short term only, but across different political divisions 
and various prior exposure levels. We discuss the significance of independent fact-checking sources and 
the UK partisan press in facilitating effects. 
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Research questions 
• How do individuals respond to fact-checking? Do these effects endure over time? 

• Are independent fact checkers more successful in correcting beliefs than partisan sources?  

• Do predispositions such as initial beliefs and (party-) political orientation make individuals 
resistant to fact-checking?  

• Does repeated prior exposure to a false claim render fact checks ineffective? 

 

Essay summary 
• In an online survey experiment with 1,841 participants, we tested the effect of fact-checking on a 

campaign claim during the UK 2017 general election that EU immigration hurts the National 
Health Service. We used an edited version of Full Fact’s fact check which provided an alternative 
causal account and attributed the fact check to either an independent organization or to one of 
two partisan broadsheets, The Guardian (left-wing) or The Daily Telegraph (right-wing). The 
control group was simply asked again about the claim’s believability. 

• The fact check led to people correcting their beliefs. However, in the follow-up wave, we found 
that these effects did not endure. Overall, the source of the correction had little impact.  

 
 
1 A publication of the Shorenstein Center on Media, Politics and Public Policy at Harvard University, John F. Kennedy School of 

Government. 
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• Predispositions and prior exposure do explain initial beliefs but do not appear to moderate the 
effects of fact-checking. One notable exception is that across the Brexit divide, “leavers” receiving 
The Guardian treatment were unlikely to adjust beliefs. They did so, however, when receiving an 
independent fact check or The Daily Telegraph treatment. Partisanship did not moderate source 
effects in a similar way. 

• Fact-checking real campaign claims often involves interpreting causality, not just correcting facts. 
EU immigration does contribute to pressure on the NHS “but its annual impact is small compared 
to other factors” (Full Fact, 2016). Our study demonstrates the effectiveness of nuanced 
corrective interventions across political divides.  

 

Implications 
 
The analysis we present in this paper contributes to research on how to correct misbeliefs, particularly 
those arising from misleading political party campaign messages. Recently documented strategies include 
“inoculation” by raising awareness of how misinformation is produced (Maertens et al., 2021), news 
literacy tweets (Vraga et al., 2022), and platform interventions such as social media warnings (Clayton et 
al., 2020). We build on research exploring expert corrections specifically, produced by independent think 
tanks and the legacy media, with the latter remaining “the dominant source of political fact-checking” 
especially in Western Europe (Graves & Cherubini, 2016, p. 8). To this end, we used a real-world 
intervention but varied the source of the fact check to clarify source effects. 

We used a fact check by Full Fact, a well-established fact-checking agency in the United Kingdom, to 
clarify the relationship between rising immigration levels and financial strain on the UK National Health 
System (NHS). This was a prominent campaign claim in the 2017 General Election, and the fact check 
provided a coherent alternative explanation.2 “Coherence” refers to the format of the reality check—
defined by Walter and Murphy (2018) as “corrective messages that integrate retractions with alternative 
explanations (i.e., coherence)” (p. 436). In the real world, reality checks and fact-checking often are not 
straightforwardly about facts such as whether unemployment is going up or down but about their 
interpretation and causality. In our case, the correction did not question the level of EU immigration and 
its costs but provided an overview of the different sources of financial pressure on the NHS, rendering 
false the connection between immigration and “unprecedented pressure.” In their meta-analysis, Walter 
and Murphy (2018) found these kinds of coherent alternative explanations to be effective but also that 
source credibility matters. We, therefore, attributed the same fact-check content (text plus graph) to 
different sources: an independent fact-checking organisation or one of the two trusted partisan 
broadsheets: The Telegraph and The Guardian. 

