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Key Messages

e Current research evidence suggests that communications aimed at debunking vaccine-related misinformation
should be used judiciously and sparingly.

This proposal is broadly consistent with existing policies and practices of many national and local public health
policymakers and communicators in the UK, which emphasise responding to false or misleading claims about
vaccines by communicating accurate information and facts, and reserving debunking strategies for potential
use in a more limited set of circumstances.

e Debunking messages may be more successful when they can be formulated, tailored and targeted to specific
subgroups of people, and specific misinformation claims and narratives, based on insights derived from:

public health surveillance data analysis;

(social) media analytics;

best practice toolkits and guidance;

professional expertise, experience and judgement; and

analysis and understanding of why different people hold and maintain specific vaccine-related
misinformation beliefs.

O O O O O

o While there is some evidence that debunking messages can reduce vaccine-related misinformation beliefs or
improve vaccine attitudes, there is no clear evidence that any such changes in beliefs or attitudes are
accompanied by positive or negative changes in people’s vaccination intentions; and there is almost no current
research evidence concerning the effects of debunking on vaccine uptake.

e Drawing more specific practical insights from current research evidence about when — under what
circumstances and for whom —communications aimed at debunking vaccine-related misinformation are more
or less likely to be effective is hampered by key differences between research studies, including in the research
guestions they address, and in the outcomes and differential effects they assess, using various different
measures.

e The current evidence base is limited by the lack of studies designed to assess the differential effects of 'real-
world' messages developed to debunk evolving vaccine-related misinformation narratives on beliefs,
intentions and uptake behaviour over time in a large, diverse UK population sample. If stakeholders judge
there is a need to develop further research that more directly addresses uncertainties about if and when to
debunk vaccine-related misinformation in a current UK context, then scoping and development of such
research could be informed by insights from this review.



Executive Summary

Background

Misinformation about COVID-19 has proliferated in digital and physical environments throughout the
pandemic. Exposure to false or misleading claims about COVID-19 and other vaccines has been associated
with serious and widespread harms to people’s physical and mental health, and rates of severe illness and
death from COVID-19 are higher among unvaccinated people. Developing effective ways to counter vaccine-
related misinformation and its spread has therefore become a key challenge for policymakers, public health
practitioners, and communications professionals.

Debunking can be defined as any form of direct communication aimed at correcting, refuting or rebutting an
established misinformation claim or narrative. When debunking reduces people’s beliefs in vaccine-related
misinformation, changes attitudes to vaccination, reduces vaccine hesitancy and/or increases intentions to
be vaccinated, it could help to increase uptake of vaccines. However, when debunking unintentionally
strengthens people’s beliefs in vaccine-related misinformation, increases vaccine hesitancy and/or reduces
intentions to be vaccinated, it could instead discourage uptake.

Based on our initial engagement with UK stakeholders involved in tackling misinformation, we conducted a
rapid evidence review that aimed to address the following question:

For whom and/or under what circumstances is debunking misinformation about vaccines likely to be more
effective than either providing accurate information only, or not responding, for:

e Reducing people’s vaccine-related misinformation beliefs;

e Changing people’s attitudes to vaccines;

e Reducing people’s vaccine hesitancy or resistance, or increasing their intentions to be vaccinated,;
and/or

e Increasing people’s uptake of vaccines?

In addition, what are the key gaps and uncertainties in this body of research evidence?

Methods

We searched multiple sources, including our map of research on COVID-19 misinformation, the OpenAlex
dataset, and four electronic databases, up to early September 2022. Retrieved records were screened against
prespecified eligibility criteria. Only studies with a parallel group, randomised controlled trial design were
eligible for consideration. Data were extracted from each included study on its key characteristics, principal
findings, implications for practice and policy, and implications for research. Extracted data were tabulated,
analysed and summarised, and we have also created an open-access web database of included studies and

their key characteristics.

Results

Characteristics of Included Studies

47 randomised controlled trials are included in the review, published since 2010. Most of these studies
involved people from the United States, while only one involved people from the UK. Most studies involved
young adults, adults and/or older adults, while a few specifically focused on parents.


https://eppi.ioe.ac.uk/eppi-vis/login/open?webdbid=232
https://eppi.ioe.ac.uk/CMS/Portals/0/Debunking%20RER_Summary_Web_09-2022.pdf
https://eppi.ioe.ac.uk/eppi-vis/login/open?webdbid=294

Misinformation Types

Included studies focused either on misinformation about vaccines or viruses in general, or about specific
vaccines or viruses, including measles, mumps and rubella, COVID-19, influenza, human papilloma virus
(HPV), and Zika. Most studies investigated debunking of false or misleading claims relating to the safety,
efficacy or necessity of vaccines. Fewer investigated debunking of conspiracy theories, claims concerning
political or economic motives of people or organisations involved in vaccine development or claims about the
vaccine development process.

Interventions

All included studies investigated messages that included a debunking component, with fewer investigating
messages that also incorporated explicit repetition of the false or misleading information or myth being
debunked, and/or additional accurate information about the vaccine or virus. Corrections used in debunking
messages were mostly fact-based, with fewer logic-based, source-based, or fact-check label only corrections.
Media channels included social media platforms, websites or blogs, newspapers, radio, and online video.
However, in many cases, participants were exposed to debunking messages that were communicated either
via printed materials, or via an online survey, specifically developed for the study.

Outcomes and differential effects

Most included studies assessed the effects of debunking messages on participants’ vaccine-related
misinformation beliefs. Many also assessed effects on participants’ attitudes to vaccination and/or their
vaccine hesitancy, resistance, or intentions. Only two studies assessed effects on participants’ vaccine uptake.
Most studies incorporated assessments of ‘for whom’ debunking messages were most likely to be effective,
with fewer investigating ‘under what circumstances’ they were most likely to be effective.

