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Abstract

Misinformation continually threatens efforts to control the COVID-19 pandemic,

with vaccine misinformation now a key concern. False memories for misinformation

can influence behavioural intentions, yet little is known about the factors affecting

(false) memories for vaccine-related news items. Across two experiments (total

n = 1481), this paper explores the effects of pre-existing vaccine opinions on

reported memories for true and false news items. In Study 1, participants (n = 817)

were exposed to fabricated pro- or anti-vaccine news items, and then asked if they

have a memory of this news event having occurred. In Study 2, participants (n = 646)

viewed true pro- or anti-vaccine news items. News items were more likely to be

remembered when they aligned with participants' pre-existing vaccine beliefs, with

stronger effects for pro-vaccine information. We conclude by encouraging

researchers to consider the role of attitudinal bias when developing interventions to

reduce susceptibility to misinformation.
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1 | INTRODUCTION

Misleading and biased information has increased in both accessi-

bility and quantity since the introduction of the internet (Lazer

et al., 2018). Throughout the COVID-19 pandemic, online misin-

formation has proliferated (Brennen et al., 2020; Kouzy

et al., 2020), leading the WHO director-general to declare an ‘info-
demic’. As researchers focus on developing the best interventions

for the spread and impact of misinformation surrounding

COVID-19, it remains vital to continue to examine the mechanisms

underlying why individuals believe, spread, and act on misinforma-

tion. Recent research has demonstrated that exposure to ‘fake
news’ can result in false memories for the events depicted (Frenda

et al., 2013; Greene et al., 2021; Murphy et al., 2019), and that

people who form such false memories may be more likely to act on

the misinformation (Greene & Murphy, 2021). The unprecedented

rise in online COVID-19 fake vaccine news therefore adds urgency

to understanding the factors influencing false memory

development.

Recent research indicates that susceptibility to false memories

is influenced by a range of individual differences including person-

ality traits, intelligence, and age (Greene et al., 2021; Lee, 2004;

Roediger III & Geraci, 2007; Zhu, Chen, Loftus, Lin, He, Chen,

et al., 2010; Zhu, Chen, Loftus, Lin, He, Chen, & Dong, 2010). False

memories are considerably more likely to form when the news

item or event aligns with participants' ideological or political view-

points (Frenda et al., 2013; Murphy et al., 2019, 2021). Levels of

interest in or expertise for a topic have also been linked with
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higher reporting of false memories for that topic (Baird, 2003;

Castel et al., 2007; Mehta et al., 2011; O'Connell & Greene, 2017).

These phenomena may be explained by the source monitoring

framework (Johnson et al., 1993; Mitchell & Johnson, 2000), an influ-

ential approach which has contributed to current understanding of

false memory generation. This framework posits that two cognitive

systems operate in parallel to enable individuals to infer the source of

mental experiences, and distinguish false from true memories. Individ-

uals evaluate their mental experiences through the first system, rely-

ing on heuristic judgements to quickly assess whether the memory's

features are characteristic of a true memory; or the second system,

relying on systematic and deliberative processes whereby the plausi-

bility of the memory contents are assessed and evaluated against prior

knowledge.

Processing by either of these systems can lead to the occurrence

of false memories, as individuals incorrectly attribute mental experi-

ences which have been internally generated to actual memories of

previous experiences. One example of this which has been extensively

studied is inaccuracies in eyewitness testimony; for example, when an

eyewitness does not recognise that a mental image of a crime occur-

ring has been prompted by leading questions from the prosecutor,

and instead believes it to be a true representation of their own past

experience of witnessing the crime (Lindsay, 1994). The individual

may then proceed to create a false memory of the crime occurring fol-

lowing this initial inaccurate judgement (Hyman & Kleinknecht, 1999;

Mazzoni et al., 2001; Mitchell & Johnson, 2000; Strange et al., 2005).

A similar process may occur when participants are exposed to

online misinformation. False memories for a fake news item may

occur if a news consumer feels like a fabricated news item is true after

initial processing of the story content (i.e. heuristic processing, based

on the vividness or clarity of the memory) or may determine that it is

likely to be true if the content of the news item corresponds with the

news consumer's previous knowledge and experiences (i.e. systematic

processing; Mazzoni & Kirsch, 2002). This framework provides an

explanation for the finding that false memories tend to form in line

with individuals' knowledge, beliefs and interests: prior experiences

and knowledge may influence the perceived plausibility of an event,

which in turn influences belief that the event actually happened

(Mazzoni et al., 2001; Scoboria et al., 2004, 2007).