Our study, we argue, accurately reflects the type of misperceptions voters most likely hold (causal 
attributions about policy problems) and how they might perceive fact checks: another piece of 
information to evaluate against predispositions. The corrective may be inconsistent with the reasoning 
underpinning prior beliefs, either correct (see partisan “cheerleading,” Jerit & Zhao, 2020) or incorrect. 
We, therefore, investigate the differential impacts of fact-checking based on prior attitudes instead of 
focusing on average treatment effects only. As for incorrect prior beliefs, motivated reasoning accounts 
suggest that the desire to reach conclusions supportive of prior attitudes or beliefs may limit or override 
any accuracy motivations (Graves & Amazeen, 2019; Nyhan & Reifler, 2010). As a result, partisan-
motivated reasoners are more likely to experience negative affect (Munro & Ditto, 1997), regard the 
evidence as weak, and to engage in counterargument and disconfirmation (Edwards & Smith, 1996). As 

 
 
2 See https://fullfact.org/europe/eu-immigration-and-pressure-nhs  

https://fullfact.org/europe/eu-immigration-and-pressure-nhs
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for correct prior beliefs, they may be based on uncertain evidence or may be merely guesses—in which 
case coherent fact checks are still helpful. Finally, more frequent prior exposure to incorrect information 
may undermine the effectiveness of fact-checking (e.g., Lewandowsky et al., 2017). Therefore, the 
hypotheses we tested in this study are source effects (source of correction), predispositions including 
initial beliefs and partisanship, and familiarity with false claim prior to exposure to the corrective. 

We found that it is possible to correct misbeliefs about complex causal relationships but these effects, 
like other types of corrections, do not endure. We thus found evidence more in line with arguments on 
heuristic “fluency” that suggest that as time progresses after being corrected, individuals will revert to 
their pre-existing beliefs (Berinsky, 2017; see also Swire-Thompson et. al., 2023). Further research might 
investigate repetition of narrative correctives to better understand the endurance of corrections.  

Despite the limited durability of corrections, we do provide encouraging findings for fact checkers 
including journalists, educators, and policymakers. While early research found evidence of unintended 
“backfire” effects from fact-checking (e.g., Nyhan & Reifler, 2010), we found no evidence that 
predispositions such as strong initial beliefs, familiarity with the false claim, or partisanship would render 
the short-term impacts of fact-checking ineffective. The campaign claim that rising European Union 
immigration puts unprecedented financial pressure on the NHS “that has forced doctors to take on 1.5 
million extra patients in three years” (Full Fact, 2016) is most consistent with the worldviews of citizens 
who had voted for leaving the EU in the Brexit referendum. Yet these respondents were equally likely to 
be corrected if an independent fact checker or a right-of-centre broadsheet (The Telegraph) endorsed the 
corrective. We also investigated partisan subgroup differences. Contrary to Prike et al. (2023), we found 
no partisan subgroups that would be more resistant to these corrections, including those who were most 
likely to believe the claim: voters of the UK Independence Party, Plaid Cymru, and the Conservatives.3 

Future research might also directly compare the efficacy of the type of “enhanced” corrective in our 
treatments with a simple correction of facts. Sangalang et al. (2019) argue that correctives need to 
incorporate multiple sides rather than simply stating the facts. Our evidence is consistent with the short-
term effectiveness of such a corrective, but we cannot say that they are any more effective than correction 
of the facts. 
 

Findings 
 
Finding 1: Fact-checking led to correction of false beliefs immediately after treatment delivery, but these 
effects did not endure. 
 
The Sankey diagram in Figure 1 shows descriptively the proportion of respondents believing or 
disbelieving the claim that the “NHS is under unprecedented pressure due to an influx of EU migrants that 
has forced doctors to take on 1.5 million extra patients in three years”—a prominent issue during the 
campaign (Cowley & Kavanagh, 2018) about which they were likely to have pre-existing views. We 
measured this at three different points for each respondent—pre-treatment, immediately post-treatment 
(or simply at the end of the survey for the control group), and a week after the treatment. In the three 
treatment groups, we presented the same fact check but varied whether it was attributed to an 
independent fact-checking organization, The Daily Telegraph (right-wing newspaper) or The Guardian 
(left-wing newspaper). The fact check itself, featuring both an explanatory text and a graph, corrected the 
misinformation by comparing the cost associated with immigration to the costs from other pressures, 

 
 
3 On a five-point scale ranging from 1 (strongly believe) to 5 (strongly disbelieve), mean scores of initial belief are M = 1.71, 2.16, 

and 2.28, respectively. 
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such as ageing, new technologies and expanded treatment, and rising costs and wages, see Appendix 
Figure A1.  
 

