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Abstract

Cancer is an important issue and a model topic for mis-
informatfion researchers. The present research experi-
mentally investigates the effect of cancer-related
conspiracy beliefs and misinformation on oncology
treatment intentions in a cancer-free population. In
three pre-registered studies (N total = 1020), partici-
pants were asked to put themselves in the shoes of a
patient recommended for chemotherapy. Study
1 (N=300) failed to experimentally manipulate
cancer-related conspiracy beliefs with exposure to a
In Study

2 (N = 258), exposure to a pro-conspiracy (vs. anti-con-

health scandal not related to cancer.

spiracy) content related to cancer treatment was associ-
ated with more conspiracy beliefs, less intention to use
chemotherapy and more intentions to use unconven-
tional medicines. Exploratory analyses revealed that
these effects were conditioned by the credibility of the
misinformation. Study 3 (NN = 462) replicated these
findings using a full experimental design. Exposure
(vs. no exposure) to a warning and accuracy prompt,
prior to exposure to the pro-conspiracy content, was
found to be effective in reducing its credibility and
preventing its detrimental effects. These findings cor-
roborate the existence of an effect of conspiracy beliefs
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on treatment intentions in oncology and also suggest
several ways to mitigate them.
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INTRODUCTION

Adherence to health recommendations is important in prevention and treatment of many dis-
eases. Non-adherence to medical recommendations may be driven by negative beliefs about
these recommendations and healthcare actors, fuelled by misinformation and conspiracy beliefs
(CBs) (e.g. Krastev et al., 2023; Natoli & Marques, 2021). Cancer is a leading cause of death
worldwide, with approximately 20 million new cases, 9.7 million deaths in 2022, and about one
in five people will develop cancer in their lifetime (World Health Organization, 2024). Among
patients with cancer, adherence to conventional treatments (e.g. chemotherapy, radiation ther-
apy) is an important predictor of survival and quality of life (Jacobs et al., 2019). As with non-
oncological treatments, adherence to oncological treatment may be impaired by negative beliefs
about the treatment (e.g. concerns about side effects, low self-efficacy, inadequate information)
or health professionals (e.g. poor doctor-patient relationship) (Lin et al., 2017; Toivonen
et al., 2020). However, few empirical studies have investigated the potential impact of CBs and
misinformation on treatment adherence in the oncology setting, despite cancer being a ‘model
topic’ for misinformation research (Swire-Thompson & Johnson, 2024). It is therefore crucial to
investigate whether and to what extent CBs and misinformation influence treatment adherence
in oncology.

(Un)conventional medicines and CBs

Conventional medicine (also referred as ‘standard medical care’) refers to recognised treat-
ments, accepted by medical experts as proper to treat diseases and widely used by healthcare
professionals (National Cancer Institute, 2023). Complementary and alternative medicines
(CAMs) encompass practices like mind-body therapies, naturopathy and energy medicine.
Alternative medicines are used in replacement of conventional medicine whereas complemen-
tary medicines are used together with it (National Center for Complementary and Integrative
Health, 2021). The use of CAM in patients with cancer is associated with impaired survival due
to delayed initiation, poorer adherence or refusal of conventional treatments (Ben Kridis
et al., 2021; Huiart et al., 2013; Johnson et al., 2018a,b). More broadly, preference for CAM may
be associated with negative beliefs towards components or actors of conventional medicine
(i.e. pharmaceutical industry) (Green et al., 2013), defiance towards the conventional healthcare
system (Peterson et al., 2022), health-related CBs (e.g. Galliford & Furnham, 2017; Soveri
et al., 2021) and generic CBs (e.g. Lamberty & Imhoff, 2018).

CBs can be defined as proposed explanations of significant social and political events that
identify a small group of people working in secret for their own benefit to the detriment of the
public interest (Douglas et al., 2019). CBs, mistrust in authorities and preference for CAM may

85UBd| SUOWILLOD BAIeaID) 3|cealjdde auy Aq peusenob ake saile YO ‘8sn Jo Sajnl o) ARlg1T8uluQ 8|1\ UO (SUOTIPUOD-pUe-SWLIBY/W0D A3 | 1M AReiq 1 |Bu|uo//SdNy) SUOIPUOD pue SWB | 8U) 88S *[7202/TT/TZ] uo ARiqiauljuo A8|IM ‘9oueld auelyo Ag GTOZT Mmyde/TTTT OT/I0p/wod | im Arelqipuljuo'seuinol-dee//sdny wouy pepeojumod ‘0 ‘¥S808S.T



CONSPIRACY BELIEFS AND CANCER TREATMENTS Health HME 3
Well-Being .

be linked by an overarching worldview that questions the morality of official authorities and
denies science (Franks et al., 2017). A major vector of these beliefs is online misinformation,
which refers to any online information contrary to current scientific data (Swire-Thompson &
Johnson, 2024).

Cancer-related misinformation and CBs

In oncology, the prevalence of online misinformation and its potential harm are considerable.
A narrative review of the literature (Swire-Thompson & Johnson, 2024) found that 11% to 100%
of the top cancer-related social media content contain misinformation. Johnson et al. (2022)
found that 32.5% of the 200 most popular social media articles on the four most common can-
cers contained misinformation, including misleading descriptions, mischaracterizations of evi-
dence strength or support for unproven therapies. Online cancer misinformation is likely to
convey allegations of conspiracy against the health authorities, distrust in science and conven-
tional medicine and preference for CAM (Grimes, 2022). The high prevalence of
misinformation on the internet represents a great issue given that, despite healthcare profes-
sional remains the main source of information, internet arrives as a growingly common source
of information in patients with cancer (Finney Rutten et al., 2016). According to Braun et al.
(2019), 94% of cancer patients seek information related to their disease on the internet.
Although seeking information online can have positive outcomes, exposure to misinformation
can lead to misunderstandings or anxio-depressive symptoms (for review, see Lleras de Frutos
et al., 2020).

