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ABSTRACT

In this report we outline the null findings of a pre-registered experiment on vaccine hesitancy in the United 

Kingdom. The experiment targeted vaccine misconceptions common among participants by presenting a 

correction to such claims endorsed by a group of medical experts. The experiment had the aim to increase 

vaccination intention and actual uptake during the 2021 COVID-19 vaccination campaign. Our results revealed 

that, contrary to a similar study conducted with Italian residents, our intervention was unsuccessful in changing 

participants’ attitudes and behaviour towards COVID-19 vaccines. The report concludes with a discussion of 

the potential reasons for these null findings.

 Keywords: expert endorsement, vaccine hesitancy, nudging, debunking, COVID-19

Take Home Message
An intervention based on medical expert endorsement may not have been 

successful in improving vaccination intention and actual uptake during the 2021 

COVID-19 immunisation campaign in the United Kingdom. The message campaign that was specifically built 

on experts’ advice did not change participants’ views or behaviour concerning COVID-19 vaccinations. Further 

research is needed to determine why a similar intervention succeeded in an Italian sample but not among 

respondents in the United Kingdom.

Original Purpose
The study’s original aim was to test whether expert endorsement improves the impact of debunking messages 

about COVID-19 vaccines in the United Kingdom. The intervention targeted common vaccine 

misunderstandings held by participants by presenting a correction to such beliefs backed up by a panel of 

medical professionals. The ultimate goal of the study was to increase vaccination intention and actual uptake 

during the 2021 COVID-19 immunization campaign.

Introduction
Scientists and medical experts are among the professionals trusted the most (Skinner & Clemence, 2022). Are 

they also the most suitable figures to convince the general public to get vaccinated? In a preregistered 

experiment, we tested whether expert endorsement increases the effectiveness of debunking messages about 

COVID-19 vaccines.

Recent literature underscores the significance of debunking in combating misinformation [2]. Debunking 

involves presenting information that directly confronts the core misconception within a particular piece of false 

news. For instance, if an individual is averse to a vaccine due to a misplaced fear that it could cause autism in 

children (a case of false information), debunking would confront this belief directly by providing evidence 

https://crossmark.crossref.org/dialog?doi=10.36850%2Fe15&domain=journal.trialanderror.org&uri_scheme=https%3A&cm_version=v2.0
https://osf.io/ra85z
https://www.sciencedirect.com/science/article/pii/S0264410X22007800?via%3Dihub
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from scientific studies that demonstrate no correlation between vaccination and autism in children. Corrections 

from experts can be an effective framing and communication strategy to steer people towards recommended 

policies [3]. We wanted to test the hypothesis that expert endorsement is an effective intervention to increase 

positive attitudes towards COVID-19 vaccines and intention to vaccinate.

The design of our debunking intervention was primarily guided by established dual process persuasion 

theories, such as the elaboration likelihood model [4], or the heuristic–systematic model [5]. These theories 

propose that the credibility of the source, which includes perceived expertise, acts as a persuasive factor: 

individuals are more likely to be persuaded by a message originating from a credible source than from a less 

credible one (e.g., Heesacker et al., 1983). This is particularly true when the message is conveyed through a 

heuristic-peripheral route as opposed to a central-systematic one. Source expertise can significantly contribute 

to behavior change: debunking based on source credibility takes advantage of heuristic-peripheral processing 

in a setting (experimental survey) where respondents do not necessarily engage in central processing of 

information. For this reason, all debunking messages were endorsed by a source that is held in high regard by 

most of the general population, namely, medical experts and researchers. Interventions also draw upon the 

extensive body of literature emphasizing the role of social norms in changing human behavior [7]. From this 

perspective, individuals are perceived as social beings who endeavor to maintain their place in groups 

composed of individuals they respect, admire, and identify with. In this sense, the opinion of experts influences 

certain behaviors because experts are seen as a generally respected group of individuals who possess relevant 

knowledge.

We sought to apply this framework by framing expert endorsement as a social norm: specifically, expert 

endorsement was presented as a majority consensus of qualified and trusted experts [8].

Finally, the interventions were specifically tailored to the sample: messages sent to participants targeted their 

personal concerns about COVID-19 vaccination as expressed in a pre-screening survey. This ensured that the 

messages were relevant to respondents and increased the likelihood that they would attend the messages.