Fuzzy trace theory (Reyna et al., 2016) provides an alternative

theoretical framework, in which false memories arise as a result of

parallel formation of ‘verbatim’ and ‘gist’ memory traces for experi-

enced events. While verbatim traces record specific surface details of

a given event (e.g. remembering that a pedestrian was struck by a

2018 Toyota Corolla), gist traces provide a boiled-down representa-

tion of the essential characteristics (e.g. remembering a person being

hit by a car). According to this model, false memories arise due to

overlap in gist representations, such as when a witness confuses their

memory of a witnessed traffic accident with another they saw on tele-

vision; both events contain the same essential features—the gist—but

differ in their specific (verbatim) features (Brainerd & Reyna, 2005).

Research suggests that people tend to rely on gist representations

when making decisions (Reyna & Lloyd, 2006). For example, when

faced with the decision to get vaccinated against a disease, an individ-

ual will extract the essential features of vaccine-relevant information

they have encountered in the past (i.e. the gist) and use this informa-

tion in making their decision. Of course, the determination of what

features are essential will be determined both by the quality of infor-

mation available to the individual, and their own background knowl-

edge (Reyna, 2012). Thus, someone who has encountered a lot of

anti-vaccination misinformation and who does not have a strong sci-

entific background may erroneously derive the conclusion that vac-

cines are unsafe. Upon encountering a new piece of information

(e.g. an anti-vax fake news story) that overlaps substantially with this

gist, the individual may falsely remember having encountered the

information before.

The tendency to remember items which align with our prior

knowledge and experience is not unique to misinformation. Bartlett's

(1932) seminal work on schemas demonstrated that memory tends to

be stronger for information which aligns with prior knowledge than

information that does not. Such findings have been supported by

numerous studies (e.g., Anderson, 1981; Tse et al., 2007; van Kesteren

et al., 2012). In contrast, evidence that memory may sometimes be

enhanced for unexpected or schema-inconsistent information has also

been reported (e.g., Greve et al., 2017; Mäntylä & Bäckman, 1992;

Tulving & Kroll, 1995). Greve et al. (2019) explored this apparent con-

tradiction across four experiments with simplified stimuli. They

reported a U-shaped pattern in memory performance, whereby

schema-consistent and schema-inconsistent information tends to be

remembered at higher rates than information that is not relevant to

the schema. It remains to be seen whether a similar pattern will be

apparent in the reporting of memories for more complex information,

such as true and false news items. Moreover, previous work on false

memory formation following exposure to ideologically congruent mis-

information has focussed on political news. There is as yet no evi-

dence about the effects of pre-existing opinions on false memories

for health-related information.

1.1 | The present paper

The COVID-19 pandemic and rollout of COVID-19 vaccines is an ideal

context for exploring the reporting of memories. Understanding the fac-

tors influencing how individuals ‘remember’ both fabricated and accu-

rate news may provide a better understanding of the influence of

COVID-19 vaccine information and misinformation. Based on previous

literature, we expect that memories for both true and false information

about the COVID-19 vaccines will be more likely to form in line with

participants' pre-existing views about vaccination. Evidence suggests

that the pattern of vaccine hesitancy and anti-vaccination attitudes may

be different for the COVID-19 vaccine than vaccines in general (Dror

et al., 2020; Fridman et al., 2021). We therefore evaluated effects of

pre-existing opinions on vaccination in general, and COVID-19 vaccina-

tion in particular. All measures, manipulations and exclusions are

reported. The present studies investigated susceptibility to false memo-

ries for fabricated news headlines that were either in favour of or
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opposed to vaccination against COVID-19 (Experiment 1) and reporting

of memories for accurate COVID-19 vaccine news headlines

(Experiment 2). Only participants who had yet to be vaccinated were

included. The hypotheses for these studies are as follows:

• Experiment 1: Participants with more negative attitudes towards

vaccines will be more likely to report a memory for fake news

stories that are negative about COVID vaccines, while those with

more positive attitudes towards vaccines will be more likely to

report a memory for fake news stories that are positive about

COVID vaccines.