 
Figure 1. Belief in the NHS claim before and after fact-checking, and in the follow-up wave. Lines between columns represent 
the proportion of respondents who changed their minds about the campaign claims. To aid visual understanding, we collapsed 
scale points “believe” and “strongly believe” false claim, as well as “disbelieve” and “strongly disbelieve” false claim. All further 

analyses below use the full range of the five-point scale. 
 

The observed proportions suggest that believability of the false claim across the treatment groups 
decreases consistently when compared to the control group. These are relatively small effects, ranging 
from 6% of respondents correcting their beliefs in the independent fact checker group up to 12% in the 
Guardian group. In the follow-up wave, the effects dissipate. We show further descriptive statistics in the 
Appendix Tables A2 and A3. 

We examine these changes further with two sets of regression models estimating Average Treatment 
Effects—the average change in a respondent’s belief measured on the original five-point scale. We find 
significant treatment effects across the three sources, but no enduring effects in the follow-up wave. We 
do not find a significant difference across treatment groups, suggesting that short-terms effects are just 
as effective from an independent source as from the two newspaper sources. We note, however, that the 
magnitude of effects is smaller for the independent fact checker than for newspapers. These are small 
differences, suggesting that independent fact checkers are still influential; however, this finding is 
consistent with Holman and Lay (2019; see also Wittenberg & Berinsky, 2020, p. 170) that nonpartisan 
fact-checking led to “backfire” effects among U.S. Republicans. We show the Average Treatment Effects 
in Figure 2 below as well as in Table 1. 
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Figure 2. Average treatment effects by source of the fact check. Dependent variable is a five-point scale ranging from 1 

(strongly believe) to 5 (strongly disbelieve) false claim. 
 

Table 1. Treatment effects. 

 DV: Correct in post 
measure 

DV: Correct in follow-up 
measure 

Intercept 1.07*** 1.24*** 
 (0.07) (0.07) 

Pre-measure 0.58*** 0.52*** 
 (0.02) (0.02) 

Treatment: Independent fact checker 0.19*** -0.02 
 (0.07) (0.07) 

Treatment: The Guardian 0.28*** 0.04 
 (0.07) (0.07) 

Treatment: The Telegraph 0.30*** 0.06 
 (0.07) (0.07) 

R2 0.29 0.25 

Adj. R2 0.29 0.25 

Num. obs. 1841 1841 

RMSE 1.07 1.06 
***p < 0.01, **p < 0.05, *p < 0.1 

Notes: OLS models, unstandardised coefficients. Dependent variable is holding correct belief about claim linking financial 
pressure on NHS to rising levels of immigration (see also Appendix for exact question wording), measured on a five-point scale 

ranging from 1 (strongly believe) to 5 (strongly disbelieve) false claim. Treatment is exposure to fact-checking (see Research 
Design) attributed to an “independent fact-checking website” or “The Telegraph” or “The Guardian” with post measure taken 

directly after delivery of treatment, and follow-up measure an average 16 days after treatment. Survey data collected in 
May–June 2017 on a representative sample of the UK population. 

 
Finding 2: Consistent effects across different predispositions. 
 
Significant interaction effects between treatment and predispositions indicate that the fact check works 
differently among respondents with different characteristics—see regression Table A1 “Pre-exposure and 
predisposition models” in the Appendix. Among predispositions, we find no evidence that those who 
initially believed the incorrect claim, even those who strongly believed it, would respond differently to 
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the fact check (see terms Strongly believes x Fact, Guardian and Telegraph in Table A1). This is the case in 
all treatment groups where the interaction effects have negligible magnitude. We found that respondents 
who voted for the United Kingdom to leave the European Union in the Brexit referendum (a strong 
predictor of initial believability of the claim) were more likely to resist the Guardian correction, but not 
the correction when it was attributed to an independent source or to the Daily Telegraph (see term Leave 
x Guardian in Table A1).4 Conservative vote intention has no moderating impact on the treatment effects 
(see terms Conservative x Fact, Guardian and Telegraph in Table A1 in the Appendix). 
 
Finding 3: Familiarity with false claim does not render corrections ineffective. 
 