We monitored a sample of 2,247 people in the United Kingdom through a longitudinal study along the salient 

phases of the vaccination campaign. Participants in the “expert endorsement” treatment received a series of 

messages targeting concerns expressed by participants themselves about COVID-19 vaccines. Messages were 

endorsed by a majority of medical experts consulted on these concerns. In order to minimise demand effects, 

we collected participants’ responses about ten days after the previous debunking message. To test the 

effectiveness of the intervention, we also monitored beliefs, intentions, and vaccination behaviour of a control 

group. Contrary to pre-registered hypotheses, vaccination turnout did not increase in the experimental sample 

compared to control, nor did participants express a higher intention to vaccinate, or more positive beliefs about 

the protective benefits of vaccines. This lack of evidence contrasts with the results of a similar experiment 

conducted among Italian residents [9], in which the intervention supported by experts was compared with the 

same intervention supported by a generic group of survey respondents. In the Italian experiment, vaccination 
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intentions and beliefs about the protective benefits of vaccines increased in the expert treatment compared to 

the non-expert version. Conversely, the same expert intervention had no effect on these measures in the sample 

of UK participants.1

Methods
Participants were first recruited from the online platform Prolific through a screening survey at the beginning 

of the vaccination campaign (N = 2598). Collection started on the 12th of January 2021. The goal of this 

survey was to collect preliminary information about participants’ demographics, their initial willingness to 

receive a vaccine (vaccination intention) and, for vaccine hesitants, their main concern keeping them from 

getting vaccinated. Questions were adapted from previous Ipsos surveys (Boyon & Silverstein, 2021). 

Although we did not aim to collect a sample that was representative of the general U.K. population nor did we 

have any specific demographics predictions, we tried as much as possible to balance the composition of the 

sample in terms of education. Educational stratification was introduced to match national rates as closely as 

possible and to avoid biasing the results by, for example, oversampling the educated. Our sample was thus 

recruited based on quotas defined by the most recent data available about the level of education of U.K. 

residents (Office for National Statistics, 2019)2.

Table 1. Number of participants and retention rate for each wave of the study.

The size of the sample was determined based on the number of available participants in the least represented 

education category on prolific ("no formal education"). To be eligible, participants must not have received the 

vaccine at the time of the survey. We tried to collect as many participants as possible given the constraints of 

the recruiting platform, the goal of having a fairly representative national sample in terms of education level, 

Group

Wave Control Experimental

1: April 6–15 1063 (100%) 1057 (100%)

2: April 16–25 1037 (97.6%) 1051 (99.4%)

3: April 26–May 5 1038 (97.7%) 1046 (99.0%)

4: May 6–15 1020 (96.0%) 1004 (95.0%)

5: May 16–25 983 (92.5%) 996 (94.2%)

6: May 26–June 4 957 (90.0%) 977 (92.4%)

7: June 5–14 985 (92.7%) 1010 (95.6%)
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and the progress of vaccination campaign. We recruited an initial sample of 2598 U.K. residents based on these 

criteria. Participants were then randomised into an experimental group and a control group, while keeping the 

proportion of vaccine hesitancy and education balanced between the two groups. 59 participants were excluded 

in the process because they were missing demographic information (employment data) or because they 

reported being already vaccinated. We were thus left with a sample of 2539 eligible participants. The Research 

Ethics Committee of the University of Trento approved the study (protocol no. 2021-001) and subjects 

provided written informed consent prior to their inclusion. All participants were paid for their time.

The experiment was organised in seven consecutive waves spanning 10 days each. Data collection for the 

experiment started on the 6th of April 2021. Participants had 10 days to respond to the survey, after which data 

collection for that wave was closed and a new wave started at the eleventh day. All surveys were scheduled to 

start at around the same time (14.00 GMT). The longitudinal design of the study included six interventions and 

a final survey, for a total of seven waves. Although analyses were conducted on participants having completed 

all seven waves, we also conducted robustness analyses on participants who completed fewer waves. For this 

reason, we allowed participants to respond to surveys even if they missed previous waves, including the first 

one3. We excluded one participant that moved their residence outside the United Kingdom during data 

collection. We also excluded one more participant who was missing educational information. We also excluded 

single responses under specific circumstances. Some participants responded more than once in the same wave, 

hence we decided to keep their first response only, as the subsequent ones might have been influenced by 

previous responses. Furthermore, we excluded participant responses from specific analyses in case their 

responses were not logically plausible. For instance, we excluded data from participants reverting their 

vaccination status between waves (from "vaccinated" to "not vaccinated") for analyses concerning vaccination 

behaviour. The final sample size of participants included in any one analysis was N = 1119 for the control 

group, and N = 1128 for the expert endorsement group (total N = 2247). Table 1 represents the number of 

participants in each group after exclusion criteria were applied, and the retention rate compared to the initial 

sample (Supplementary Tables A.3 and A.4 show the same data broken down by level of education; 