• Experiment 2: Participants with more negative attitudes towards

vaccines will be more likely to report a memory for accurate news

stories that are negative about COVID vaccines, while those with

more positive attitudes towards vaccines will be more likely to

report a memory for accurate news stories that are positive about

COVID vaccines.

All materials and data for both experiments are available at

https://osf.io/jw23x/.

2 | EXPERIMENT 1

2.1 | Methods

2.1.1 | Pre-registration

These data were collected as part of a larger study examining effects

of misinformation on vaccine intentions (de Saint Laurent et al., 2022).

The present paper addressed distinct research questions, and was

thus separately preregistered at https://aspredicted.org/55a5y.pdf.

Ethical approval was obtained from the Human Research Ethics Com-

mittee of University College Dublin.

2.1.2 | Participants

Participants (n = 1072) were recruited via the platform Prolific

(https://www.prolific.co/). Data were collected between 8 June 2021

and 21 June 2021, with participants told the study was focused on

media exposure and the COVID-19 pandemic. Participation was

offered to participants in six predominantly English-speaking countries

(Ireland, United Kingdom, New Zealand, Australia, United States, and

Canada) who had not received a COVID-19 vaccine. In line with our

preregistration, 220 participants were removed for refusing a post-

debrief consent, failing an attention check, and/or reporting having

received at least one dose of a COVID-19 vaccine.

In order to avoid revealing the true purpose of the experiment,

we did not directly ask participants for their views on vaccination, but

instead relied on user information collected by Prolific to categorise

participants. Participant data on COVID-19 vaccine opinions was

gathered by Prolific, prior to this study, using the question, ‘Please

describe your attitudes towards the COVID-19 (Coronavirus) vac-

cines’. Response options were ‘I feel positively about the vaccine’
(which we labelled as supports COVID vaccines), ‘I don't have any

strong opinions either way’ (labelled as neutral about COVID vac-

cines), and ‘I feel negatively about the vaccine’ (labelled as against

COVID vaccines). Participant data on general vaccine opinions was

gathered using the question, ‘Please rate on a scale from 1–7 where

1 is TOTALLY DISAGREE and 7 is TOTALLY AGREE. I believe that

scheduled immunizations are safe for children’. For the purposes of

the present study, response options 1–3 were labelled anti-vaccine,

option 4 was labelled neutral, and options 5–7 were labelled pro-vac-

cine. As some users revoked their consent for this information to be

shared with researchers, these participants were removed from all

analyses. The final sample (N = 817) included 277 (33.9%) males,

534 (65.36%) females and 6 (0.73%) other/prefer to self-identify. The

mean age was 28.52 years (SD = 8.91).

2.1.3 | Design

This was a between-subjects design, in which participants were ran-

domly assigned to view either a fake anti-vaccination headline or fake

pro-vaccination headline, in addition to two true, neutral headlines. A

third control condition was included as part of the larger study, but

was not relevant to the current study aims and will not be

considered here.

2.1.4 | Materials

Ten false headlines were fabricated for use in this study, aiming to

mimic the type of misinformation that could be found during the period

of data collection. To ensure that each headline was indeed false and

novel, extensive online searches were conducted to ensure that the

events depicted in the fabricated stories had not actually occurred or

been reported. Pilot testing was conducted between March and June

2021, and evaluated each headline's plausibility and likelihood to impact

someone's decision to get vaccinated. Since the goal of the larger study

was to evaluate effects of misinformation on vaccination intentions, the

headlines most likely to affect behaviour were chosen for use in the

main study. Specifically, we selected the pro-vaccine headlines which

scored the highest, and the anti-vaccine headlines which scored the

lowest for behavioural inclination. The headlines were balanced across

conditions for plausibility and likelihood to impact behavioural intention

to get vaccinated. Importantly, the fabricated headlines all focussed on

scientific information and details of the vaccine development, and were

not explicitly political in nature.1 Five pro-vaccine headlines (e.g. ‘New
study finds risk of lung cancer to be significantly reduced after two

shots of COVID-19 vaccine’) and five anti-vaccine headlines (e.g. ‘The
mRNA technology in the COVID-19 vaccine affects cell mutation and

decreases your bone density’) were selected; see supplementary mate-

rials, Data S1 for a complete list of all headlines used. Each fabricated

headline was accompanied by a stock image of a vaccine vial.
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Five true, neutral headlines were also created, describing actual

events relating to the COVID-19 pandemic that were deemed unlikely

to influence vaccination decisions (e.g. ‘Production for the new

Batman movie to be released in 2022 was halted when its star, Robert

Pattinson, tested positive for COVID-19’). Similar to the fabricated

stories, each headline was accompanied by a relevant image (e.g. a

picture of Robert Pattinson dressed as Batman).