In addition to studies that have investigated the prevalence of online cancer misinformation,
Fournier and Varet (2024) examined the associations between CBs and intention to use treat-
ments among cancer-free participants through a vignette methodology. The results corroborate
findings showing that CBs can be harmful for patients with cancer. However, the cross-
sectional design of these studies did not allow a causal effect of CBs on health intentions to be
tested.

OVERVIEW

The present research relies on three studies aiming at experimentally testing the effect of CBs,
conveyed by exposure to online misinformation, on the intention to use conventional cancer
medicine and CAM. As in Fournier and Varet (2024), a cancer-free population and a projection
task (i.e. vignette design) were chosen to avoid causing patients a potential harm (Bradbury-
Jones et al., 2014). Study 1 was carried out to experimentally manipulate cancer treatment-
related CBs by exposing participants to a real non-cancer-related health scandal. Study 2 used
an exposure to a fictitious scandal directly related to cancer treatment. Eventually, Study 3 was
conducted to manipulate the credibility of the same scandal and assess a brief intervention to
prevent the harm of misinformation.

All studies were conducted online with LimeSurvey. They were presented as investigating
opinions on various societal issues, as well as knowledge and beliefs related to medicine and
cancer treatments. All participants gave their informed consent. At the end of each study, par-
ticipants were offered a debrief detailing the actual aims of the study and the fictitious nature of
the conspiracy elements presented (for Study 2 & Study 3) and were invited to consult various
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reference resources on cancer management and the effects of chemotherapy. All studies were
pre-registered and priori power analyses computed (see Table 1). The exclusion criteria applied
to participants in each study are presented in Figure 1. Most of confirmatory analyses planned
in the pre-registration forms were presented in this manuscript, while the others are presented
in ‘Study details’ and ‘Deviations from pre-registrations’ files. None of the exploratory analyses
presented in this manuscript were pre-registered, except for Study 3. Additional exploratory
analyses are also presented in ‘Study details’ file. All multi-item scales or subscales were aver-
aged. All statistical analyses were carried out using Jamovi software, except for mediation ana-
lyses. These were carried out using PROCESS v.4.0. macro for SPSS, with an estimation of effect
sizes and confidence intervals based on bootstrapping, 95% confidence and 5000 bootstrap sam-
ples for percentile bootstrap confidence intervals (default values) (Hayes, 2022). Pre-registration
and ‘Deviations from pre-registrations’, ‘Study details’, ‘Materials’ and datasets are available in
the Open Science Framework (OSF) repository (https://doi.org/10.17605/OSF.1I0/2EDT9).

STUDY 1

The same correlations as in Fournier and Varet (2024) should be observed between pre-
exposure generic CBs, chemotherapy-related CBs and treatment intentions (HI to H3). The fol-
lowing hypotheses consider the possibility that the health conspiracy article would make
health-related CBs more accessible among participants with a high (vs. low) level of pre-
exposure generic CBs exposure. Based on the previous considerations, exposure to a health con-
spiracy article (vs. no exposure) should be associated with more chemotherapy-related CBs,
even adjusting for pre-exposure level of generic CBs (H4). Exposure to a health conspiracy arti-
cle (vs. no exposure) should also be associated with a lower intention to use conventional medi-
cine (H5a) and a higher intention to use non-conventional medicine in complement (H5b), and
in replacement (H5c), even when adjusting for pre-exposure level of generic CBs. Finally, the
relationships described in H5 should be mediated by chemotherapy-related CBs (respectively
Hé6a, H6b and Héc for each of the three treatment intentions).

Methods of study 1
Participants and procedure

From October to November 2022, a total of 300 French participants with complete answer, were
recruited via Prolific. Finally, 283 participants were retained for the analyses (see Figure 1 for
details). After being automatically and randomly allocated to the Conspiracy or Control condi-
tion, participants were asked to complete the single-item measure of generic CBs and the Beliefs
about Medicine Questionnaire (BMQ). On the following page, a first distraction task was pro-
posed to limit the risk of drawing links between the previous measures and the subsequent
tasks and measures in the Conspiracy condition. This consisted of two matrices inspired by
Raven's test of progressive matrices. To maintain comparability between conditions, the task
was offered to participants in each condition.

Then, in the Conspiracy condition, participants were exposed to a fake newspaper article
reporting the real Mediator scandal, a sanitary scandal that took place in France during the early
2010s. The article highlights the fact that different actors have conspired to promote financial
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interests over public health interests. The article was written by the authors from factual elements
and events, based on three real press articles. For credibility purpose, the article was presented to
the participants as coming from a French newspaper. A real scandal was chosen to ensure maxi-
mum credibility of the content presented. A scandal not related to cancer but to the wider field of
health was chosen for two reasons. First, it should prevent participants from discovering the link
between the experimental manipulation and the subsequent measures. Secondly, several observa-
tions from the literature suggest that experimental manipulation of CBs in one domain may influ-
ence CBs and health intentions in other domains. For example, Trella et al. (2024) found that
exposure to real and fictitious CBs related to health or politics increases participants’ conspiracy
mentality. In Natoli and Marques (2021), exposure to antidepressant CBs reduced general trust in
the health industry as well as various health-seeking intentions. In Granados Samayoa et al.
(2022), endorsement of health-related CBs prospectively predicts greater endorsement of non-
health-related CBs and a generalised conspiracy mindset. To ensure that participants read the
article, a waiting time of 1 min 10 s was applied before being able to move on to the next page. In
the Control condition, participants were not exposed to any text.

On the following page, a second distraction task, similar to the first, was proposed to partici-
pants in both conditions. To set a common representation of treatments before responding to
the following questions, a short definition of chemotherapy and unconventional medicines was
presented (see ‘Materials’). Participants then completed the chemotherapy-related CBs scale.
After being exposed to a projection task (i.e. vignette), they indicated their intention to use con-
ventional and complementary and alternative medicines. They finally completed
sociodemographic questions and the disturbance check item.