Supplementary Table A.5 shows instead the proportion of participants in each treatment divided by how many 

waves were completed).
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Experimental Design

Participants responded to up to seven waves. All waves measured our variables of interest (vaccine behaviour, 

intention and beliefs), and all waves except the last one included a message intervention. In each wave, 

participants were first asked about their vaccination status (not offered; offered but not vaccinated; vaccinated), 

their intention to vaccinate (if not vaccinated: "If a vaccine for COVID-19 was offered to me now, I would get 

it."; four-point response format from "strongly disagree" to "strongly agree"), and their beliefs about vaccines’ 

protective capabilities for themselves and others (two questions: "My vaccination against COVID-19 protects 

[myself/others]"; seven-point response format from "completely disagree" to "completely agree"). Questions 

about vaccination status and intention were adapted from previous Ipsos surveys (Boyon & Silverstein, 2021) 

to keep results comparable.

After responding to the initial questions, participants observed the message interventions (example in Figure 

1). One message was created for each wave, and all messages were built around participants’ initial concerns 

about vaccines, which we collected in the preliminary survey. For example, one of the most common concerns 

was the fact that vaccines had been developed too quickly; the correlated informative intervention stressed the 

fact that SARS-CoV-2 vaccines’ fast development was possible by cutting most bureaucratic times.

For each wave, participants in the expert endorsement treatment received one message intervention that 

included three parts: Participants were first asked their opinion about the concern targeted in that wave (e.g., "I 

Figure 1
Flow-chart of one exemplary wave. The wave starts with the recording of vaccination 

behaviour, intentions, and beliefs (used as outcomes of the previous message intervention). 
The recording of the measures of interest are followed in the expert treatment group by the 

debunking message endorsed by experts.
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think one should be vaccinated even if there may be side effects."; options: Yes/No/Don’t know). After 

expressing their opinion, participants in the expert endorsement group observed a message in response to the 

concern. This response was based on the evaluation of doctors and COVID-19 researchers who were shown 

participants’ concerns (see Supplementary Material Expert Survey). The response was phrased as follows: "In 

the January survey in which you participated, we collected some concerns about vaccination against COVID-

19. We recently conducted a second survey among doctors and researchers: The majority of experts agrees that 

[message]"4. The third and last part of the intervention was a text providing support for the endorsement 

message. Participants in the control treatment did not observe the endorsement nor the message. Messages 

were based on material from leading health institutions (U.S. Centers for Disease Control and Prevention, 

European Medicines Agency, U.K. National Health Service). Note that message interventions appeared after 

we collected participants’ vaccination status, intention, and beliefs. This ensured that participants’ answers 

were not distorted by any potential demand effect. We expected instead that our messages affected responses in 

the subsequent wave. The complete list of interventions is available at osf.io/m8cr6.

The last wave did not include a message, but a series of control questions. Participants answered further 

questions regarding the COVID-19 pandemic and vaccination campaign. Questions included whether 

participants completed the vaccination cycle and if they contracted COVID-19 in the previous three months 

(Yes/No questions), whether they would recommend a vaccine to friends and relatives (five-point response 

format from "completely disagree" to "completely agree"), and a scale measuring coronavirus risk perception 

(Savadori & Lauriola, 2021). Participants were also asked their main source of information about COVID-19 

(multiple choice question) and their trust in the national government, scientists, and pharmaceutical companies 

("not at all"/"not much"/"some"/"a lot"/"don’t know"; questions adapted from the 2018 Wellcome Global 

Monitor, 2018). Lastly, participants completed a survey with a series of scales, including the short-form version 

of the cultural worldview scale (Kahan, 2021), and the Conspiracy Ideation Trait scale (Bode & Vraga, 2018).

Analyses

Analyses were conducted in R (R Core Team, 2018) using the multgee (Touloumis et al., 2013) package. To 

test for changes in vaccination uptake we used a Chi squared test comparing the proportion of vaccinated 

participants between the two experimental treatments. We included only those participants who were offered a 

dose of vaccine by the end of the experiment (N = 812). To capture changes in vaccination intention, we 

included only participants who were not yet offered a dose of vaccine at the end of data collection (N = 280). 