2.1.5 | Procedure

The study was presented to participants as aiming ‘to investigate reac-

tions to a range of news stories relating to the novel coronavirus out-

break’, with neither fake news nor misinformation being mentioned. After

consenting to the study, participants reported demographic information

(age and gender), and whether they had received at least one dose of the

COVID-19 vaccine. Only unvaccinated participants were eligible to

continue. They were then randomly assigned to the anti-vaccine or pro-

vaccine condition. Participants then viewed three news headlines, in ran-

dom order. These included one fake headline, randomly selected from the

appropriate list of pro- or anti-vaccination headlines, and two randomly

selected neutral headlines. Each headline was presented on a separate

page, illustrated by an image, and accompanied by the question ‘Do you

remember the events described in this story?’. The four possible

responses were: ‘I have a clear memory of seeing/hearing about this’, ‘I
have a vague memory of this happening’, ‘I remember this differently’,
and ‘I don't remember this’. As part of a larger study, intentions to engage

in a range of health behaviours were examined, including intentions to

receive the COVID-19 vaccine. These data are reported elsewhere

(de Saint Laurent et al., 2022).

Participants were then debriefed and were re-presented with the

headlines accompanied with an explanation of whether each headline

was fabricated or true. Following the full debrief, during which

participants were informed of the true nature of the study, participants

were asked to consent once more to the use of their data for analysis.

3 | RESULTS

Based on data collected by Prolific, 381 (46.63%) of participants

reported being in favour of COVID-19 vaccines, with 288 (35.25%)

neutral about them and 148 participants (18.12%) against them. With

respect to general vaccines, 623 (76.25%) of participants were cate-

gorised as pro-vaccine, with 91 (11.14%) identified as anti-vaccine

and 103 (12.61%) neutral on the subject.

3.1 | False memories for novel misinformation

Answers to the questions ‘Do you remember the events described in

this story?’ were recoded as a binary variable. In line with our

TABLE 1 Percentage of participants who reported remembering the fabricated pro- and anti-vaccine headlines, categorised by general
vaccine and COVID-19 vaccine opinions

COVID-19 vaccine opinions

Supports
COVID-19 vaccines

Neutral about
COVID-19 vaccine

Against
COVID-19 vaccines

All COVID-19
vaccine opinions

General vaccine opinions Total n False memory n (%) Total n False memory n (%) Total n False memory n (%) Total n False memory n (%)

Pro-vaccine false headlines

Pro-vaccine opinions 184 30 (16.3%) 93 14 (14.9%) 29 3 (10.3%) 307 47 (15.3%)

Neutral vaccine opinions 6 1 (16.7%) 36 6 (16.7%) 11 1 (9.1%) 53 8 (15.1%)

Anti-vaccine opinions 4 2 (50%) 8 3 (37.5%) 34 1 (2.9%) 46 6 (13.0%)

All general vaccine opinions 194 33 (17%) 138 23 (16.7%) 74 5 (6.8%) 406 61 (15.0%)

Anti-vaccine false headlines

Pro-vaccine opinions 176 12 (6.8%) 101 12 (11.9%) 39 4 (10.3%) 316 28 (8.9%)

Neutral vaccine opinions 9 1 (11.1%) 33 4 (12.1%) 8 0 (0.0%) 50 5 (10.0%)

Anti-vaccine opinions 2 1 (50.0%) 16 1 (6.3%) 27 5 (18.5%) 45 7 (15.6%)

All general vaccine opinions 187 14 (7.5%) 150 17 (11.3%) 74 9 (12.2%) 411 40 (9.7%)

F IGURE 1 Percentage of participants reporting false memories

for fabricated pro- and anti-vax headlines, split by pre-existing
COVID-19 vaccine opinions. The relative frequency of specific
memories (dark colours, bottom) and vague memories (light colours,
top) may also be seen.
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preregistration, the responses ‘I have a clear memory of seeing/

hearing about this’ or ‘I have a vague memory of this happening’ were

coded as remembering the headline, and ‘I remember this differently’
or ‘I don't remember this’ were coded as not remembering it. Of the

participants exposed to novel misinformation about COVID-19 vac-

cines, 9.7% reported remembering the anti-vaccine headlines while

15.0% remembered the pro-vaccine headlines. In comparison, the

accurate headlines were remembered, on average, by 51.9% of

participants.