Main Findings of Included Studies

Overall, the findings of included studies are equivocal about the effects of debunking messages on people’s
vaccine-related misinformation beliefs and/or vaccine attitudes. Some studies found overall beneficial effects
of debunking messages on beliefs or attitudes. However, others found adverse effects of debunking on these
outcomes, no effects on these outcomes, or mixed and/or differential effects.

The findings of some included studies suggested debunking messages might be less likely to have beneficial
effects on beliefs or attitudes —and more likely to have adverse effects on these outcomes —among people
who more strongly hold misinformation beliefs, or who are more resistant to vaccination. Conversely, these
interventions might be more likely to have beneficial effects on beliefs or attitudes — and /ess likely to have
adverse effects on these outcomes —among people who more weakly hold (or do not hold) vaccine-related
(and other) misinformation beliefs, or who are /ess resistant to vaccination.

Whilst these findings confirm that debunking messages can reduce vaccine-related misinformation beliefs
and improve vaccine attitudes among at least some people, most studies that identified a beneficial impact
of debunking on such beliefs or attitudes did not find any corollary effects on people’s intentions to be
vaccinated. More generally, the effects of debunking on vaccine hesitancy, resistance and/or intentions were
inconsistent between included studies.

Overall, there is no clear evidence of any differences in patterns of results between (i) studies that compared
debunking with ‘information only’, (ii) those that compared debunking with ‘not responding’ (control), and



(iii) those that incorporated both types of comparison: evidence for the effects of debunking appeared
similarly equivocal among all three subgroups of studies.

Implications for Practice and Policy

Communications aimed at debunking vaccine-related misinformation clearly can have a beneficial influence
on vaccine-related misinformation beliefs and/or attitudes, among at least some people. However, such
changes are not necessarily accompanied by positive changes in people’s intentions to be vaccinated. There
is also currently high uncertainty about whether debunking messages encourage uptake of vaccines.

Communications aimed at debunking vaccine-related misinformation should therefore be used judiciously
and sparingly, as part of broader communications strategies and vaccine promotion campaigns that also
target the wider array of psychological antecedents and other determinants of vaccine hesitancy, acceptance,
and uptake.

Debunking messages are also unlikely to influence people’s vaccine-related beliefs, attitudes or intentions in
the same way. Communications of this kind may therefore be more successful when they can be formulated,
tailored and targeted to specific subgroups of people, and specific misinformation claims or narratives, based
on insights derived from:

e public health surveillance data analysis;

e (social) media analytics and active monitoring of health communications in media channels;

e best practice toolkits and guidance;

e professional expertise, experience and judgement; and

e analysis and understanding of why different people hold and maintain specific vaccine-related
misinformation beliefs.

Policymakers and communicators should continue with the practice of engaging trusted, influential people
(‘key messengers’) to act as co-producers and senders of debunking messages and other communications
aimed at countering vaccine-related misinformation to promote vaccine uptake. More generally,
policymakers and communicators should also continue to draw on insights from behavioural science when
formulating debunking messages and other communications-based responses.

Implications for Research

A key gap in the current research evidence base is the lack of any studies designed to assess the differential
effects of 'real-world' messages developed to debunk dynamic and evolving vaccine-related misinformation
narratives on misinformation beliefs, and on vaccine intentions and uptake, over time in a large, diverse UK
population sample. If stakeholders judge there is a need to develop further research that more directly
addresses uncertainties about if and when to debunk vaccine-related misinformation in a current UK context,
then scoping and development of such research could be informed by insights from this review.

Our review findings suggest that further efforts could be most appropriately applied to formulating a call for
proposals for a randomised study, embedded in sequential waves of a longitudinal UK population survey,
designed to address the most important aspects of this complex question, and with the potential to directly
inform implementation in the UK context.



1. Background

1.1 COVID-19 and vaccine-related misinformation

From its outset the COVID-19 pandemic has fuelled unprecedented and sustained levels of global demand
for, and supply of, related information in digital and physical environments, as governments, scientists and
people everywhere rapidly sought to better understand how to protect their own and others’ health from
the virus (Pian 2021). This situation led the World Health Organization to declare a parallel ‘infodemic’,
warning that too much information about COVID-19, including false or misleading information, would be
likely to influence people’s behaviour in ways that could severely undermine public health mitigation
strategies (WHO 2020).

Misinformation can be defined as information that has features of being false, misleading or unsubstantiated,
relative to current expert opinion and evidence (Vraga 2020). However, expert opinion and evidence evolve
over time — especially in the context of a new virus —and misinformation and information are also complex
phenomena, which are not binary, mutually exclusive or fixed. For example, misinformation claims often refer
to at least some factual information aligned with current expert opinion (Peng 2021), and trusted information
sources can unintentionally become vectors for spreading misinformation (e.g. if content becomes out of
date compared with current evidence). Public use of the terms ‘misinformation” and ‘information’ is therefore
inevitably contested, and such debates have social, political, behavioural and other dimensions. Closely
related phenomena include disinformation, malinformation, conspiracy theories, myths, fake news and
pseudoscience (Tandoc 2017, Wardle 2017).

A range of different types of COVID-19-related misinformation claims became established (or re-established)
in digital and physical environments during the early phase of the pandemic (Brennen 2020, Gabarron 2021,
van der Linden 2020) including claims relating to the origins of the virus, its spread through communities,
actions, policies or responses of public authorities, and preventive measures or potential treatments. Later,
once news of the development of COVID-19 vaccines became widespread, vaccine-related misinformation
claims also proliferated, including claims relating to the safety, efficacy or necessity of the vaccines, political
or economic motives to develop them, and various conspiracy theories (Skafle 2022, Smith 2020).