We adopted a repeated measure, ordinal logistic regression for the analysis, including survey wave, 

experimental group, and their interaction as predictor variables, and participant id as random factor. We 

interpret the interaction between wave and group as our measure of difference in difference, whereas we 

consider the non-interaction variables as control measures. Although our analyses focused on participants who 

completed all waves of the experiment, we include also robustness tests including participants who dropped out 

before the conclusion of the study and therefore observed fewer messages. Finally, changes in beliefs about 

https://osf.io/m8cr6/
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vaccines were tested on all participants who completed the study (N = 1599). We adopted the same statistical 

test as for vaccination intentions, repeated for both our belief questions (protection for self, protection for 

others). We adopted the 5% significance level to test against the null hypotheses. Post-hoc tests and multiple 

analyses were corrected for multiple comparisons using a Benjamini-Hochberg procedure. Square brackets 

indicate family-wise corrected 95% confidence intervals.

Results

 Vaccination uptake

As part of our pre-registered analyses, we selected all those participants who reported that they were offered a 

dose of vaccine between the beginning and the end of the experiment. We tested whether having been assigned 

to the expert endorsement treatment increased self-reported vaccination uptake compared to control. With the 

percentage of vaccinated in the last wave being 61.7% in the expert endorsement treatment and 59.6% in the 

control group, we did not find a significant difference in the percentage of individuals reporting having been 

vaccinated (χ2(1) = 0.280, p = 0.597, BF10 = 0.103).

Intention to vaccinate

Participants’ propensity to vaccinate was positively but not significantly affected by expert endorsement, as 

measured as a difference in difference between experimental and control group across waves (interaction term 

wave × treatment: β = .008[-.046, .061], z = 0.279, p = .780). Instead, vaccination intention increased 

significantly with time in both groups (β = .042[.009, .076], z = 2.501, p = .012). Note that there were no 

significant differences in intention to vaccinate between the two groups at the beginning of the experiment (β = 

.123[-.371, .617], z = 0.487, p = .626).

Results reported above include only participants who completed the experiment. We additionally explored how 

many messages are sufficient to observe a significant effect of expert endorsement on intention5. Table 2 

reports results including different subsets of the sample: the first row includes only participants who read all 6 

messages (results above), whereas the last one includes participants who read at least 1 message or more. 

Regardless of the messages exposed, effect of time is significant and robust, whereas the effect of the 

intervention remains non-significant.

 Table 2: Vaccination intention as a function of the number of consecutive messages read.

 N Expert endorsement  Control group  Baseline differences  

Messages  β z p β z p β z p
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Beliefs about vaccines

Regression analyses for vaccine beliefs did not reveal any significant effect of expert endorsement: after the 

experiment, participants in the experimental group reported around the same beliefs about the protectiveness of 

vaccines compared to the control group. This was true for both questions, protection to self (β = -.010[-.031, 

.012], z = -0.873, p = .383) and protection for others (β = .009[-.013, .031], z = 0.816, p = .414). Our control 

variables suggest that beliefs about the protection for others did increase over time in both groups (β = 

.030[.015, .044], z = 4.063, p < .001), but this increase was not significant for beliefs about the protection for 

self (β = .007[-.008, .022], z = 0.958, p = .338). Our tests also indicate that beliefs did not significantly differ at 

the beginning of the experiment (self: β = .066[-.108, .240], z = 0.744, p = .457; others: β = .025[-.146, .195], z 

= 0.284, p = .776). As a final robustness check, we test whether the role of the expert is also significant when 

including dropped-out participants. These tests confirm the non-significant effect of the intervention 

(Supplementary Tables in Appendix A.5).

6 280 0.008 

[-0.046,0.

061]

0.279 0.780 0.042 

[0.009,0.0

76]

2.501 0.012* 0.123 

[-0.371,0.

617] 

0.487 0.626

5+ 295 0.009 

[-0.040,0.

059]

0.373 0.709 0.043 

[0.012,0.0

74]

2.745 0.006** 0.096 

[-0.381,0.

573]

0.395 0.693

4+ 323 0.009 

[-0.040,0.

057]

0.347 0.729 0.043 

[0.012,0.0

74]

2.752 0.006** 0.044 

[-0.407,0.

496]

0.192 0.847

3+ 355 0.007 

[-0.042,0.

056]

0.281 0.778 0.045 

[0.013,0.0

77]

2.746 0.006** -0.013 

[-0.449,0.