Table 1 provides a breakdown of false memory rates across gen-

eral and COVID-19 vaccine opinion categories. For both conditions,

participants were more likely to falsely remember headlines aligned

with their pre-existing COVID-19 and general vaccine opinions (see

Figure 1; in the interests of clarity, the data in this figure are collapsed

across general vaccine opinion categories).

In order to evaluate the effect of pre-existing vaccine opinions on

false memories of novel headlines, we conducted two binary logistic

regressions, one for the anti-vaccine headlines and one for the pro-

vaccine headlines. Each used the participants' pre-existing opinions about

general vaccines and COVID-19 vaccines as the predictor variables, and

whether they reported remembering seeing the novel headlines as the

outcome variable. The overall models were not statistically significant

(anti-vaccine: χ2(2, N = 411) = 2.00, p = .37, Cox-Snell R2 < .01, Nagelk-

erke R2 = .01; pro-vaccine: χ2(2, N = 406) = 4.9, p = .085, Cox-Snell

R2 = .01, Nagelkerke R2 = .02). Individual coefficients are listed in

Table 2. The only significant predictor was COVID-19 vaccine opinions

for the pro-vaccine headlines (p = .027), such that participants with posi-

tive pre-existing views of COVID-19 vaccination were more likely to

falsely remember the fabricated pro-vaccination headline.

The sample in the present analysis was somewhat unbalanced,

with the majority of participants reporting pro-vaccination opinions.

In order to increase statistical power, we therefore conducted an addi-

tional analysis, not included in the preregistration. The congruence

between the headline and the participants' pre-existing COVID-19

vaccine opinion was calculated. Only participants who reported pro-

or anti-vaccine attitudes were included, excluding those who reported

neutral views. A chi square analysis was then carried out, comparing

the frequency of false memories for attitudinally congruent and incon-

gruent headlines. A significant difference between groups was

observed, such that participants were more likely to report false mem-

ories for attitudinally congruent headlines (χ2 (1, 529) = 9.13,

p = .003, Cramer's V = 0.13). Congruent headlines were remembered

by 15.7% of participants, compared to 7.3% of participants remem-

bering headlines incongruent with their COVID-vaccine attitudes (see

Figure 1).

4 | EXPERIMENT 1 DISCUSSION

The results of Experiment 1 demonstrate that individuals are more

likely to report remembering a fabricated COVID-19 vaccine headline

if the content of the headline corresponds with their pre-existing

opinion on COVID-19 vaccines. This effect was only observed for

pro-vaccination headlines in the preregistered logistic regression—

most likely due to the small number of participants who identified as

having anti-vaccination beliefs—however a chi square analysis which

collapsed across opinion categories demonstrated a clear effect of

attitudinal congruency.

Such results support the source monitoring framework, which posits

that pre-existing attitudes and opinions can influence the formation of

false memories. The findings can also be explained via fuzzy trace theory,

if the gist of the fake news story overlaps with other related memories.

These results are in line with previous studies which have linked attitudi-

nal congruence with the formation of false memories for fake news about

an abortion referendum (Murphy et al., 2019), the feminist movement

(Murphy et al., 2021) and US politics (Frenda et al., 2013). Experiment

1 dealt exclusively with fabricated stories about events that never took

place. The source monitoring framework predicts that memory recon-

struction is prone to systematic bias, and that this should be the case

regardless of the ground truth of the item under consideration. Thus, in

Experiment 2, we hypothesise that a similar pattern will be observed for

reported memories of true pro- and anti-vaccination headlines.