Those who recalled hearing about the false claim frequently were also more likely to believe it in the pre-
measure, r(1839) = -0.35, p < 0.01. However, we find no evidence that the treatment effect itself would 
change depending on frequency of prior exposure, as shown in Table A1 in the Appendix: The magnitude 
of the terms Familiarity x Fact, Guardian and Telegraph are about one-fifth of the original treatment 
effects in each treatment group, thus unlikely to reverse them, although we note that the direction of the 
interaction is consistent with the hypothesis.  
 

Methods 
 

We conducted a survey experiment in the context of the 2017 UK general election, in which the treatment 
was a fact check about the relationship between financial pressure on the NHS and levels of immigration, 
with prior exposure self-assessed by survey respondents before treatment assignment. Our sample 
demographics were representative of the UK residents aged 18 and above in terms of age, gender, 
education, and geography (UK regions). The surveys were administered online by ICM Unlimited. 
Respondents were interviewed from May 23rd, until election day,5 June 8th, and re-interviewed after the 
election from June 9 to June 13. Attrition is planned by the survey provider: of the 2,523 who took the 
wave 1 survey, 1,841 were re-interviewed after receiving the treatment—our final N in subsequent 
analysis for consistency.6 The surveys providing the context of our study are part of a broader election 
study. 
 
Dependent variable 
 
Respondents were asked their beliefs about the following statement: “The NHS is under unprecedented 
pressure due to an influx of EU migrants that has forced doctors to take on 1.5 million extra patients in 
three years.” We measure strength of belief on a five-point ordinal scale ranging from strongly believe to 
strongly disbelieve at the three different points for each respondent: pre-treatment, immediately post-
treatment (or simply at the end of the survey for the control group), and a week after the treatment.  

 
 
4 In 2016, the majority of articles published by The Guardian were pro Remain, and the majority of Telegraph articles were pro 

Leave (Levy et al., 2016, p. 16) 
5 Although 90 per cent of Wave 1 surveys were completed by May 28. Time of joining the panel does not influence our results 

reported in the next sections.  
6 We analyzed the factors relating to attrition and found age and social class to predict the probability to drop out between treatment 

and follow-up. Neither treatment assignment nor the dependent variable was a significant predictor. To further test for informative 

attrition, we followed the recommendation in Lechner, Rodriguez-Planas and Kranz (2015) and estimated the expected value of 

our outcome variable with a Difference-in-Difference model (DV pooled across repeated measures) and a simpler OLS without 

pooling. The authors show that diverging results across the two approaches indicate attrition bias. We found negligible differences 

(0.17 and 0.18, respectively). 
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For better interpretation in the context of correcting misinformation, this ordinal scale is reversed 
when estimating Average Treatment Effects (Figure 2 and regression tables) so that higher values indicate 
being correct about the claim (see Appendix for further details about the dependent variable). 
 
Treatment 
 
At the end of the wave 1 survey, respondents were randomly assigned to one of four groups: a control 
group that was simply asked again about the believability of the statement about the NHS, or one of three 
treatments involving exposure to corrective information about the NHS statement, which was an edited 
version of a real fact check from fullfact.org capturing the complexity of the original political narrative 
(which was therefore not pre-tested).7 The key message of the corrective is that the estimated additional 
cost of EU immigration to NHS, £160 million, although “a significant figure, […] is small compared to the 
additional costs caused by other pressures,” namely: new technologies and improved standards of care 
costed ten times as much, and inflation and rising wages eighteen times as much (Full Fact, 2016). See 
Appendix Figure A1 for further details. We did not implement manipulation checks. 

The sources mentioned in the treatment were The Guardian, a reliably left-of-centre source and The 
Daily Telegraph, a reliably right-of-centre source, whose coverage of politics reflects their partisan 
leanings (Barnes & Hicks, 2018), including in the 2017 election (Cowley & Kavanagh, 2018). We chose 
broadsheets as sources rather than midmarket outlets or tabloids because they are more credible sources 
to include fact checks. For the independent source treatment, we referred to a “fact-checking 
organization” rather than a specific independent organization such as the BBC or Full Fact because a 
putatively independent organization such as the BBC may still be seen as partisan by some.8   
 
Pre-exposure and predispositions 
 
Pre-exposure. Prior to taking the first dependent measure (belief in claim) in wave 1, we asked all 
participants whether and how often they heard about the claim linking NHS to the rising levels of 
immigration: “During the election campaign so far, various statements have been made by politicians and 
in the media about issues, policies and leaders. How often have you heard the following statement…” with 
response options measured on an ordinal scale of Never, Not very often, Sometimes (the modal category), 
and Very often.  
 