424]

-0.056 0.955

2+ 386 0.004 

[-0.045,0.

053]

0.168 0.867 0.044 

[0.011,0.0

76]

2.642 0.008** -0.028 

[-0.450,0.

395]

-0.129 0.897

1+ 416 0.006 

[-0.043,0.

055]

0.227 0.820 0.042 

[0.010,0.0

74]

2.574 0.010* -0.010 

[-0.419,0.

398]

-0.050 0.960
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Discussion
This study aimed at testing the effectiveness of an intervention meant to promote positive beliefs about 

vaccines and to increase vaccination intention and uptake in a sample of U.K. residents. The intervention 

consisted of providing participants with pieces of information about the COVID-19 vaccine that addressed 

their reasons for being hesitant in vaccinating (debunking information). Concerns were expressed by the 

participants themselves in a preliminary survey, and response messages were vetted by a team of medical 

experts and researchers. Informative text snippets were provided to the same individuals in seven different 

waves, 10 days apart from each other. To test the effect of the intervention, we also monitored vaccine beliefs, 

intentions and behaviour in a control group that did not receive any of the messages.

Results show that expert endorsement did not have a significant effect on vaccination uptake, nor on 

vaccination intentions or beliefs about the protectiveness of COVID-19 vaccines. Our pre-registered analyses 

yielded null results, thus not supporting the original predictions. These results come in contrast to findings 

from an Italian sample who underwent a similar intervention Ronzani et al. (2022). One design deviation from 

the current study was that the control group also received the intervention messages, but these were endorsed 

by a generic "majority of respondents" (thus not specifying the qualifications of the experts). In this study, we 

found that while vaccination uptake did not significantly increase, both vaccination intentions and beliefs were 

more positive after the intervention.

What factors could explain the differences between these two studies? Below are a number of hypotheses that 

could in part explain this gap. Firstly, data from the two studies were collected in parallel, but the phases of the 

vaccination campaigns in the two countries did not coincide. As a reference, half of the eligible Italian 

population was administered at least a dose of the vaccine by the first week of July 2021, after the start of the 

experiment. In the UK, this event occurred around mid-March, much earlier than in Italy and before the start of 

the experiment. Not only was the timing of the campaign different, but also the policies discussed, such as the 

European COVID certificate, as well as the results of negotiations with vaccine companies. Indeed, since 

Brexit, many key negotiations and policies have been conducted separately for the UK and EU countries, 

which in turn may have influenced the topics covered in the media and public opinion. Distinct conditions 

could partly explain the non-significant results in the United Kingdom: a higher rate of vaccinations at the 

beginning of the experiment reduced the sample size available for analyses about vaccination intention: indeed, 

of those who completed all experimental waves, only 12 participants in the expert endorsement treatment 

initially reported that they were unwilling to be vaccinated when possible, compared to 20 in the control 

treatment. This may have contributed to a ceiling effect in the effectiveness of the intervention. However, a 

small number of vaccine hesitant participants would still not explain the non-significant difference between the 

two groups with regard to beliefs about the protectiveness of the vaccine. In fact, the number of sceptics was 

considerably larger and more balanced among the treatments. In this respect, other elements may have 

contributed to the non-significant effect of our intervention, such as a different responsiveness to our messages. 
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For example, exploratory analyses (Appendix A.3) suggest that the debunking message displayed in the first 

wave (about the time frame for vaccine development) was more likely to address concerns expressed by the 

Italian sample than by UK respondents, potentially making our intervention less effective. These and other 

differences may be the result of an effective communication campaign by the U.K. government or the National 

Healthcare System. Indeed, our data show that over the course of the experiment there was a significant 

increase in vaccination intentions and beliefs about the protective capabilities of vaccines towards others. 

Although there is no significant increase in the belief that vaccines can protect oneself, the numbers related to 

this belief were already quite high at the beginning of the experiment. Additional differences might have 

contributed to the observed results, such as socio-cultural differences (e.g., the entrenchment and spread of no-

vax movements in the two countries, trust in the healthcare system, etc.), the level of education in the two 

samples (stratified in the U.K. sample, unstratified and generally high in the Italian sample), as well as events 

of national resonance, such as the suspension of the Astra-Zeneca vaccine in Italy. These various discrepancies 

make comparing the two data sets an arduous task, despite the similarity of the experimental designs.