Measures

Additional details for the measurements presented below are available in ‘Study details’ and
‘Materials’ files.

Generic CBs

Generic CBs were measured with the single-item CBs scale (SCIBS; Lantian et al., 2016). This
measure consists of a statement: ‘I think that the official version of the events given by the
authorities very often hides the truth’ for which participants are asked to assess its likelihood
(from 1 = Completely false to 9 = Completely true).

General beliefs about medicines questionnaire

This measure (BMQ, Horne, 1999) includes two subscales that are Harm (e.g. treatments do
more harm than good) and Overuse (e.g. doctors prescribe too many treatments). Details and
associated secondary analyses are presented in the ‘Study details’ file.

Chemotherapy-related CBs

The eight-item scale from Fournier and Varet (2024) was used to measure chemotherapy-
related CBs (e.g. ‘The effectiveness of chemotherapy in treating cancer is disputed, but the phar-
maceutical industry tries to hide this from the general public in order to make a profit.”). Items
were rated on a 5-point Likert scale (from 1 Certainly not true to 5 Certainly true) (o = .93).
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Projection task and treatment intentions

Before measuring intentions, participants read a short fictional scenario in which they were
asked to imagine themselves being diagnosed with cancer for which chemotherapy treatment is
recommended. Intentions to use conventional, complementary and alternative medicine were
measured with one item each for which participants were asked to indicate their accordance on
a 5-point Likert scale (from 1 Totally disagree to 5 Totally agree). Intention to use conventional
medicine was negatively correlated with intention to use alternative medicine (r = —.62,
p < .001) and not with intention to use complementary medicine (r = —.02, p = .69). Intentions
to use alternative and complementary medicine were positively correlated (r = .20, p < .001).

Sociodemographic data
Sociodemographic data included gender, age, socio-professional category, education, having a
health-related job, and personal and familial history of cancer.

Statistical analysis

Zero-order Pearson correlation analyses were conducted to test the links between generic
CBs, chemotherapy-related CBs, intentions to use conventional medicine and CAM (H1 to
H3). Three mediation models were carried out to test the effect of the Conspiracy (vs. Control)
condition on treatment intentions through adherence to chemotherapy-related CBs (H6).
Exploratory analyses were carried out in order to replicate Fournier and Varet (2024) results
showing that the effects of generic CBs on treatment intentions are mediated by
chemotherapy-related CBs.

Results of Study 1
Confirmatory analyses

Descriptive statistics and zero-order Pearson correlations testing HI to H3 are reported in
the ‘Study details’ file. They replicate previous main findings from Fournier and Varet
(2024).

Three mediation models were carried out with the condition as independent variable
(1 = Control condition; 2 = Conspiracy condition), chemotherapy-related CBs as the mediator
and intention to use conventional medicine, complementary medicine or alternative medicine
as the outcome (Model 4 in PROCESS macro). The results indicated no significant effect of the
condition on chemotherapy-related CBs (Cohen's d = .10, p = .387). Total effects of the condi-
tion on each of the three treatment intentions were not significant (all ps > .2469). The indirect
effects of the condition on each of the three treatment intentions, through chemotherapy-
related CBs, were not significant (for conventional medicine: Cohen's d = —.05, 95% CI [—.15;
.06]; for complementary medicine: Cohen's d = .03, 95% CI [—.04; .12]; for alternative medicine:
Cohen's d = .06, 95% CI [—.08; .20]). These results were unchanged when pre-exposure generic
CBs were adjusted for (see Figure 2). Thus, H6 was rejected.
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Exploratory analyses

Mediations analyses replicated one of the main results from Fournier and Varet (2024) where
the effects of generic CBs on each of the treatment intentions are mediated by chemotherapy-
related CBs (for detailed results see ‘Study details’ file).

Discussion of Study 1

As in Fournier and Varet (2024), generic CBs and chemotherapy-related CBs are highly corre-
lated with each other and linked with less intention to use conventional medicine and more
intention to use CAM, especially alternative medicine, with medium to large effect sizes. The
effect of generic CBs on each treatment intention was found to be mediated by
chemotherapy-related CBs. In addition, this study was conducted as an attempt to experimen-
tally manipulate cancer-related CBs by presenting a real scandal (vs. not presenting one) about
a conspiracy related to health but not to cancer. Contrary to what was expected, this was not
found to be effective in manipulating adherence to cancer-related CBs. Several explanations can
be envisaged. The experimental manipulation may have been effective in increasing CBs spe-
cific to the presented scandal (e.g. towards the Mediator drug), without generalising more
widely to other health field such as cancer treatments. Otherwise, the experimental manipula-
tion may have not been effective in increasing any CBs because the article was not considered
credible by the participants. These speculations cannot be verified as CBs related to the Media-
tor scandal and perceived credibility of the article were not measured. Thus, Study 2 was
designed to manipulate cancer-related CBs using a different material.

STUDY 2

Study 2 aims to test the same hypotheses as in Study 1, with the exception that generic CB will
not be adjusted for in the analyses, as they will be measured after rather than before the experi-
mental manipulation. In addition, exposure to a pro-conspiracy article will be compared to
exposure to an anti-conspiracy article rather than no exposure.