5 | EXPERIMENT 2

5.1 | Methods

5.1.1 | Participants

Data were collected from 792 participants between 18 June 2021

and 19 June 2021. Participant recruitment and selection filters

TABLE 2 Results of a logistic
regression evaluating effects of pre-
existing vaccine opinions on false
memories of fabricated pro- and
anti-vaccine headlines

Predictor b SE b df Wald p-value OR 95% CI

Pro-vaccine false headlines

Intercept �1.12 0.57 1 3.8 .051 0.33

COVID-19 vaccine opinions 0.56 0.25 1 4.9 .027 1.75 [1.08, 2.91]

General vaccine opinions �0.15 0.11 1 1.8 .183 0.86 [0.69, 1.08]

Anti-vaccine false headlines

Intercept �1.86 0.64 1 8.6 .003 0.16

COVID-19 vaccine opinions �0.22 0.26 1 0.68 .410 0.81 [0.49, 1.36]

General vaccine opinions �0.06 0.12 1 0.25 .620 0.94 [0.75, 1.20]
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(location and vaccine status) were the same as Experiment 1, with no

participants having taken part in Experiment 1. As in Experiment 1,

participants' pre-existing general vaccine and COVID-19 vaccine opin-

ions were collected through data made available by Prolific. In Experi-

ment 1, we observed that anti-vaccination attitudes were relatively

infrequent, with consequences for our planned statistical analyses. In

Experiment 2, we therefore applied additional filters via Prolific to

ensure a well-balanced sample for COVID-19 vaccine attitudes. Fol-

lowing the eligibility criteria for Experiment 1, 146 participants were

removed (134 had received at least one vaccine dose, 15 failed the

attention check). The final sample included 646 participants

(402 females, 232 males, 12 other; M age = 30.49, SD = 10.17).

5.1.2 | Design

This study employed a between-subjects design, where participants

were randomly assigned to view either a true anti-vaccination head-

line or a true pro-vaccination headline, in addition to two neutral true

stories about COVID-19.

Ethical approval was obtained from the Human Research Ethics

Committee University College Dublin.

5.1.3 | Materials

Ten true pro- and anti-vaccination headlines were compiled for use in

this study. The information contained in the headlines was obtained

from reliable news sources and based on accurate information,

although the specific phrasing was amended for the purpose of this

study. Similar to Experiment 1, the headlines were piloted between

March and June 2021 for plausibility and likelihood to impact some-

one's decision to get vaccinated, and both plausibility and behavioural

impact were balanced across conditions. Five anti-vaccine headlines

(e.g. ‘COVID vaccines associated with false-positive breast cancer

result’) and five pro-vaccine headlines (e.g. ‘Vaccines may provide

coronavirus immunity that lasts for years, finds study’) were selected

for use in the main study. Each headline was accompanied by stock

image of a vaccine vial (see supplementary materials for all headlines).

The five neutral true stories employed in Experiment 1 were re-

used in this experiment.

5.1.4 | Procedure

The procedure was identical to Experiment 1, with the exception of

the headlines used.

6 | RESULTS

Preliminary analysis revealed that 215 (33.3%) participants were

against, 215 (33.3%) were neutral and 216 (33.4%) were in favour of

COVID-19 vaccination. 443 (68.58%) of participants were pro-vaccine

in general, with 98 (15.17%) neutral about them and 105 (16.25%)

anti-vaccine.

6.1 | Memories for headlines

Responses were coded as ‘remembered’/‘did not remember’ in the

same manner as in Experiment 1. Overall, 33.5% of participants

reported remembering the anti-vaccine headlines, while 40.1%

remembered the pro-vaccine headlines. The neutral headlines were

remembered, on average, by 51.9% of the participants. For both con-

ditions, participants were more likely to remember headlines that

aligned with their pre-existing COVID-19 and general vaccine opin-

ions (see Figure 2). Table 3 provides a breakdown of the rates of

reported memories across general and COVID-19 vaccine opinion

categories.

Binary logistic regressions evaluated the impact of pre-existing

vaccine opinions on memories for accurate headlines, separately for

pro- and anti-vax stories. The overall model, including COVID-19 vac-

cine opinions and general vaccine opinions, was significant for pro-

vaccine headlines (χ2[2, N = 327] = 7.5, p = .024, Cox-Snell R2 = .02,

Nagelkerke R2 = .03), but not for anti-vax headlines

(χ2[2, N = 319] = 3.1, p = .210, Cox-Snell R2 = .01, Nagelkerke

R2 = .01). Individual coefficients are presented in Table 4. As in

Experiment 1, COVID-19 vaccine opinions significantly predicted

memories for pro-vaccine headlines (p = .01) but not for anti-vaccine

headlines (p = .08).