One more explanation to our non-significant results that seems unlikely is experimenter demand effect (Zizzo, 

2009). This effect predicts that participants report differently from their real intentions because they want to 

fulfil the experimenter’s presumed expectations. Participants in the control treatment may have conveniently 

concealed the offer of vaccination in order not to report their refusal of the vaccine, or they may have declared 

their intention to vaccinate while remaining, in reality, hesitant. We remain unconvinced by this explanation, as 

the control treatment did not cue any kind of intention on the part of the experimenters, thus making it unlikely 

that the participants unambiguously changed their behaviour towards a more pro-vaccine attitude. One final 

explanation is that the intervention that we designed might simply not be effective in certain populations 

(Bryan et al., 2021). As we note in Ronzani et al. (2022) The cultural characteristics of Italy make it peculiar in 

more than one way, and thus we may observe a certain degree of heterogeneity between populations more or 

less similar to this specific country. Further replications of the current design in different regions of the world 

will be needed to verify this explanation.

Conclusions
In this longitudinal study that followed a group of U.K. residents over the course of several months, we 

recorded their concerns, beliefs, attitudes and choices about vaccines. By offering information endorsed by 

experts addressing the main doubts raised by hesitant people (debunking), we attempted to increase 

participants’ intention to vaccinate and, consequently, vaccination uptake. Our results, however, reveal that our 

intervention was ineffective in achieving these results, or in changing participants’ beliefs about the 

protectiveness of vaccines. Further research is needed to understand why a similar intervention has worked in 

an Italian context but not among residents of the United Kingdom.
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Appendix A. Materials and Methods

Appendix A.1. Waves completed

Table A.3: Number of participants and retention rate for each wave of the study, by level of education, Control 

group.

Table A.4: Number of participants and retention rate for each wave of the study, by level of education, Expert 

group.

    Education    

Wave no 

qualifications

secondary high school college undergraduat

e

graduate doctorate

1: April 6–15 55 (100%) 174 (100%) 375 (100%) 106 (100%) 228 (100%) 109 (100%) 16 (100%)

2: April 16–25 52 (94.55%) 177 (101.72%) 355 (94.67%) 109 (102.83%) 220 (96.49%) 109 (100%) 15 (93.75%)

3: April 26–

May 5

50 (90.91%) 174 (100%) 357 (95.2%) 109 (102.83%) 223 (97.81%) 111 (101.83%) 14 (87.5%)

4: May 6–15 51 (92.73%) 172 (98.85%) 349 (93.07%) 110 (103.77%) 220 (96.49%) 103 (94.5%) 15 (93.75%)

5: May 16–25 46 (83.64%) 163 (93.68%) 334 (89.07%) 108 (101.89%) 214 (93.86%) 104 (95.41%) 14 (87.5%)

6: May 26–

June 4

47 (85.45%) 156 (89.66%) 324 (86.4%) 104 (98.11%) 214 (93.86%) 96 (88.07%) 16 (100%)

7: June 5–14 51 (92.73%) 163 (93.68%) 335 (89.33%) 106 (100%) 213 (93.42%) 102 (93.58%) 15 (93.75%)
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Table A.5. Proportion of participants in each treatment by number of waves completed. Note: this table 

includes for reference also participants who completed only one wave, although these participants were not 

included in the analyses as we could not measure the impact of our message intervention.

    Education    

Wave no 

qualifications

secondary high school college undergraduat

e

graduate doctorate

1: April 6–15 49 (100%) 176 (100%) 367 (100%) 102 (100%) 230 (100%) 114 (100%) 19 (100%)

2: April 16–25 51 (104.08%) 179 (101.7%) 360 (98.09%) 109 (106.86%) 221 (96.09%) 116 (101.75%) 15 (78.95%)

3: April 26–

May 5

51 (104.08%) 183 (103.98%) 358 (97.55%) 105 (102.94%) 217 (94.35%) 117 (102.63%) 15 (78.95%)

4: May 6–15 48 (97.96%) 179 (101.7%) 344 (93.73%) 102 (100%) 209 (90.87%) 107 (93.86%) 15 (78.95%)

5: May 16–25 51 (104.08%) 179 (101.7%) 335 (91.28%) 101 (99.02%) 209 (90.87%) 105 (92.11%) 16 (84.21%)

6: May 26–

June 4

48 (97.96%) 169 (96.02%) 332 (90.46%) 99 (97.06%) 211 (91.74%) 105 (92.11%) 13 (68.42%)

7: June 5–14 52 (106.12%) 181 (102.84%) 342 (93.19%) 103 (100.98%) 212 (92.17%) 106 (92.98%) 14 (73.68%)