Exposure to COVID-19-related misinformation has been associated with various harms to people’s physical
and mental health (do Nascimento 2022, Bierwiaczonek 2022, Rocha 2021, van Mulukom 2022). Exposure to
vaccine-related misinformation has also been associated with serious adverse health, public health and social
impacts in the context of COVID-19 and other viruses (Lieneck 2022, Ripp 2022). Higher rates of severe iliness
and death from COVID-19 have also been observed among unvaccinated people (ONS 2022). However, the
reasons behind uptake of, or hesitancy towards, COVID-19 and other vaccines are complex (Abba-Aji 2022,
Andreas 2022, Crawshaw 2021, Kafadar 2022, Kamal 2022, Smith 2022). Developing effective ways to counter
vaccine-related misinformation and its spread has therefore become a key challenge and priority for
policymakers, public health practitioners, and communications professionals involved in COVID-19 and other
vaccination promotion campaigns.

1.2 Interventions for tackling COVID-19 and vaccine-related misinformation

Various kinds of interventions have been proposed to help tackle misinformation, related phenomena, and
their spread, including in the context of COVID-19 (Bontcheva 2020, Janmohamed 2021). These range from
measures focused on upstream prevention, such as education to develop media or health literacy skills



(Edwards 2021), to more downstream strategies attempting to alter cognitive and behavioural responses to
misinformation, or limit its spread, more directly. The latter include communications-based responses aimed
at ‘inoculating’ people against potential misinformation before specific false or misleading claims or
narratives become established (pre-bunking) (van der Linden 2020), or aimed at debunking, or fact-checking,
such claims or narratives after they have become established (Chan 2017, Walter 2018, Walter 2020, Walter
2021); technical and/or algorithmic solutions (Gradon 2021), including the automated (or semi-automated)
identification, removal or blocking of misinformation content on social and other digital media platforms
(Krasodomski-Jones 2019, Marsden 2020); and regulatory or legal measures, such as increased regulation of
social media platforms and content or criminal sanctions against ‘senders’ (sources) of harmful
misinformation (Helm 2021).

Countermeasures to misinformation can be placed on a continuum from less to more intrusive, in terms of
their potential to impinge on freedoms of speech and expression (Helm 2021). For example, interventions
focused on improving people’s media, digital or health literacy skills (education and training) — which already
feature in the UK Government’s draft Online Safety Bill (UK Government 2022) — and communications-based
responses are less restrictive of individual liberties or autonomy, compared with content removal or blocking,
and regulatory or legal measures. If less restrictive interventions are also effective in achieving their intended
outcomes, they may be more attractive and feasible for policymakers to implement (Giubilini 2019).

1.3 Debunking COVID-19 and other Vaccine-Related Misinformation

Debunking can be defined as any form of direct communication aimed at correcting, refuting or rebutting an
established misinformation claim or narrative (Lee 2021). Exposure to both misinformation claims, and
communications aimed at correcting them, is a commonly reported experience in digital and physical
environments (Bode 2021b). Debunking communications invariably integrate messaging intended to correct
one or more misinformation narratives after they have already become established, with or without explicitly
repeating the myth and/or incorporating messaging intended to convey other accurate and/or vaccine
promoting information (Lewandowsky 2012, Roozenbeek 2022a).

When debunking reduces people’s beliefs in vaccine-related misinformation, changes attitudes to
vaccination, reduces vaccine hesitancy and/ or increases intentions to be vaccinated, it could help to increase
their uptake of vaccines (Caulfield 2020). However, when debunking unintentionally strengthens people’s
beliefs in vaccine-related misinformation, increases vaccine hesitancy and/or reduces intentions to be
vaccinated, it could instead discourage vaccine uptake.

During the summer of 2022, we convened a series of informal 1-to-1 discussions with selected stakeholders,
who had been engaged in tackling health-related and other misinformation during the COVID-19 pandemic
within the scopes of their roles in UK national or local government (including public health), or third sector
organisations. The aims of this initial engagement were to find out what countermeasures stakeholders had
deployed to tackle COVID-19 and other misinformation, and to progressively iterate between (a)
understanding demand among stakeholders for research evidence to inform their policies and practice, (b)
preliminary scoping to investigate the availability and characteristics of relevant bodies of research evidence
that could be summarised to help address those policy and practice questions, and (c) formulating the
guestions and eligibility criteria for this rapid evidence review.

In these discussions, we heard from multiple stakeholders that countermeasures deployed in the UK at
national and local levels during the COVID-19 pandemic had primarily focused on communications-based
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responses to health-related misinformation narratives that had already become established, with vaccine-
related misinformation becoming a key target for intervention. Communications professionals have been
central to the coordination and delivery of such responses, typically working in coordination with data
analysts, public health specialists, and ‘key messengers’, including elected officials and influential members
of the public and communities. At a local level, communications-based responses have been highly tailored
to address the specific needs and concerns of local populations and communities, informed by public health
surveillance data, media monitoring and analytics, and ‘on the ground’ intelligence. These tailored
communications have also used images of local people, and local branding or messaging.

We also heard from stakeholders that communications-based responses to COVID-19 vaccine-related
misinformation had typically been deployed as part of broader communications campaigns aimed at reducing
COVID-19 vaccine hesitancy and promoting vaccine uptake, which had invariably emphasised providing
accurate information with positive framing. National government guidance for local and national health
communicators during the COVID-19 vaccination programme had also focused on providing accurate
information, and generally advised against debunking — primarily due to concerns about the risks of
amplifying misinformation claims. However, multiple stakeholders expressed a common interest in
understanding what is known from current research evidence about when — under what circumstances
and/or for whom — it might be better to go further, by directly debunking vaccine-related misinformation
claims, as well as when it might be better not to respond to such claims.

2. Review Question

This rapid evidence review aimed to address the following question:

For whom and/or under what circumstances is debunking misinformation about vaccines likely to be more
effective than either providing accurate information only, or not responding, for:

e Reducing people’s vaccine-related misinformation beliefs;

e Changing people’s attitudes to vaccines;

e Reducing people’s vaccine hesitancy or resistance, or increasing their intentions to be vaccinated,;
and/or

e Increasing people’s uptake of vaccines?

In addition, what are the key gaps and uncertainties in current research evidence?