Initial belief. In some models we included a dichotomous variable for initial belief in the false statement, 
tapping subgroup difference in predispositions. 
 
Political orientation. We asked whether respondents voted to leave, remain, or did not vote in the 2016 
referendum. In addition, we measured party-political orientation by asking vote intention in the 2017 
general election.  
 
Analytical strategy 
 
For simplicity of display, we present OLS estimates with the dependent variable being either the scale-
reversed (see above) post-treatment belief for short-term effects, or the follow-up measure of belief to 

 
 
7 See https://fullfact.org/europe/eu-immigration-and-pressure-nhs    
8 For a similar experimental design in the United States, referring to “a non-partisan fact-checking website”, see Swire et al. (2017). 

Full Fact describes itself as independent and non-partisan. 

https://fullfact.org/europe/eu-immigration-and-pressure-nhs
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gauge lasting effects. The independent variables are pre-treatment belief and treatment group in all 
models.   

Our experiment is embedded in a larger, representative study of voting behaviour in the UK 2017 
general election. This also has implications for sample and power calculations. While the standard practice 
in experiments is to calculate the minimum sample size to accommodate a meaningful effect size, given 
power, we needed to take the sample size granted to meet the standards of multi-wave opinion polling 
first, giving us ample power to detect meaningful effects and interactions.   
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Appendix 
 
Treatment stimulus 
 
We adapted the following text from Full Fact and displayed to respondents:  
 

[An independent fact-checking organization/ Telegraph/ Guardian] has supplied this information 
on whether the claims about the impact of immigration are accurate. 
 
EU immigration contributes to financial pressure on the NHS, but its annual impact is small 
compared to other factors. Whether EU immigrants pay enough into the public finances overall 
to cover their costs is difficult to say, and researchers give different answers. However, it does 
appear that they make more of a net contribution than other groups. The UK doesn’t claim back 
as much as it could of the cost of treating Europeans who come here for a shorter period as visitors 
or to live as pensioners, which is mostly down to the NHS not asking for money it is due. 
 
£160 million is a significant figure. However, it is small compared to the additional costs caused 
by other pressures on the health service. 

 
We supplied the following visual from the original Full Fact fact check: 
 

 
Figure A1. Treatment stimulus graph. 
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Further details about experiment 
 
The statement wording of the dependent variable was as follows: 
 

During the election campaign so far, various statements have been made by politicians and in the 
media about issues, policies and leaders.  
 
To what extent do you believe or disbelieve these statements?  
 
1. The EU wants the UK to pay £50-60 billion before they negotiate a post-Brexit trade deal. 
2. The NHS is under unprecedented pressure due to an influx of EU migrants that has forced 

doctors to take on 1.5 million extra patients in three years. 
3. The deficit has fallen by two-thirds since 2010. 
4. The number of people using food banks since 2010 has gone from the tens of thousands to the 

millions. 
5. The number of people in employment in the UK is historically high, as is the proportion of 

people in work. 
6. Almost every police force in the country recorded an increase in crime over the last year. 
7. The Treasury loses £40 billion each year due to tax evasion and avoidance by the super-rich 

and corporate elites. 
8. Income inequality is narrowing in the UK. 

 
Only number 2 was corrected in the experiment. Numbers 1 and 3 through 8 were not analyzed in this 
study. The response categories on the five-point scale ranged from 1 (strongly believe) to 5 (strongly 
disbelieve). For our false claim, therefore, higher scores indicate “more correct” position.  

The first measure on this scale was taken pre-treatment (Wave 1 survey), the second measure then 
immediately post-treatment (the end of the Wave 1 survey). The third measure was taken in the follow-
up survey (Wave 2). 
 
Pre-exposure and predisposition models 
 

Table A1. Pre-exposure and predisposition models (OLS). Dependent variable:  
Post-treatment belief, five-point scale, higher scores indicate more correct belief. 