Group

Waves Expert Control

7: 68.5% 67.9%

6: 10.1% 10.1%

5: 5.2% 5.3%

4: 4.7% 5.4%

3: 4.3% 3.0%

2: 3.2% 3.9%

1: 3.8% 4.4%
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Appendix A.2. Expert Survey

After collecting concerns about COVID-19 vaccines from vaccine hesitants in the prescreening survey, we 

asked COVID-19 researchers to express their agreement on a selection of rebuttals to such doubts. Researchers 

were recruited through word of mouth at the authors’ host institution and related research centres. These 

experts were asked to fill a short survey where they rated their level of agreement with a series of statements 

(e.g., "COVID-19 vaccines were developed in an appropriate time frame."; five-point response format, from 

"Strongly agree" to "Strongly disagree"). We received 10 responses (the number was not disclosed in the 

experiment), and sorted statements by the level of agreement between respondents. We then selected those 

claims that received support by a majority of respondents and included them as messages in the experiment 

(osf.io/m8cr6 for the full list).

Appendix A.3. Concern differences between samples

In each wave of the experiment, participants in the treatment group and participants in the Italian sample were 

asked about their agreement with one of the many concerns that they had originally raised in the pre-screening 

phase. As an exploratory analysis, we compared how many respondents still agreed with these initial doubts, 

and compared this level of agreement between the two samples. We found that in the first wave, the Italian 

sample was much more sceptical about the time frame in which the vaccines were developed: only 58% of 

Italian participants agreed with the statement “I think that COVID-19 vaccines were developed in an 

appropriate time frame”, compared to 71% of UK participants. This difference is statistically significant (χ2(2) 

= 71, p < 0.001; BF10 = 4.8 × 1013). Conversely, Italian respondents were less sceptical than UK respondents 

in waves 3 (“it is important that all eligible individuals get vaccinated;” 93% versus 88% agreement, χ2(2) = 

24, p < 0.001; BF10 = 66.5) and 6 (“vaccines can protect people from virus mutations;” 65% versus 59% 

agreement, χ2(2) = 17, p < 0.001; BF10 = 9.8). However, please note the following two caveats: first, we did 

not ask these questions in the UK control treatment, so we only have data for half of that sample. Second, our 

intervention could also have affected changes in agreement in later waves, making concern differences in 

subsequent waves less obvious to interpret. With these limitations in mind, it is still interesting to observe an 

initial difference of opinion distinguishing the two samples.

Appendix A.4. Vaccination intention including non-consecutive 
participation

Table A.6: Vaccination intention as a function of the number of messages read (including non-consecutive 

participation.).

 N Expert endorsement  Control group  Baseline differences  

Messages  β z p β z p β z p

https://osf.io/m8cr6/
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Table A.7: Protectiveness of vaccine for self: regression results (uncorrected) as a function of the number of 

messages read.

6 1599 -0.010 

[-0.031,0.

012]

-0.873 0.383 0.007 

[-0.008,0.

022]

0.958 0.338 0.066 

[-0.108,0.

240]

0.744 0.457

5+ 1635 -0.009 

[-0.030,0.

013]

-0.791 0.429 0.006 

[-0.008,0.

021]

0.840 0.401 0.059 

[-0.110,0.

228]

0.688 0.491

4+ 1728 -0.009 

[-0.030,0.

012]

-0.835 0.404 0.006 

[-0.009,0.

021]

0.804 0.421 0.052 

[-0.113,0.

218]

0.623 0.533

3+ 1806 -0.009 

[-0.030,0.

012]

-0.804 0.421 0.006 

[-0.009,0.

020]

0.757 0.449 0.058 

[-0.103,0.

219]

0.702 0.483

2+ 1893 -0.010 

[-0.030,0.

011]

-0.906 0.365 0.007 

[-0.008,0.

021]

0.893 0.372 0.068 

[-0.089,0.

226]

0.849 0.396

1+ 1973 -0.009 

[-0.029,0.

012]

-0.828 0.408 0.006 

[-0.008,0.

021]

0.845 0.398 0.053 

[-0.100,0.

206]

0.676 0.499

 N Expert endorsement  Control group  Baseline differences  

Messages  β z p β z p β z p

6 280 0.008 

[-0.046,0.

061]

0.279 0.780 0.042 

[0.009,0.0

76]

2.501 0.012* 0.123 

[-0.371,0.