Methods of Study 2
Participants and procedure

In January 2023, 258 participants fluent in French and from France, Belgium or Luxembourg
were recruited via Prolific. Finally, 242 participants were retained for the analyses (see Figure 1
for details). They were automatically and randomly allocated to the Pro-conspiracy or Anti-
conspiracy condition. To avoid possible interference, no measurement was offered before the
experimental manipulation. In the Pro-conspiracy condition, participants were exposed to a
fake newspaper article supporting the existence of a health conspiracy (i.e. contesting the effec-
tiveness of chemotherapy to treat cancer and pointing to the role of the pharmaceutical industry
in falsifying evidence and serving its financial interests). In the Anti-conspiracy condition, par-
ticipants were exposed to a fake newspaper article arguing against the existence of a health
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conspiracy (i.e. affirming the effectiveness of chemotherapy to treat cancer and the absence of a
conspiracy by the pharmaceutical industry). For credibility purposes, articles were presented as
short excerpts from a French newspaper. The characteristics of the articles (i.e. structure,
length, type of argument and vocabulary) were as close as possible to those of Natoli and Mar-
ques (2021), based on those on Jolley and Douglas (2014). As in Study 1, a waiting time of
1 min 10 s was applied before being able to move on to the next pages where a short definition
of chemotherapy and unconventional medicines was presented. Participants were then asked to
complete the following measures.

Measures

The measures are the same as in Study 1 and presented in the following order to the partici-
pants: chemotherapy-related CBs (¢ = .94), treatment intentions (assessed after reading the
vignette), BMQ, generic CBs and sociodemographic data. At the end, the perceived credibility
of the newspaper article was measured with the unidimensional three-item scale from
Appelman and Sundar (2016) (accurate/authentic/credible; from 1 Describes very poorly to
7 Describes very well; apro-conspiracy = -89 Qanti-conspiracy = -86). The items and instructions were
translated and adapted from English into French by the authors.

Statistical analysis

As in Study 1, HI to H3 were tested with zero-order Pearson correlations, while H4 to H6 were
tested with mediation analyses. Exploratory analyses include the reiteration of the mediation
analyses adding the perceived credibility of the article as a moderator of the effect of the experi-
mental manipulation on chemotherapy-related CBs (i.e. moderated mediation).

Results of Study 2
Confirmatory analyses

Similar correlations patterns to those found in Study 1 were found for generic CBs,
chemotherapy-related CBs and treatment intentions, corroborating HI to H3 (see ‘Study details’
file). Three mediation models were carried out with the condition as the independent variable
(1 = Anti-conspiracy condition; 2 = Pro-conspiracy condition), chemotherapy-related CBs as
the mediator and the intention to use conventional medicine, complementary medicine or alter-
native medicine as the outcome. The results indicated that the Pro-conspiracy (vs. Anti-conspir-
acy) condition was associated with more chemotherapy-related CBs (Cohen's d = .66, p < .001),
supporting H4. The Pro-conspiracy (vs. Anti-conspiracy) condition had no significant total effect
on intentions to use conventional medicine (p =.1452) or complementary medicine
(p = .0776) but did have an effect on intention to use alternative medicine (Cohen's d = 0.32,
p = .0119), partially supporting H5. The condition had no significant direct effect on each of the
treatment intentions (pconventional medicine = 0633, pcomplementary medicine = 7622, Dalternative
medicine = -2624). However, the condition had a significant indirect effect on each of the three
treatment intentions, through chemotherapy-related CBs, with small effect sizes (for
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conventional medicine: Cohen's dj,girect effect = —-40, 95% CI [—.57, —.24]; for complementary
medicine, Cohen's dingdirect effect = -27, 95% CI [.15, .40]; for alternative medicine, Cohen's
dindirect effect = 44, 95% CI [.28, .61]), supporting H6.

Exploratory analyses

Student t-tests revealed that the Pro- and Anti-conspiracy articles are respectively associated
with an average perceived credibility below and above the central value of the scale, with a sig-
nificant difference between the two articles (see ‘Study details’ file for details).

The perceived credibility of a source of persuasion is likely to condition its effects on atti-
tudes. Indeed, a source perceived as not credible may have a weaker persuasive effect than a
source perceived as highly credible, or even the opposite of the desired effect (e.g. backfire
effect) (Pornpitakpan, 2004). For this reason, the three mediation models presented in the con-
firmatory analyses were specified adding the perceived credibility of the article as a moderator
of the effect of condition on chemotherapy-related CBs (Model 7 in PROCESS macro).

As shown in Figure 3, the results indicate a significant Condition*Credibility interaction
(unstandardised p = .61, p < .001, R* change = .22) and a significant index of moderated medi-
ation for each of the three treatment intentions (for conventional medicine, index = —.33; 95%
CI [—.44, —.23]; for complementary medicine, index = .29; 95% CI [.20, .40]; for alternative
medicine, index = .42; 95% CI [.30, .54]). As shown in Figure 4, conditional indirect effects
(through chemotherapy-related CBs) indicate that, at a high level of article credibility (i.e. +1

Article perceived

credibility

Chemotherapy-
Int=0.61* - related
conspiracy beliefs

g

Article exposure 0.18 +(-0.32 1) Intention to use
-]

1=anti-conspiracy, " = = = = T T T T T m m e m m m e — — e — — e —— - == ireat )
2 = pro-conspiracy -0.04 n.s. (0.30 1) reatments

-0.11 n.s. (0.58 **)

FIGURE 3 Moderated-mediation models of the effect of the condition on intentions to use treatments,
through chemotherapy-related CBs. The path from the condition to chemotherapy-related CBs is moderated by
the perceived credibility of the article. The results of the three moderated-mediation models are presented on the
same figure for practical reasons. Paths with a continuous arrow (up) refer to the model for the intention to use
conventional medicine. Paths with a dashed arrow (middle) refer to the model for the intention to use
complementary medicine. Paths with a double-edged arrow (low) refer to the model for the intention to use
alternative medicine. Numbers from the condition to other variables represent Cohen's d effect sizes. Numbers
from chemotherapy-related CBs to intention to use treatment represent standardised beta coefficients. Number
of bootstrap samples for percentile bootstrap confidence intervals = 5000. n.s. = Non-significant: p> .10, 7:

p > .05, ¥*: p < .001.
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FIGURE 4 Conditional indirect effect of the pro-conspiracy (vs. anti-conspiracy) condition on intention to
use treatment through chemotherapy-related conspiracy beliefs, according to the perceived credibility of the
article. Perceived credibility of the article is considered at the —1 S.D. from the mean value (2.16), at the mean
value (3.81) and at the +1 S.D. from the mean value (5.45).