As with Experiment 1, a follow-up analysis was conducted to

maximise power, in which participants were grouped based on

whether they had viewed a headline that was congruent or incongru-

ent with their pre-existing opinion on COVID-19 vaccines. Partici-

pants who reported feeling neutral on the issue of COVID-19

vaccines were excluded from this analysis. A significant effect of con-

gruency was observed: memories were reported for 44.86% of con-

gruent headlines, compared with just 30.88% of incongruent

headlines (χ2 [1, 431] = 8.96, p = .003, Cramer's V = 0.14).

F IGURE 2 Percentage of participants reporting memories for true
pro- and anti-vaccination headlines, split by pre-existing opinions
regarding COVID-19 vaccination. The relative frequency of specific
memories (dark colours, bottom) and vague memories (light colours,
top) may also be seen.
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7 | GENERAL DISCUSSION

The aim of this study was to investigate the effect of pre-existing vac-

cine attitudes on reporting of memories for fabricated and actual

COVID-19 vaccine news items. Our findings suggest that individuals

are more likely to report a memory for both accurate and fabricated

vaccine news items which align with their pre-existing (i.e. schema-

consistent) opinions about COVID-19 vaccination. The effect was

specific to attitudes towards COVID-19 vaccination; general vaccine

attitudes had little effect on the probability of reporting a memory for

both accurate and fabricated news items.

Importantly, the overall effect of attitudinal congruence was

observed in an exploratory analysis collapsing across misinformation

type. In the preregistered analyses, a significant effect of misinforma-

tion was observed only for pro-vaccine headlines. In the case of

Experiment 1 (evaluating the effect of fake news headlines), this may

be due to the relative infrequency of participants reporting anti-

vaccination views. A similar pattern of results was observed in

Experiment 2 (examining responses to true news headlines). While a

significant effect of attitudinal congruency was observed overall, this

effect only reached significance for pro-vaccine information. This find-

ing was somewhat unexpected: we predicted a symmetrical effect for

both pro- and anti-vaccination information. The expected pattern of

results was observed, but the effect was smaller for anti-vaccine infor-

mation across both experiments. Given the significant efforts by gov-

ernments and health agencies worldwide to suppress COVID

misinformation and disseminate accurate information about the pan-

demic (e.g. WHO, 2021), participants are likely to have encountered

considerably more pro-vaccine information in their daily media diets

(see Cinelli et al., 2020 for an analysis of the spread of COVID misin-

formation on social media). As a result participants are likely to have

been more familiar with the general tenor of pro-vaccination argu-

ments. It is also possible that they were simply more convinced by

pro-vaccine information, regardless of their own position on the issue,

and therefore more likely to (falsely) recall having seen it before.

The current research adds to literature suggesting that congru-

ence of a news item with pre-existing beliefs may be a significant con-

tributing factor to false memory formation (Frenda et al., 2013;

Greene et al., 2021; Murphy et al., 2019, 2021). This paper builds on

recent research which has examined the influence of congruency on

simple item-pairing paradigms (e.g. Greve et al., 2019), and provides

the first specific evidence of this effect in the context of non-partisan

health misinformation. Such findings may be explained via the source

monitoring framework; if prior knowledge and opinions guide

TABLE 3 Number and percentage of true pro- and anti-vaccine headlines remembered, categorised by general vaccine and COVID vaccine
opinions

COVID-19 vaccine opinions

Supports
COVID-19 vaccines

Neutral about
COVID-19 vaccine

Against
COVID-19 vaccines

All COVID-19
vaccine opinions

General vaccine opinions n Memory n (%) n Memory n (%) n % rem. n % rem.

Pro-vaccination true headlines

Pro-vaccine opinions 99 50 (50.5%) 83 31 (37.3%) 47 14 (29.8%) 229 95 (41.5%)

Neutral vaccine opinions 6 3 (50.0%) 20 7 (35.0%) 19 5 (26.3%) 45 15 (33.3%)

Anti-vaccine opinions 3 2 (66.7%) 7 2 (28.6%) 43 17 (39.5%) 53 21 (39.6%)

All general vaccine opinions 108 55 (50.9%) 110 40 (36.4%) 109 36 (33.0%) 327 131 (40.1%)

Anti-vaccination true headlines

Pro-vaccine opinions 101 27 (26.7%) 70 29 (41.4%) 43 19 (44.2%) 214 75 (35.0%)