3. Methods

Further details of the methods used in this rapid evidence review are available on request. Brief details of
methods and procedures are provided below, with links to supplementary files.

3.1 Study identification

We identified eligible primary studies by searching multiple sources, including our map of research evidence
on misinformation about COVID-19 (Shemilt 2022), the OpenAlex dataset (Chawla 2022), and four electronic
databases covering health, social sciences and psychology research, from 2010 up to early September 2022.
Further details of database searches (including the OpenAlex search) can be viewed and downloaded here.


https://eppi.ioe.ac.uk/CMS/Portals/0/Debunking%20RER_Database%20Searches_Final_09-2022.pdf

Retrieved records were screened against prespecified eligibility criteria in two stages. First, for title-abstract
screening, bibliographic records were imported into EPPI-Reviewer software (Thomas 2022), deduplicated

and dual-screened, using active learning (O’Mara-Eves 2015) to continually re-prioritise the list of records yet
to be screened. Second, for full text screening, published articles reporting potentially eligible studies were
retrieved and dual-screened, with conflicts resolved by discussion and consensus.

3.2 Data extraction and analysis

A pilot data extraction and coding tool was developed and applied by two researchers to the same five
included study reports. After discussion and refinement, the tool was used to extract data from each included
study on its characteristics, principal findings, implications for practice or policy, and implications for
research.

Each study was coded by one researcher, with key uncertainties resolved by discussion between two
researchers. Extracted data were tabulated, analysed and summarised, and we have also created an open-
access web database of included studies and their key characteristics (see also ‘4.1. Characteristics of
included studies’).

4. Results

4.1 Characteristics of Included Studies

We identified 47 studies eligible for inclusion in this review published since 2010 (Amazeen 2022, Bode 2015
'Study 1/, Burger 2022, Carey 2020 ‘Yellow fever experiment’, Chockalingam 2021, Clayton 2021 'General
parent study’, Clayton 2021 'Non-compliance study’, Dixon 2013a, Dixon 2013b, Dixon 2015, Featherstone
2020, Gawronski 2022 'Experiment 1’ Gawronski 2022 'Experiment 2’, Haglin 2017, Helfers 2022, Horne 2015,
Jolley 2014 'Study 2’, Jolley 2017 'Study 1, Jolley 2017 'Study 2, Kim 2021, Lee 2022, Lunz Trujillo 2021 'Large
survey experiment’, Lyons 2019, Nyhan 2014, Nyhan 2015, Pluviano 2017, Pluviano 2019, Pluviano 2022
'Experiment 1’, Pluviano 2022 'Experiment 2, Porter 2022, Reavis 2017 'Study 1’, Schmid 2019 'Experiment
1’, Schmid 2019 'Experiment 2’, Schmid 2019 'Experiment 3’, Schmid 2019 'Experiment 4’, Schmid 2019
'Experiment €', Steffens 2021, Stojanov 2015, Sullivan 2019 ‘Experiment’, Sullivan 2019 'Replication attempt’,
Sun 2022, Vraga 2019, Vraga 2020 'Study 2’, Xiao 2021, Yousuf 2021, Yue Dai 2022, Zhang 2021).

These 47 included studies (38 articles) were identified from 8,030 records retrieved by our database searches.
A PRISMA Flow Diagram (Page 2021) can be viewed and downloaded here. We have also created an open-
access web database to enable interactive exploration of these 47 included studies by their key
characteristics, including the populations, types of misinformation, debunking messages (interventions),
comparators, outcomes and differential effects they investigate. Selected key characteristics of included

studies are summarised below?.

Study designs

Only studies with a parallel group, randomised controlled trial design were eligible for consideration in this
review. Almost all included studies (46 of 47) are individual randomised controlled trials (i.e. individual
participants were randomly assigned to intervention or comparator groups). The other study (1 of 47) is a

1 Please note that totals in this section do not necessarily add to 47 studies, because (i) multiple characteristics can apply
to each study and (ii) some characteristics are not reported for some studies.
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cluster randomised controlled trial (i.e. clusters of participants — in this case ‘households — were randomly
assigned to intervention or comparator groups). Three included studies were also conducted within the
framework of a population survey (Clayton 2021 ‘General parent study’, Clayton 2021 ‘Non-compliance
study’, Nyhan 2015).

Populations/ Participants

One included study involved participants from the United Kingdom (Pluviano 2017) and this study also
included Italian people. Most of the studies involved people from the United States (34 studies), while around
a quarter involved people from other European countries (Germany, Italy, Macedonia, or The Netherlands)
(11 studies). Most studies involved young adults (40 studies), adults (38 studies) and/or older adults (32
studies), while 6 studies specifically focused on parents and guardians.

Misinformation Types

Included studies focused either on misinformation (and/or closely related phenomena) about vaccines or
viruses in general (22 studies), or misinformation about specific vaccines or viruses, including: measles,
mumps and rubella (MMR) (10 studies); COVID-19 (7 studies); influenza (7 studies); human papilloma virus
(HPV) (4 studies); or Zika (4 studies). Most included studies investigated debunking of false or misleading
claims relating to the safety, efficacy and/or necessity of vaccines (40 studies), with fewer investigating
debunking of conspiracy theories (7 studies), claims concerning the political or economic motives of people
or organisations involved in vaccine development (7 studies), or about the vaccine development process itself
(e.g. concerning the speed of development of new vaccines, or provision of/ access to them) (4 studies) (Smith
2020).

Interventions

Included studies investigated the effects of different debunking messages with a wide variety of
characteristics. One key dimension of variation concerns the composition of the debunking message(s) used
(Lewandowsky 2020). All investigated messages that included a debunking component (i.e. messaging
designed to correct, refute or rebut false or misleading claims about vaccines) (40 studies reported details)
with fewer investigating communications that also incorporated explicit repetition of the false or misleading
information, or myth, being debunked (17 studies) and/or additional accurate information (not pertaining to
the false or misleading information, or myth, being debunked) about the vaccine or virus concerned (11
studies). The number of debunking message variations evaluated within each study ranges between 1 and 5,
with a median of 1 (see also ‘Differential effects” below).