SD from the mean = 5.45), the Pro-conspiracy (vs. Anti-conspiracy) condition was associated
with less intention to use conventional medicine, with a large effect size (Cohen's d = —0.99, 95%
CI [—1.29, —0.71]), while no difference is observed at a low level of article credibility (i.e. —1 SD
from the mean = 2.16) (Cohen's d = 0.09, 95% CI [—0.07, 0.27]). At a high level of article credibil-
ity, the Pro-conspiracy (vs. Anti-conspiracy) condition is associated with more intention to use
complementary medicine, with a large effect size (Cohen's d = 0.88, 95% CI [0.58, 1.19]), while
no difference is observed at a low level of article credibility (Cohen's d = —0.08, 95% CI [—0.23,
0.06]). Similarly, at a high level of article credibility, the Pro-conspiracy (vs. Anti-conspiracy) con-
dition is associated with more intention to use alternative medicine, with a large effect size,
(Cohen's d = 1.25, 95% CI [0.95, 1.58]), while no difference is observed at a low level of article
credibility (Cohen's d = —0.12, 95% CI [—0.34, 0.09]). A posteriori power analyses revealed an
insufficient achieved power to detect indirect effects of article exposure on treatment intentions
(all powers < .40), but sufficient achieved power to detect conditional indirect effects (all
powers = 1.00) and the moderating effect of credibility on the path from condition to
chemotherapy-related CBs (all powers = 1.00) (see ‘Study details’ file).

Discussion of Study 2

Exposure to a pro-conspiracy (vs. anti-conspiracy) article about cancer treatments appears to be
effective in experimentally manipulating chemotherapy-related CBs. In addition, through
increasing chemotherapy-related CBs, exposure to the Pro-conspiracy (vs. Anti-conspiracy) arti-
cle indirectly influences treatment intentions. Importantly, the exploratory analyses indicate
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that these indirect effects are considerably stronger among participants perceiving the article as
highly credible, while being non-existent or reversed among participants perceiving the article
as weakly credible. The moderating effect of the perceived credibility on persuasion is already
well known in the literature (Pornpitakpan, 2004). However, this effect has not been empiri-
cally investigated in the specific context of cancer misinformation (Swire-Thompson &
Johnson, 2024). To counter the effects of a cancer misinformation content, weakening its per-
ceived credibility could be effective. Given the credibility was not experimentally manipulated,
it is possible that participants who associated a high (vs. low) credibility to the Anti-conspiracy
article and a low (vs. high) credibility to the Pro-conspiracy article previously endorsed a low
(vs. high) level of CBs. Given CBs were measured after the article exposure, this hypothesis
cannot be rejected. In addition, the pro-conspiracy article was rated as less credible than the
anti-conspiracy article. Thus, Study 3 was designed to experimentally manipulate the article
credibility, in addition to its exposure.

STUDY 3

Study 3 has two aims. First, it aims to replicate the effect of exposure to a conspiracy content
about chemotherapy and the effect of its perceived credibility on treatment intentions using a
fully experimental design. Secondly, it aims to test the effectiveness of a brief intervention to
prevent the effect of conspiracy content exposure, which is allowed by the experimental manip-
ulation of the perceived credibility of the content.

The intervention consists of presenting, before the exposition to misinformation, a short
message combining two kinds of levers used in several interventions against misinformation: a
warning prompt and an accuracy prompt (Kozyreva et al., 2024). Warning prompts consist in
explicitly alerting about the risk of being exposed to erroneous information, while accuracy pro-
mpts aim to draw attention to the concept of accuracy (Kozyreva et al., 2024). Warning prompts
should be distinguished from warning labels. Warning labels consists of an alert directed at a
specific content presented at the same time (Martel & Rand, 2023). Warning prompts are a gen-
eral warning about all contents, presented before exposure. Although warning prompts and
accuracy prompts can theoretically be distinguished, exposure to a warning prompt is often
included in interventions labelled with ‘accuracy prompt’ (e.g. Lin et al., 2024). The interest of
accuracy prompts to reduce misinformation sharing for online contents was found to be robust
and generalizable in health-related and non-health-related settings (Pennycook & Rand, 2022).
However, few studies have investigated the effects of online accuracy prompts on offline behav-
iours or behavioural intentions. There seem to be even fewer studies in the field of health, and
none in the field of oncology (Swire-Thompson & Johnson, 2024).

It is expected that treatment intentions show the same correlations with chemotherapy-
related CBs as in Study 1 and Study 2 (HlIa to Hlic). Treatment intentions should also be corre-
lated in the same direction with perceived credibility (H2a to H2c). The Prevention condition
(vs. Conspiracy condition) should be associated with a lower perceived credibility of the article
(H3a), lower chemotherapy-related CBs (H3b), higher intention to use conventional medicine
(H3c), and lower intentions to use non-conventional medicine in complement (H3d), and in
replacement (H3e). Chemotherapy-related CBs should mediate the effect of perceived credibility
of the article on treatment intentions (H4a to H4c). Finally, perceived credibility of the article
(Mediator 1) and chemotherapy-related CBs (Mediator 2) should serially mediate the difference
between the Prevention and the Conspiracy conditions on treatment intentions (H5a to H5c).
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Methods of Study 3
Participants and procedure

From October to November 2023, a total of 462 French participants with complete answers were
recruited via the online recruitment platform Foule Factory. Finally, 386 participants were retained
for the analyses (see Figure 1 for details). They were automatically and randomly allocated to the
Control condition, Conspiracy condition or Prevention condition. For all three conditions, partici-
pants were then presented with a page including a message stating that the questionnaire is loading
and that the button to go to the next page will appear in a few seconds (the page was programmed
to make this message flash and disappear after 20 s, when the ‘next’ button appears). In the Preven-
tion condition only, this page also included a short message combining a warning prompt and an
accuracy prompt. The message appeared on the page in the same style as the survey platform tips
and help messages. This message was ‘Faced with the proliferation of false information on the
internet and social networks, we would like to draw your attention to the need to be vigilant about
the sources, arguments, and media of the information you are confronted with. It is vital to exercise
this vigilance daily to guard against manipulation and develop a critical mind.” In the Control con-
dition and Conspiracy condition, no message was presented.