Neutral vaccine opinions 6 3 (50.0%) 28 6 (21.4%) 19 4 (21.1%) 53 13 (24.5%)

Anti-vaccine opinions 1 1 (100%) 7 0 (0.0%) 44 18 (40.9%) 52 18 (35.0%)

All general vaccine opinions 108 31 (28.7%) 105 35 (33.3%) 106 41 (38.68%) 319 107 (33.5%)

TABLE 4 Results of a logistic
regression evaluating effects of pre-
existing vaccine opinions on memories of
true pro- and anti-vaccine headlines

Predictor b SE b df Wald p-value OR 95% CI

Pro-vaccination true headlines

Intercept �0.17 0.41 1 0.16 .690 0.85

COVID-19 vaccine opinions 0.43 0.17 1 6.60 .010 1.54 [1.11, 2.15]

General vaccine opinions �0.04 0.08 1 0.38 .540 0.95 [0.82, 1.10]

Anti-vaccination true headlines

Intercept �1.06 0.44 1 5.7 .017 0.35

COVID-19 vaccine opinions �0.32 0.18 1 3.1 .078 0.73 [0.51, 1.04]

General vaccine opinions 0.07 0.08 1 0.76 .380 1.07 [0.91, 1.27]
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judgements surrounding memories for past events (e.g. plausibility),

source monitoring failures may be more likely to occur for information

which is attitudinally congruent (Johnson et al., 1993). The finding

may also be explained in terms of fuzzy-trace theory, whereby spe-

cific, verbatim features of the news stories are disregarded in favour

of the underlying gist (i.e. ‘COVID vaccines are good’; ‘COVID vac-

cines are bad’). As the news items in Experiment 2 depicted actual

COVID-19 vaccine news events, it appears that attitudinal congru-

ence and corresponding overlap in gist representations may be a sig-

nificant contributing factor in ‘remembering’ news items regardless of

their basis in truth.

Participants were more likely to report a memory for the true news

items presented in Experiment 2 than for the fabricated items in Experi-

ment 1. This may simply be due to the fact that participants had actually

encountered these items in the past and were correctly reporting their

memories. Given the rate of false memory reports observed in Experi-

ment 1 however, it is likely that at least some of the memory reports

for real events in Experiment 2 represent false memories. The current

study used a relatively simple paradigm, following similar false-memory

studies (e.g. Frenda et al., 2013; Greene & Murphy, 2020; Murphy

et al., 2021). The richness of the reported memories for both the accu-

rate and fabricated news items was not assessed, and we cannot com-

ment on whether memories for true and false events were qualitatively

distinct. Moreover, we cannot rule out the possibility that some the

memory reports in the present study actually reflect participant beliefs

that the event occurred, rather than memories of encountering the

event in the past (c.f. Wade et al., 2018). Nevertheless, it is clear that

participants' willingness to endorse a statement of memory for news

events was influenced by their existing beliefs about vaccines, regard-

less of the truth of the news items.

Multiple exposures to inaccurate information can increase the per-

ceived truthfulness of the information (Fazio et al., 2019; Pennycook

et al., 2018), and may have consequences for memory formation too. In

order to control for this ‘illusory truth effect’, novel fake news stories

were created for Experiment 1. As all of the events described in Experi-

ment 2 were real news events, it was not possible to control for the influ-

ence of previous multiple exposures to the content of the news

headlines. It is therefore recommended that future research examine the

influence of pre-existing vaccine attitudes on memory reports for

vaccine-related news items using paradigms which can control for the

influence of previous exposure and which allow for deeper exploration of

these memory reports (e.g. longitudinal designs assessing memories

over time).

As the current study indicates that individuals are more suscepti-

ble to reporting memories or beliefs for both accurate and fabricated

vaccine news items which align with their pre-existing vaccine atti-

tudes, the role of attitudinal bias should be considered when develop-

ing interventions focused on news literacy and reducing susceptibility

to misinformation.
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ENDNOTE
1 Beliefs about vaccine and vaccine hesitancy tend to be strongly corre-

lated with political orientation in the United States (Albrecht, 2022), and

might therefore be considered somewhat political in nature, however

this relationship is much weaker in other English-speaking countries

such as the United Kingdom and Canada (Pennycook et al., 2022), from

which the sample was mostly drawn.
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