Term Model 1 Model 2 Model 3 Model 4 Model 5 

Intercept 2.70*** 3.18*** 1.42*** 1.12*** 1.13*** 

  (0.06) (0.08) (0.09) (0.08) (0.19) 

Treatment: Independent fact checker 0.13 0.08 0.26** 0.13 0.30 

  (0.09) (0.12) (0.10) (0.09) (0.23) 

Treatment: The Guardian 0.29** 0.26* 0.45*** 0.27** 0.56* 

  (0.09) (0.12) (0.10) (0.08) (0.23) 

Treatment: The Telegraph 0.35*** 0.26* 0.31** 0.34*** 0.37+ 

  (0.09) (0.12) (0.10) (0.09) (0.22) 

Pre-treatment: “Strongly believes” false claim 
dichotomous variable indicating if respondent strongly believed  
false claim prior to correction 

-0.99***        

  (0.13)        

“Strongly believes” x Fact 0.16        

  (0.18)        
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“Strongly believes” x Guardian -0.08        

  (0.18)        

“Strongly believes” x Telegraph -0.08        

  (0.18)        

Pre-treatment: “Believes” or “strongly believes” false claim 
dichotomous variable indicating if respondent “strongly believed”  
or “believed” false claim prior to correction 

  -1.20***      

    (0.11)      

“Believes” or “strongly believes” x Fact   0.11      

    (0.15)      

“Believes” or “strongly believes” x Guardian   -0.03      

    (0.15)      

“Believes” or “strongly believes” x Telegraph   0.04      

    (0.15)      

Pre-treatment belief 
five-point scale, as DV 

    0.51*** 0.58*** 0.56*** 

      (0.02) (0.02) (0.02) 

Brexit vote: Leave 
dichotomous variable, leave vs remain vote in 2016 

    -0.51***    

      (0.11)    

Leave x Fact     -0.04    

      (0.15)    

Leave x Guardian     -0.27+    

     (0.15)    

Leave x Telegraph     -0.03    

      (0.15)    

Conservative vote intention 
dichotomous variable, Conservative vs other party voters in 2015 

      -0.26*  

        (0.12)  

Conservative x Fact       0.18  

        (0.16)  

Conservative x Guardian       0.02  

        (0.16)  

Conservative x Telegraph       -0.06  

        (0.17)  

Familiarity with false claim 
four-point scale, frequency of prior exposure to false claim 
self-reported, ranging from “never” to “very often” 

    -0.01 

     (0.06) 

Familiarity x Fact     -0.04 

     (0.08) 

Familiarity x Guardian     -0.10 

     (0.08) 

Familiarity x Telegraph     -0.03 

     (0.07) 

R2 0.13 0.21 0.34 0.31 0.29 

Adj. R2 0.13 0.21 0.34 0.31 0.29 

Num. obs. 1,841 1,841 1,587 1,704 1,841 
***p < 0.001; **p < 0.01; *p < 0.05; +p < 0.10 
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Descriptive statistics 
 

Table A2. Descriptive statistics: Group sizes. 

Group N 

Control group Wave 1  631 

Correction: Fact-checking Wave 1 630 

Correction: Guardian Wave 1 631 

Correction: Telegraph Wave 1 631 

 
Control group Wave 2 

 
457 

Correction: Fact-checking Wave 2 469 

Correction: Guardian Wave 2 466 

Correction: Telegraph Wave 2 449 

 
Table A3. Descriptive statistics: Means and standard deviations. 

Dependent variable M SD 

Control group Pre-treat 2.45  (1.16) 

Correction: Fact-checking Pre-treat 2.30  (1.15) 

Correction: Guardian Pre-treat 2.39  (1.23) 

Correction: Telegraph Pre-treat 2.35  (1.16) 

Control group Post-treat 2.48  (1.24) 

Correction: Fact-checking Post-treat 2.61  (1.25) 

Correction: Guardian Post-treat 2.68  (1.29) 

Correction: Telegraph Post-treat 2.74  (1.27) 

Control group Follow-up 2.52  (1.23) 

Correction: Fact-checking Follow-up 2.45  (1.20) 

Correction: Guardian Follow-up 2.48  (1.24) 

Correction: Telegraph Follow-up 2.54  (1.25) 

Pre-exposure to false claim: None or low 2.80  (1.16) 

Pre-exposure to false claim: Some or high 2.36  (1.23) 

 