617]

0.487 0.626

5+ 345 0.017 

[-0.030,0.

063]

0.699 0.485 0.040 

[0.010,0.0

70]

2.602 0.009** 0.052 

[-0.389,0.

494]

0.232 0.817

4+ 387 0.020 

[-0.026,0.

066]

0.844 0.399 0.039 

[0.008,0.0

70]

2.495 0.013* -0.035 

[-0.459,0.

388]

-0.164 0.870
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Appendix A.5. Protectiveness beliefs as a function of number of messages 
read

Table A.8: Protectiveness of vaccine for others: regression results (uncorrected) as a function of the number of 

messages read.

3+ 434 0.025 

[-0.022,0.

072]

1.035 0.301 0.037 

[0.007,0.0

68]

2.374 0.018* -0.051 

[-0.461,0.

359]

-0.242 0.809

2+ 468 0.022 

[-0.025,0.

069]

0.917 0.359 0.037 

[0.006,0.0

69]

2.310 0.021* -0.082 

[-0.479,0.

315]

-0.407 0.684

1+ 500 0.017 

[-0.030,0.

063]

0.703 0.482 0.039 

[0.009,0.0

68]

2.555 0.011* 0.042 

[-0.340,0.

425]

0.217 0.828

 N Expert endorsement  Control group  Baseline differences  

Messages  β z p β z p β z p

6 1599 0.009 

[-0.013,0.

031]

0.816 0.414 0.030 

[0.015,0.0

44]

4.063 <0.001**

*

0.025 

[-0.146,0.

195]

0.284 0.776

5+ 1635 0.008 

[-0.013,0.

029]

0.725 0.469 0.030 

[0.016,0.0

44]

4.175 <0.001**

*

0.015 

[-0.151,0.

180]

0.175 0.861

4+ 1728 0.007 

[-0.014,0.

028]

0.644 0.519 0.031 

[0.016,0.0

45]

4.207 <0.001**

*

0.011 

[-0.151,0.

173]

0.132 0.895

3+ 1806 0.008 

[-0.013,0.

029]

0.752 0.452 0.030 

[0.015,0.0

44]

4.072 <0.001**

*

-0.006 

[-0.164,0.

153]

-0.071 0.943

2+ 1893 0.008 

[-0.013,0.

029]

0.725 0.468 0.030 

[0.015,0.0

44]

4.085 <0.001**

*

0.000 

[-0.155,0.

155]

-0.002 0.998
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Footnotes
1.  For more context about the experimental literature, please consult the twin publication of this 

report:doi.org/10.1016/j.vaccine.2022.06.031. ↩

2. 

We decided to exclude the ’other education’ category from the survey since it was not possible to match this 

category with data available for participants on Prolific. It may in fact have been the case that foreign 

degrees that the Office for National Statistics considers as ’other education’ 

(www.ukdataservice.ac.ukmedia262853discover_sqb_education_schneider.pdf) were instead reported by the 

participants as equivalent to UK degrees, thus producing a mismatch in classification. We thus decided to 

keep the proportions for the other education levels while removing this category.

 We did not carry out any analysis including education as we controlled for this variable through sampling 

and had no pre-registered hypothesis related to it. ↩

3.  This fact is reflected in the attrition rate of Table 1, which can also be negative (see the increase of 

participants in the control treatment between wave 2 and wave 3). Robustness analyses include participants 

who completed fewer waves, with and without excluding participants re-entering the experiment. These 

analyses yield the same statistical results as in the main text (see Supplementary Analyses). ↩

4.  The message emphasises that these are not general statistics, but rather data that have been collected by 

the experimenters from a specific sample of medical researchers. This notwithstanding, we did not include 

the names or affiliations of the experts interviewed, as this information may have influenced participants’ 

responses more than the message itself, and may have reduced the generalizability of the findings, for 

example because the name of the expert or institution may have polarised responses. ↩

5.  Interpretation of these analyses is valid if there are no confounding factors affecting how many waves 

participants completed before dropping out. In other words, whether or not taking part in some waves of the 

study should not be dictated by endogenous factors. A potential confound is that only participants who were 

strongly motivated completed multiple consecutive waves. For this reason, we allowed participants to re-

https://www.ipsos./
https://doi.org/10.1016/j.vaccine.2022.06.031
https://wellcome.org/reports/wellcome-global-monitor/2018/chapter-3-trust-science-and-health-professionals
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https://www.ukdataservice.ac.uk/media/262853/discover_sqb_education_schneider.pdf
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