Correction types used in debunking messages can be classified as ‘fact-based’, ‘source-based’, ‘logic-based’
(Kim 2021), or ‘“fact-check label only’. Most included studies investigated debunking using fact-based
corrections (42 studies), which aim to counter misinformation by explaining relevant facts that conflict with
false or misleading claims. Several studies (also) investigated debunking using logic-based corrections (10
studies), which use rhetorical approaches to highlight the logical flaws in misinformation claims. Few studies
(also) investigated debunking using source-based corrections (2 studies), which highlight the motives or
disreputable traits of misinformation sources; or using fact-check labels only (2 studies).

Included studies investigated debunking messages sent using a variety of media channels, including: social
media platforms (Facebook, Twitter or Instagram) (12 studies); websites or blogs (11 studies); newspapers or
magazines (4 studies); radio (1 study); or online video (1 study). Other included studies were conducted via
online survey platforms (e.g. Amazon Mechanical Turk) (18 studies), or using printed materials specifically
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prepared for the study (4 studies). Correspondingly, most studies investigated debunking using a text-only
modality (45 studies), several studies investigated use of both text and images (usually via social media) (11
studies), and single studies investigated audio (1 study) or video (1 study) modalities.

Most included studies investigated debunking messages attributed to ‘expert’ sources (39 studies), including
national government or health agencies (17 studies), scientists or researchers, or generic experts, fact-check
organisations, or health care organisations/ professionals. Fewer studies investigated debunking messages
attributed to ‘non-expert’ sources messengers (14 studies), typically generic non-experts (9 studies) or media
organisations (4 studies). One included study investigated debunking messages attributed to national or local
government elected officials or political leader(s), while none investigated debunking by faith organisations/
leaders, nor cultural or sporting organisations.

Comparisons and comparators

All included studies incorporated at least one comparison between (a) ‘debunking’ and ‘information only’ (9
studies), and/or (b) ‘debunking’ and (c) ‘control’ (‘not responding’) (45 studies). However, these 47 studies
were originally designed to address a variety of specific research questions, which only partially coincide with
those we aimed to investigate in this rapid evidence review (see ‘2. Research questions’). For example, one
included study aimed to assess the impacts of “a video containing evidence-based content, social norms
modelling and debunking strategies... compared to a video containing information and social norms without
debunking strategies” on vaccine-related misinformation beliefs and attitudes to vaccines among older adults
in The Netherlands (Yousef 2021). The number of eligible comparisons within each included study (with or
without reporting usable data or results) ranged between 1 and 8, with a median of 2.

Another key dimension of variation between included studies concerns whether or not participants assigned
to ‘debunking’, ‘information-only’, and/or ‘control’ arms of studies were also separately exposed (typically
immediately beforehand) to stimulus materials containing vaccine-related misinformation claims/ narratives.
For example, in one included study, some participants were exposed to a Facebook post claiming that COVID-
19 vaccines were developed so quickly that they could not be safe (Amazeen 2022). This review includes
studies in which all eligible intervention and comparator groups were exposed to separate stimulus materials
of this kind (e.g. Jolley 2017 ‘Study 2’), as well as those in which none of the eligible intervention and
comparator groups were exposed to such materials (e.g. Lunz Trujillo 2021). It also includes studies in which
participants in the intervention group(s), but not in comparator group(s), were exposed to separate stimulus
materials of this kind (e.g. Sullivan 2019 ‘Experiment’). However, we excluded studies in which participants
in the comparator group(s), but not in the intervention group(s), were exposed to separate stimulus materials
of this kind, since any such comparisons are likely to exaggerate any beneficial effects of debunking messages
on target outcomes, relative to comparator groups.

Outcomes

Many included studies assessed the effects of debunking messages on participants’ vaccine-related
misinformation beliefs (35 studies). Many (also) assessed the effects of debunking on participants’ attitudes
to vaccination (21 studies) and/or their vaccine hesitancy, resistance or intentions (31 studies). Two included
studies (also) assessed the effects of debunking on vaccine uptake.

In general, there are key differences (i.e. heterogeneity) between included studies in approaches to
measuring outcomes for three of these four outcome types (i.e. beliefs, attitudes, and hesitancy/ resistance/

intentions). Approaches varied in terms of specific features of outcome measurement techniques or
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instruments, metrics and data formats for analysis, and methods of aggregation (how group data are
summarised). However, timepoints for outcome measurement are largely consistent among included studies:
outcomes were typically measured immediately after exposing participants to either debunking or
comparator messages; and longer-term follow-up was exceptional. Also, classifying specific outcome
measures used among included studies into these types was sometimes complicated by included studies
having measured (and reported) composite outcomes that combine multiple response items spanning more
than one outcome domain.

Differential effects

Included studies investigated a wide variety of potential differential effects of debunking relevant to our
review questions concerning for whom, and/or under what circumstances, debunking vaccine-related
misinformation is likely to be more effective than providing information only, or not responding.

For whom?

Most included studies incorporated some kind of assessment of whether the outcomes (main effects) of
‘debunking’ (versus ‘information only’ and/ or ‘control’) were modified by characteristics of study participants
(for whom’) (38 studies). Figure 1 illustrates the wide variety of participant characteristics investigated as
potential effect modifiers (differential effects) across these included studies.

Overall, included studies assessed cognitive variables as potential effect modifiers (e.g. vaccine-related
misinformation beliefs, perceptions of risk of vaccination, and/or other perceptions or psychological
antecedents — measured at the beginning of the studies), more often than they assessed demographic and/or
socio-economic variables (e.g. gender, race, ethnicity, culture or language, education level).

Under what circumstances?

Many included studies incorporated some kind of assessment of whether the outcomes (main effects) of
‘debunking’ were modified by the type(s) of misinformation (5 studies) and/or characteristics of the
debunking messages (22 studies) investigated.