On the following pages, in each condition, the same distraction task as in Study 1 was pro-
posed to prevent participants in the Prevention condition from making connections between
the prompt message and the subsequent measures. Participants in the Prevention and Conspir-
acy conditions were exposed to the same fake newspaper article as in Study 2. In the Control
condition, participants were not exposed to any text. For all three conditions, participants were
then asked to complete the following measures.

Measures

The following measures are the same as in Study 2 and presented in this order to the partici-
pants: chemotherapy-related CBs (¢ = .97), treatment intentions (assessed after reading the
vignette), BMQ, generic CBs, sociodemographic data, credibility of the newspaper article
(Aconspiracy = -89; Qprevention = -89). Likert scales were seven points for all psychological mea-
sures, except for treatment intentions, which were rated with sliders from 0 Totally disagree to
100 Totally agree. An additional single item using a bipolar scale opposing intention to use
CAM and conventional medicine was also used. Results including this item are presented in
the ‘Study details’ file, as the conclusions of the analyses remained unchanged compared to
those with the two distinct intentions to use alterative and conventional medicine, and as this
item was not pre-registered.

Statistical analysis

As in Study 1 and Study 2, the links between chemotherapy-related CBs and treatment inten-
tions (H1, H2) were tested with zero-order Pearson correlations. Three serial mediation models
were used to test the successive mediator role of perceived credibility of the article and
chemotherapy-related CBs in explaining the effect of the condition on treatment intentions
(H3, H4, H5). Exploratory analyses examined possible differences in chemotherapy-related CBs
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and intentions to use treatments between Control conditions and, respectively, Conspiracy and
Prevention conditions.

Results of Study 3
Confirmatory analyses

Descriptive statistics and zero-order Pearson correlations testing HI to H2 are reported in the
‘Study details’ file.

Three serial mediation models (Model 6 in PROCESS macro) were carried out with the con-
dition (1 = Conspiracy condition; 2 = Prevention condition) as the independent variable, credi-
bility of the article as the first mediator, chemotherapy-related CBs as the second mediator and
intention to use conventional medicine, complementary medicine or alternative medicine as
the outcomes. The results (see Figure 5) indicate that the article is perceived as less credible in
the Prevention condition than in the Conspiracy condition, with a small effect size (Cohen's
d = —.29, p = .022), supporting H3a. When perceived credibility of the article is accounted for,
participants reported less chemotherapy-related CBs in Prevention than in Conspiracy condi-
tion, with a small effect size (Cohen's d = —.24, p = .023), supporting H3b. Article exposure
had no significant total effect on the three treatment intentions (Pconventional medicine = -1969,
Dcomplementary medicine = .2307, Daiternative medicine = -499)1 not Supporting H3c, H3d9 H3e, nor Sig'
nificant direct effect on the three treatment intentions (Pconventional medicine = -9422,
DPcomplementary medicine = .7890, Daiternative medicine = -053)-

Regarding intention to use conventional medicine, the indirect effect of the condition
through credibility was not significant (Cohen's d = 0.01, 95% CI [—0.03, 0.05]). The indirect
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FIGURE 5 Serial mediation models of the effect of the condition on intentions to use treatments, through
article perceived credibility and chemotherapy-related conspiracy beliefs. The results of the three serial
mediation models are presented on the same figure for practical reasons. Paths with a continuous arrow

(up) refer to the model for the intention to use conventional medicine. Paths with a dashed arrow (middle) refer
to the model for the intention to use complementary medicine. Paths with a double-edged arrow (low) refer to
the model for the intention to use alternative medicine. Numbers from condition to other variables represent
Cohen's d effect sizes. Numbers from article perceived credibility, and chemotherapy-related conspiracy beliefs,
to intention to use treatment represent standardised beta coefficients. Number of bootstrap samples for
percentile bootstrap confidence intervals = 5000. n.s. = Non-significant: p > .10, #: p > .05, ***: p < .001.
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effect through chemotherapy-related CBs was significant, with a small effect size (Cohen's
d =0.14, 95% CI [0.02, 0.26]), as well as the indirect effect through both serial mediators
(Cohen's d = 0.09, 95% CI [0.01, 0.17]) and the aggregated indirect effects (Cohen's d = 0.23,
95% CI [0.09, 0.38]), with a higher intention to use conventional medicine in the Prevention
condition than in the Conspiracy condition. Regarding intention to use complementary medi-
cine, the indirect effect of the condition through credibility was not significant (Cohen's
d = 0.03, 95% CI [—0.02, 0.09]). The indirect effect through chemotherapy-related CBs was sig-
nificant, with a small effect size (Cohen's d = —0.09, 95% CI [—0.19, —0.01]), as well as the indi-
rect effect through both serial mediators (Cohen's d = —0.06, 95% CI [—0.12, —0.01]) and the
aggregated indirect effects (Cohen's d = —0.12, 95% CI [—0.22, —0.03]), with a lower intention
to use complementary medicine in the Prevention condition than in the Conspiracy condition.
Regarding intention to use alternative medicine, all the indirect effects of the condition were
significant, with small effect sizes, with a lower intention to use alternative medicine in Preven-
tion condition than in Conspiracy condition (for the indirect effect through credibility: Cohen's
d = —0.04, 95% CI [—0.11, —0.0007]; for the indirect effect through chemotherapy-related CBs:
Cohen's d = —0.14, 95% CI [—0.28, —0.02]; for the indirect effect through both serial mediators:
Cohen's d = —0.09, 95% CI [-0.17, —0.01]; for the aggregated indirect effects: Cohen's
d =—-0.27,95% CI [—0.45, —0.11]). H4 and H5 were therefore supported.