With regards to types of misinformation, 5 included studies assessed differential effects by vaccines or viruses
(3 studies: Pluviano 2022 ‘Experiment 1’, Pluviano 2022 ‘Experiment 2’, Zhang 2021), misinformation claim
types (2 studies: Lyons 2019, Porter 2022) and/or senders or sources of misinformation (1 study: Porter
2022).

Figure 2 illustrates the variety of characteristics of debunking messages investigated as potential effect
modifiers (differential effects) across 22 included studies.
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Figure 1. Included studies incorporating analysis of ‘for whom’ debunking is likely to be effective (N)
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Figure 2. Included studies incorporating analysis of ‘under what circumstances’ debunking is likely to be effective: debunking message characteristics (N)
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4.2 Summary of Main Findings of Included Studies

Main findings

The findings of 47 included randomised studies are equivocal about the effects of debunking messages —
compared with ‘information-only’ messages and/or ‘not responding’ (control) — on people’s vaccine-related
misinformation beliefs and/or vaccine attitudes.

Some individual studies found overall beneficial effects of debunking messages on such beliefs and/or
attitudes (e.g. Amazeen 2022, Haglin 2017, Reavis 2017, Yousuf 2021). However, others found adverse effects
of debunking on beliefs and/or attitudes (e.g. Pluviano 2019, Pluviano 2022 ‘Experiment 1’, Pluviano 2022
‘Experiment 2’); others found no effects on these outcomes (Bode 2015, Chockalingam 2021, Jolley 2017
‘Study 1’, Steffens 2021); and others found mixed and/or differential effects on these outcomes (Carey 2020,
Gawronski 2022 ‘Experiment 1’, Stojanov 2015, Sullivan 2019 ‘Experiment’). Two included studies of simple
fact-check labels aimed at correcting vaccine-related misinformation on Twitter found beneficial (Lee 2022)
and mixed (Zhang 2021) effects on misinformation beliefs and/or attitudes. With two exceptions (Nyhan
2015, Pluviano 2019), included studies measured these outcomes immediately after exposure to debunking
messages (or comparators) only, with no further follow-up outcome measurement.

For differential effects, some included studies (e.g. Helfers 2022, Lee 2022, Lunz Trujillo 2021 ‘Large survey
experiment’) found that debunking messages might be /ess likely to have beneficial effects on beliefs and/or
attitudes —and/or more likely to have adverse effects on these outcomes —among people who more strongly
hold vaccine-related (and other) misinformation beliefs, and/or who are more resistant to vaccination.
Conversely, debunking messages might be more likely to have beneficial effects on beliefs and/or attitudes
—and/or less likely to have adverse effects on these outcomes —among people who more weakly hold (or do
not hold) vaccine-related (and other) misinformation beliefs, and/or who are less resistant to vaccination. For
this reason, some authors of included studies have proposed that the effectiveness of debunking messages
is likely to be enhanced when they can be used in rapid response to vaccine-related misinformation claims,
before people’s beliefs in those claims can potentially become strengthened through repeated exposure (e.g.
Bode 2015, Pluviano 2022 ‘Experiment 1’, Pluviano 2022 ‘Experiment 2’).

Whilst these findings confirm that debunking messages can reduce vaccine-related misinformation beliefs
and/or improve vaccine attitudes among at least some people, most included studies that identified a
beneficial impact of debunking on vaccine-related misinformation beliefs and/or attitudes did not find any
corollary effects on people’sintentions to be vaccinated (e.g. Helfers 2022, Jolley 2014 ‘Study 2’, Nyhan 2014).
More generally, the effects of debunking on vaccine hesitancy, resistance and/or intentions were inconsistent
between included studies. For vaccine uptake, the only two included studies that measured the effects of
debunking messages on uptake did not find any effect, compared with an ‘information only’ and a ‘control
condition’ (Clayton 2021 ‘General parent study’, Clayton 2021 ‘Non-compliance study’).

Overall, there is no clear evidence of any differences in patterns of results between (i) those included studies
that compared debunking with ‘information only’, (ii) those that compared debunking with ‘not responding’
(control), and (iii) those that incorporated both of these types of comparison: evidence for the effects of
debunking appeared similarly equivocal among all three subgroups of studies. Furthermore, we did not
identify any outcomes or differential effects that were clearly patterned between studies with different
characteristics. In particular, whether participants assigned to debunking and/or comparator groups were
exposed to a separate ‘misinformation stimulus’ (see ‘4.1. Characteristics of Included Studies’, ‘Comparisons
and comparators’) did not appear to have any discernible influence on patterns of results between studies.
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However, assessments of this kind were hampered by key differences between these 47 randomised studies,
including the research questions they address, and the outcomes and differential effects they assess (using
various different measures — see ‘4.1. Characteristics of Included Studies’).

Several authors of included studies highlighted that debunking messages are likely to be more effective if
they can be co-produced by and/or piloted with people in target audiences, and then refined to incorporate
the feedback (e.g. Clayton 2021 ‘General parent study’, Clayton 2021 ‘Non-compliance study’, Nyhan 2014,
Yousef 2021). However, authors of some included studies (also) cautioned against placing undue emphasis
on debunking, and/or highlighted the need to incorporate debunking into broader communications-based
(and other) strategies aimed at promoting vaccine uptake (e.g. Helfers 2022, Nyhan 2015, Xiao 2021).

How these findings relate to the UK context

External validity examines the extent to which study findings can be generalised to other contexts. Ecological
validity examines, more specifically, the extent to which study findings can be generalised to ‘real-life’ or
‘real-world” settings. Assessing ecological validity entails consideration of how closely study participants,
settings, procedures, stimulus materials and outcome measures reflect the behaviour(s) and/or context(s)
we are aiming to generalise to. In this review, we are particularly interested in the (main and differential)
effects of debunking vaccine-related misinformation on vaccine uptake (target behaviour) among people in
the United Kingdom (target context and population).