A posteriori power analyses revealed an insufficient achieved power to detect indirect effects
of the condition on treatment intentions through credibility only (all powers < .69), but a suffi-
cient achieved power to detect indirect effects through chemotherapy-related CBs only (all pow-
ers >99) and through both credibility and chemotherapy-related CBs (all powers = 1.00) (see
‘Study details’).

Exploratory analyses

Two sets of three mediation models were tested with the condition as independent variable. In
the first set, the Control condition (=1) was compared to the Conspiracy condition (=2). In the
second set, the Control condition (=1) was compared to the Prevention condition (=2). In all
models, chemotherapy-related CBs were the mediator, and intention to use conventional medi-
cine, complementary medicine or alternative medicine was the outcome (Model 4 in PROCESS
macro). Fort the first set, the results indicated that the Conspiracy condition (vs. Control condi-
tion) was associated with more chemotherapy-related CBs (Cohen's d = .52, p < .001). Regard-
ing total effects, the Conspiracy (vs. Control condition) was associated with less intention to use
conventional medicine (Cohen's d = —.35, p = .0042) but not with significant differences for
intentions to use complementary medicine (Cohen's d = .13, p = .2842) nor alternative medi-
cine (Cohen's d = .21, p = .0930). The condition had no significant direct effect on each of the
three treatment intentions (pconventional medicine — .5270, pcomplementary medicine — .8262, Daiternative
medicine = -2070). However, the condition had a significant indirect effect on each of the three
treatment intentions, through chemotherapy-related CBs, with small effect sizes (for conven-
tional medicine: Cohen's dingirect effect = —-28, 95% CI [—.43, —.15]; for complementary medi-
cine, Cohen's dingirect effect = -16, 95% CI [.07, .26]; for alternative medicine, Cohen's dingirect
effect = -33, 95% CI [.18, .50]). For the second set, the results indicated that, compared to the
Control condition, the Prevention condition was associated with no significant difference on
chemotherapy-related CBs (Cohen's d = .06, p = .3809). Regarding total effects, the condition
was associated with no significant differences on each of the three treatment intentions
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(pconventional medicine = -1534, DPcomplementary medicine = .9039, Dalternative medicine = 3513) The con-
dition had no significant direct effect on each of the three treatment intentions (Pconventional
medicine = -2589, Pcomplementary medicine = -6788, Palternative medicine = -6235)- FinaHYa the condition
had no significant indirect effect on each of the three treatment intentions, through
chemotherapy-related CBs (for conventional medicine: Cohen's djngirect effect = —-03, 95% CI
[—.10, .04]; for complementary medicine, Cohen's djngirect effect = -02, 95% CI [—.02, .06]; for
alternative medicine, Cohen's dingirect effect = -03, 95% CI [—.04, .12]).

Discussion of Study 3

Compared to the Conspiracy condition, the mediation analyses showed no significant total
effect of the Prevention condition on the intention to use treatments. When the perceived credi-
bility is considered as the only mediating variable, the results show an indirect effect of the Pre-
vention (vs. Conspiracy) condition on the intention to use alternative medicine, but not for
complementary and conventional medicines. Importantly, for the three treatment intentions, a
significant indirect effect through chemotherapy-related CBs only and through credibility and
then chemotherapy-related CBs consecutively was found. Exposure to the warning and accu-
racy prompt (vs. no prompt), before exposure to the misinformation, was indirectly associated
with more intention to use conventional medicine and less intention to use complementary and
alternative medicine. Exploratory analyses found no differences between the Control and Pre-
vention conditions on chemotherapy-related CBs and the three treatment intentions. However,
the Conspiracy condition was associated with more chemotherapy-related CBs and a lower
intention to use conventional medicine than the Control condition. Compared with a baseline
situation, this suggests that the Prevention condition would be effective in preventing some of
the harmful effects observed in the Conspiracy condition.

By experimentally manipulating both exposure to CBs and their perceived credibility, these
results corroborate the existence of detrimental effects of chemotherapy-related CBs on treat-
ment intentions, as suggested by Fournier and Varet (2024). Fortunately, the results also sug-
gest that this detrimental effect could be prevented by exposure to a combination of warning
and accuracy prompts, prior to exposure to a misinformation conveying CBs. The effectiveness
of previous interventions based on accuracy prompts to counter online health-related
misinformation has mostly been established for online behaviours (e.g. social network sharing)
(Pennycook & Rand, 2022; Swire-Thompson & Johnson, 2024). Interestingly, the results of the
present study corroborate their effectiveness in preventing misinformation effects on offline
and health-related behavioural intentions, particularly in oncology.

GENERAL DISCUSSION

Using a cancer-free population and a projection task, the three studies of the present research
aimed to experimentally investigate the effect of endorsing cancer-related CBs, conveyed
through online misinformation, on the intentions to use conventional medicine and CAM.
Study 1 was conducted to experimentally manipulate cancer-related CBs by presenting a real
scandal related to health but not cancer (vs. not presenting one) but failed to do so. This could
be due to a non-generalisation of activated CBs to cancer treatments, or failure to activate any
CBs due to lack of credibility. It could also be that the article only influenced chemotherapy-
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related CBs in participants who perceived it as highly credible, but this credibility was not mea-
sured. Study 2 and Study 3 therefore proposed to manipulate cancer-related CBs with exposure
to an online misinformation article conveying CBs about cancer treatments. Study 2 showed
that exposure to this article, compared to an anti-conspiracy article, indirectly affects treatment
intentions by increasing chemotherapy-related CBs. Participants exposed to the conspiracy con-
tent reported less intention to conventional medicine and higher intention to use CAM when
asked to put themselves in the shoes of a cancer patient. Importantly, exploratory analyses indi-
cated that these effects were considerably stronger among participants perceiving the article as
highly credible, while being non-existent or reversed among participants perceiving the article
as weakly credible. However, credibility was not a manipulated variable, and the pro-conspiracy
article was rated as low credibility and the anti-conspiracy article as high credibility. Study
3 was therefore carried out to conceptually replicate these results with an experimental manipu-
lation of the perceived credibility and to test a brief intervention to prevent the harmful effect
of misinformation exposure by decreasing its perceived credibility. The brief intervention con-
sisted in presenting to participants a warning and accuracy prompt before being exposed to the
online misinformation. Compared to a Control condition with no intervention nor conspiracy
content exposure, conspiracy content exposure only was associated with more chemotherapy-
related CBs and lower intention to use conventional medicine. Compared to conspiracy content
exposure only, implementing the warning and accuracy prompt was directly associated with
less chemotherapy-related CBs and indirectly associated with more intention to use conven-
tional medicine and less intention to use CAM.