We have not formally assessed the ecological validity of these 47 randomised controlled trials or other
aspects of their applicability to the UK context (Guyatt 2011). However as only included UK participants
(Pluviano 2017), and also that (with two exceptions: Clayton 2021 ‘General parent study’, Clayton 2021 ‘Non-
compliance study’) these studies did not assess the impacts of debunking on vaccine uptake. There is also
considerable variation between these studies in the extent to which their settings (e.g. online survey
platforms), procedures and stimulus materials are likely to reflect the ways people in the UK experience
exposure to vaccine-related misinformation and its correction in ‘real world” digital and physical
environments. We cannot assess the extent to which the wide variety of debunking messages (interventions)
tested among included studies may differ from those used in practice by communicators across the UK.

5. Implications for Practice and Policy

The findings of this rapid review echo and reaffirm the prime challenge faced when deciding, if at all, to
debunk vaccine-related (and other) misinformation: debunking messages are unlikely to influence people’s
beliefs, attitudes or intentions in the same way.

While debunking messages clearly can have a beneficial influence on vaccine-related misinformation beliefs
and/or attitudes, among at least some people, such changes are not necessarily accompanied by positive
changes in their intentions to be vaccinated. Also, the current lack of evidence from randomised studies
concerning the effects of debunking messages on vaccine uptake means that there is currently high
uncertainty about potential of communications aimed at debunking vaccine-related misinformation to help
improve vaccination uptake rates.
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Communications aimed at debunking vaccine-related misinformation should therefore be used judiciously
and sparingly, as part of broader communications strategies and vaccine promotion campaigns that also go
beyond refuting false or misleading claims (Bode 2021a, Sylvia Chou 2020) to target the broader sets of
psychological antecedents and other determinants of vaccine hesitancy, acceptance and uptake (Betsch
2018, Crawshaw 2021, Freeman 2020, Kamal 2021, Lindholt 2021). This proposal is broadly consistent with
existing policies and practices of many national and local public health policymakers and communicators in
the UK, which emphasise responding to false narratives by communicating accurate information and facts,
and reserving debunking strategies for potential use in a more limited set of circumstances (or not at all).

The evidence we have reviewed suggests that ‘debunking’ might be /ess likely to have beneficial effects on
beliefs and/or attitudes —and/or more likely to have adverse effects on these outcomes —among people who
more strongly hold vaccine-related (and other) misinformation beliefs and/or who are more resistant to
vaccination. Although this finding is tentative and not necessarily generalisable to UK populations (and/or
population subgroups), it resonates with well-rehearsed concerns about potential ‘backfire effects’ of
debunking, which remain uncertain (Ecker 2017, Haglin 2017, Featherstone 2020, Swire-Thompson 2020).
This is where beliefs in misinformation might unintentionally be strengthened by exposure to messages
aimed at correcting or refuting false or misleading claims, among at least some people.

Conversely, debunking might also be more likely to have beneficial effects on these outcomes among people
who more weakly hold (or do not hold) vaccine-related (and other) misinformation beliefs and/or who are
less resistant to vaccination. If so, this could be important, because our engagement with UK policymakers
and communicators suggested that vaccine hesitant people — more than resistant people — were the main
target for communications-based countermeasures to vaccine-related misinformation during the COVID-19
vaccination programme. This targeting strategy was based on the premise that hesitant people would be
more likely to be persuaded by such countermeasures to take up a COVID-19 vaccine than those who are
resistant; and it aligns with the proposal that, rather than aiming to prevent potential ‘backfire effects’,
communications aimed at correcting false or misleading claims need to be targeted to those people most
likely to be positively influenced by them (Nyhan 2021).

Likewise, the findings of this review suggest that debunking messages may be more successful when they
can be formulated, tailored and/or targeted to specific subgroups of people (Broniatowski 2021) and/or
specific misinformation claims/ narratives, based on insights derived from:

e public health surveillance data analysis;

¢ (social) media analytics and active monitoring of health communications/ media channels;

e best practice toolkits and guidance (ECDPC 2021, GCS 2021, GCS-BST 2022, Lewandowsky 2020,
Lewandowsky 2021, LGA 2021, UNICEF 2021);

e professional expertise, experience and judgement; and

e analysis and understanding of why different people hold and maintain specific vaccine-related
misinformation beliefs (Pennycook 2021).

However, the evidence in this review does not provide any useful insights to elucidate how the effects of
debunking (compared with ‘information-only’ and/or ‘not responding’) might differ between people
belonging to different demographic and/or socio-economic UK population subgroups. Included studies
(conducted mainly in the US or other European countries) more often focused on exploring the extent to
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which people’s psychological predispositions might influence the effectiveness of communications aiming to
debunk vaccine-related misinformation.

Unlike demographic/ socio-economic data (e.g. current levels of vaccine uptake among different ethnicity
groups), data on people’s psychological predispositions are not generally available in public health
surveillance systems to help inform the targeting of specific debunking messages to specific people. If
policymakers and communicators had access to data enabling predictions of the likelihood that people with
certain demographic characteristics tend to hold certain psychological traits (and vice-versa), this would in
principle raise the possibility of using psychographic microtargeting (Gaysynsky 2022, Matz 2020), and related
‘audience segmentation’ techniques (Dhawan 2023, Evans 2019, Huckvale 2019), to reach specific population
subgroups via social media platforms and other digital media channels. Debunking messages could also be
tailored to address specific psychological dispositions, by filtering who views the messages using publicly
available demographic and other data (Lunz Trujillo 2021).

In principle, microtargeting (and related technigues) may seem to offer an appealing technical response to
directly counter the problem of algorithms driving misinformation on social media and other digital platforms,
which are in turn shaped by platforms’ data on preferences, cognitive styles and consumption patterns.
However, the ethics of using these kinds of techniques (Guttman 2017, Kozyreva 2020, Martinez-Martin
2018, Matz 2020), people’s resistance to being targeted by them, and current shifts in political, policy and
industry contexts (e.g. removal of draft legislation from the UK Government’s draft Online Safety Bill that
would have placed duties on platforms to tackle legal but harmful content; recent changes in Twitter’s
policies on COVID-19 and other misinformation) are likely to curtail their use in practice.

The evidence in this review also suggests policymakers and communicators should continue with (or consider
adopting) the practice of engaging trusted and/or influential people (‘key messengers’) to act as co-producers
and senders of debunking messages (and other communications) aimed at promoting vaccine uptake. More
generally, it suggests that policymakers and communicators should continue to draw on insights from
behavioural science when formulating debunking messages aimed at promoting vaccine uptake (GCS-BST
2020).

Because the large majority of included studies measured outcomes immediately following exposure to
debunking messages, it is not possible to draw any inferences from this body of evidence regarding the
persistence, or longevity, of any beneficial or adverse effects. For the same reason, this body of evidence
cannot speak to the issue of potential ‘continued influence effects’ of misinformation (Ecker 2010), whereby
false or misleading claims that may be repeated as part of communications aimed at debunking them, may
continue to influence some people’s cognitions after exposure, even when debunking may have immediately
reduced the strength of their misinformation beliefs. Similarly, the evidence in this review does not provide
any insights into the effects of repeated exposure to debunking messages on target outcomes.

Drawing more specific practical insights from current research evidence about when, under what

circumstances and for whom communications aimed at debunking vaccine-related misinformation are likely
to be more or less effective, is hampered by key differences between included studies on various dimensions.
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6. Implications for Research

The extent to which the evidence in this review can be used to inform the design and targeting of
communications-based responses to vaccine-related misinformation in digital and physical environments is
curtailed by some key research gaps that could be addressed by researchers when designing future
randomised controlled trials on this topic in the UK and elsewhere.

First, there is limited evidence for the effects of debunking messages on people’s vaccination uptake. This
reflects longstanding concerns across the behavioural sciences about insufficient research attention to real-
world contexts and actual changes in targeted behaviours (Clarke 2021, Maner 2016). To address this
important gap, it may be feasible (with informed consent from participants) to link future studies to objective
data sources, such as vaccination registers, or electronic health records, to either replace or supplement self-
reported outcome data that could by collected by longer-term follow-up of participants. Also, similar issues
elsewhere have been addressed through collaborative and innovative research, for example in generating
large-scale and real-world interventional evidence concerning the use of face masks to reduce transmission
of COVID-19 (Abaluck 2021), and (especially relevant to the focus of the current review) testing inoculation
techniques against online manipulation on YouTube (Roozenbeek 2022b).

Second, while we conclude that debunking messages are likely to be most appropriate when they can be
formulated, tailored and/or targeted to specific subgroups of people and/or specific misinformation
narratives, this is principally derived from observational rather than experimental evidence. In other words,
because debunking is observed to work more effectively for some population subgroups than others, it is
plausible that formulating messages with such subgroups in mind is more effective. However, to know this
with more certainty would require it to be tested directly, to examine if — in any given population subgroup
— tailored messaging is more effective than generic messaging. Our review did not identify any studies
designed to assess this, and this gap could be addressed in future studies.

Third, the current lack of standardisation across study designs, materials, and measures, make it is difficult to
compare across, and draw conclusions from, this body of evidence from randomised studies. Research on
debunking and other communications-based countermeasures aimed at tackling vaccine-related
misinformation would benefit from development and use of an agreed standard core set of outcomes that
should be measured and reported in future randomised controlled trials (Kirkham 2016), to help support
future meta-analyses (and other syntheses) of cumulative evidence for intervention effectiveness. We have
also highlighted the lack of consistency between studies in the degree to which participants were exposed to
misinformation claims or narratives prior to their correction. While it seems improbable that such
misinformation could be standardised across studies, the situation may be exacerbated by studies attempting
to mimic real-world exposure to misinformation using a variety of artificial online surveys. Were future
studies instead able to more closely mimic, or actually take place within, actual real-world contexts (such as
social media websites) this would likely limit the scope of possible interventions and exposures, and so could
plausibly reduce such heterogeneity.

Finally, the most important gap from a United Kingdom perspective is the lack of evidence from randomised
studies of the effectiveness of debunking messages among UK populations. This severely limits the
applicability of this body of evidence to UK policy and practice. In principle, this key gap could be addressed
by conducting one or more new primary research studies involving UK participants. We therefore encourage
preliminary conversations between UK stakeholders (policymakers, communicators, members of the public,
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industry/ media, researchers, research funders) aimed at deciding whether reducing uncertainty around the
guestion of when, if at all, to debunk vaccine-related misinformation, is judged sufficiently important to
warrant investment in new UK-based primary research.

If there is sufficient demand among UK stakeholders for new primary research on this topic, then further
engagement would be needed to specify the key design features of a new primary study, to make its findings
as useful as possible to inform the judicious use of debunking by UK policymakers and communicators to help
counter vaccine-related misinformation and promote vaccine uptake. The latter conversations can usefully
be informed by the findings of this rapid review, which indicate that — along with design features suggested
above in this section — any further UK-based randomised studies of the effectiveness and differential effects
of debunking messages should also:

e FEvaluate debunking messages (and comparators) in a real-world digital environment and context that
closely maps on to the intended UK implementation context;

e Beembedded in sequential waves of a longitudinal representative UK population survey, to (a) better
reflect the dynamic and evolving nature of misinformation narratives, (b) enable follow-up outcome
measurement to investigate the persistence of any effects of debunking, and (c) provide a flexible
model for future research that can be readily adapted and rapidly mobilised in response to future
viral outbreaks and vaccination programmes;

e Include assessments of: (a) differential effects between key UK population subgroups, (b) the
feasibility of tailoring and targeting debunking messages to UK population subgroups using available
public health surveillance data, and (b) the value of tailoring debunking relative to a generic approach.
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