Misinformation, CBs and health behaviours

Taken together, the results presented above corroborate the existence of an effect of cancer-
related CBs, when conveyed by online misinformation perceived as credible, on intention to
use CAM and to not use conventional medicine. This finding is worrying for public health, as
people with cancer or at risk of developing it can be frequently exposed to online cancer
misinformation (Swire-Thompson & Johnson, 2024) and as refusal of or poor adherence to con-
ventional oncology treatments impairs survival and quality of life, including among patients
with curable cancer (Jacobs et al., 2019; Johnson et al., 2018a,b). In addition, supplementary
analyses in Studies 1 and 2 indicate that exposure to misinformation conveying cancer CBs also
increased generic CBs and negative general beliefs about conventional medicine (see ‘Study
details’ file). This suggests that cancer misinformation may also have detrimental effects on
health behaviours that are not solely cancer-related, making it a broader health issue.

Dealing with CBs in public health and oncology

Study 3 corroborates the effectiveness of a brief intervention, based on a warning and accuracy
prompt, to prevent some of the detrimental effects of cancer misinformation, by reducing its
perceived credibility and chemotherapy-related CBs. This brief intervention has the advantage
of being simple and rapid and could be of particular interest if coupled with an automatic detec-
tion system for medical misinformation contents implemented in social media applications,
websites or browsers (e.g. Zhu et al., 2024). Other types of interventions aimed at counteract
cancer-related misinformation and conspiracy theories by weakening their credibility could also
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be developed and tested in oncology. For example, debunking, prebunking and media literacy
interventions were found to be effective to improve misinformation credibility assessment or
reduce their endorsement, although effect sizes are often small to medium, and long-term effec-
tiveness remains little studied (Heley et al., 2024; Lu et al., 2024; Oliveira et al., 2024).

Fighting misinformation can also involve paying particular attention to the credibility that
people attribute to real information, in particular those that attempt to debunk misinformation
(Acerbi et al., 2022). Indeed, the results from Study 2 suggest that if an intervention arguing
against cancer-related conspiracy theories is perceived as lacking credibility, it may be ineffec-
tive in reducing related beliefs and intention to use CAM and increasing use of conventional
medicine. To avoid wasting resources, it therefore seems important that health communication
campaigns in oncology are systematically pre-tested before being rolled out on a larger scale, as
this does not always seem to be the case (e.g. in the case of HIV prevention, see Lacroix
et al., 2014). Interventions aiming at fostering confidence in reliable information have received
less attention and remain to be developed and tested (Acerbi et al., 2022). Interestingly, other
levers for action could be envisaged via the training and support of oncology healthcare profes-
sionals. For example, improving patient-centred and empathetic communication could reduce
the effect of medical mistrust on patient's decision making (Cuevas et al., 2019) and prevent
medical CBs (Marques et al., 2022).

Limitations

This study makes a significant contribution to the literature on the consequences of
misinformation and CBs in oncology. However, several limitations should be noted.
Moderated-mediation and double serial mediation models are based on a number of assump-
tions, which have not all been investigated here and which therefore limit their ability to vali-
date causal claims (Rohrer et al., 2022). In the three studies, chemotherapy-related CBs were
conceptualised as a mediator rather than as a manipulation check of article exposure. Conse-
quently, it would have been preferable to introduce a dedicated manipulation check, such as a
recall, recognition or comprehension test. Study 2 was insufficiently powered to detect the
direct effects of exposure to the pro-conspiracy (vs. anti-conspiracy) article on treatment
intentions. Similarly, Study 3 was underpowered to detect the indirect effects of the condition
(conspiracy vs. prevention) on treatment intentions through credibility only. However, both
studies were sufficiently powered to detect the indirect effect of the experiment manipulation
through chemotherapy-related CBs, which was more central to their objective. As in Fournier
and Varet (2024), the samples were composed of cancer-free participants from the general
population exposed to a fictitious situation. This methodological setting was mainly justified
by avoiding exposing patients with cancer to a potentially harmful situation (Bradbury-Jones
et al., 2014). However, fictitious situations may produce different results from more ecological
situations (Atzmiiller & Steiner, 2010). Having cancer could have a significant impact on fac-
tors that affect susceptibility to misinformation and CBs, such as emotions, health literacy
and beliefs about treatments and health professionals. Another limitation of the present
research is that conventional medicine was only considered through chemotherapy, which
may be subject to specific perceptions compared to other treatments, on the part of the gen-
eral population and patients.
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CONCLUSION AND PERSPECTIVES

This research highlights the harm of misinformation and CBs on health behaviours, especially in
oncology. Future studies should investigate the effects of misinformation and CBs on adherence
to several types of conventional treatments other than chemotherapy in patients with cancer. This
paper highlights that anti-misinformation communication may be ineffective, underscoring the
need for pre-testing before implementation. Given the importance of cancer for public health,
there is an urgent need to carry out studies not only on patients in order to develop specific inter-
ventions but also on the general population in order to develop preventive measures.
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