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Abstract

Debunking interventions to tackle misconceptions related to scientific
issues have gained momentum, especially in the context of health care. In
this randomized controlled experiment, we assessed the effectiveness of
tailored (i.e., contrarian information addressing participants’ specific
motives with an affirmation of their psychological profile) and non-tailored
(i.e., general contrarian information regardless of participants’
psychological profile) debunking interventions in a saniple of 167 Peruvian
participants with positive attitudes toward egg cleanse, a popular local
alternative medicine treatment. Our debunking interventions did not
significantly correct attitudinal variables related to egg cleanse, such as
belief in effectiveness, future use, and preference over conventional
medicine. However, exploratory analyses showed significant reductions in
endorsement of usage reasons within both the tailored debunk (d = 0.50)
and non-tailored debunk (d = 0.62) groups. Moreover, a comparison between
the two debunking groups indicated that participants who received a tailored
debunk were more satisfied with the interaction with the physician than
those who received a non-tailored debunk (d = 0.73). These results suggest
that debunking interventions on misinformed health beliefs could have an
impact also in the Peruvian cultural context and for alternative medicine,
even though more direct attitudinal variables are particularly resistant to
change. Strengths and weaknesses of tailored and non-tailored approaches
to health misinformation, as well as future research pathways to shed light

on the impact and pitfalls of debunking interventions, are discussed.
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Effects of debunking interventions on endorsement of alternative

medicine: a randomized controlled experiment in Peru

Misinformation around scientific issues has become a recurring and
worrying societal issue [1], especially in the context of health care, as
misinformation damages patients' knowledge, attitudes, and behavioral
intentions [2,3]. Nevertheless, tackling health misconceptions is particularly
challenging because doing so in the wrong way (i.e., without an adequate
level of detail or by attacking the patient's worldview) can trigger reactance
and, potentially, a detrimental backfire effect [4,5]. However, recent large-
scale studies indicate that such backfire effects are rare or artifactual, often
emerging from measurement error or low reliability rather than genuine
reinforcement of false beliefs [6,7]. The current consensus is that corrective
interventions generally work as intended, although their magnitude depends
on communicative and contextua! factors. A range of interventions have been
developed to address the psychological drivers of misinformed beliefs,
among which debunking interventions represent one of the most extensively
researched and empirically supported strategies for countering

misinformation and its effects [8].

Recent work has emphasized the use of debunking interventions in
interactions between healthcare professionals and patients, with particular
focus on vaccine hesitancy [5]. In this regard, Holford et al. [9] distinguish
between empathetic (i.e., tailored) and non-empathetic (i.e., non-tailored)
debunking messages. Unlike general, non-tailored debunking messages,
which reflect a communication style that does not attend to the specific

motives of the interlocutor, tailored debunking addresses misconceptions by



considering the “attitude roots” of the individual’s beliefs—that is, the
beliefs, ideologies, fears, and identity issues that motivate people to want to
reject a scientific consensus [10,11]. Hence, tailored debunking aligned with
the individual’s motivations is based on elicitation of concerns (i.e., open-
ended questions and active listening to identify attitude roots), affirmation
(i.e., showing empathy toward the patient’s position by expressing
understanding of their concerns and motivations), and a tailored debunk
(i.e., explaining why the patient’s misconception is wrong without

challenging the underlying attitude root) [9].

With this study, we aim at extending for the first time the assessment
of tailored and non-tailored debunking interventions in the health domain to
the context of a developing country, Peru, and to misinformation related to
complementary and alternative medicine (CAM), defined by the World
Health Organization [12] as “a broad set of health care practices that are not
part of that country's own traditional or conventional medicine and are not
fully integrated into the dominant health care system” and which "are used
interchangeably with traditional medicine in some countries”. Examples of
these include homeopathy, crystal healing, reflexology, magnet therapy, and
anthroposophic medicine. The use of CAM constitutes a relevant issue for
clinical practice due to its associated risks [13,14] and the recurrent spread
of CAM-related misinformation [2,15]. The present experiment focuses on
the impact of debunking interventions on endorsement of logically
independent usage reasons and positive attitudes toward egg cleanse, a
CAM technique widely used in Peru and other parts of Hispanic America
[16]. Egg cleanse seeks to purify the spirit and cure illnesses, which can be
physical or spiritual (e.g., evil eye). Although egg cleanse presents a wide

range of variants, the core practice consists of rubbing a fresh chicken egg,



which is deemed a symbol of the creation and development of life, over the
patient's body for the egg to absorb negative energies causing discomfort
and illness. At the end of the ritual, the yolk and the white of the egg are
poured into a glass and interpreted by the practitioner to diagnose the
patient’s spiritual state before the cleanse [17,18]. The Peruvian State does
not integrate egg cleanse into the public health system, but other CAM
techniques such as phytotherapy, acupuncture, and yoga are offered as part

of public health coverage [19].

In a comprehensive systematic review, Tangkiatkumjai et al. [20]
described several reasons to use CAM, including having an expectation of
the health benefit, dissatisfaction with conventional medicine, and perceived
safety. These reasons vary across cultural settings—for example, internal
locus of control tends to be more common in Western populations, whereas
social networks are more salient amongst Asian populations [20]. In the case
of Peru, it is important to highlight that it is a pluricultural and multiethnic
country, where each etlinic group expresses its culture in diverse ways [21].
In Peru, the dominant Western perspective exists alongside pre-Hispanic
worldviews with a differential understanding of the human life cycle, health
and illness, and childbirth practices and nurture [22,23,24]. Additionally,
internal migrations have generated complex dynamics between indigenous
and non-indigenous populations [25]. These intersections between cultural
backgrounds have shaped the syncretic history, culture and sociopolitical
landscape of Peru, manifesting itself in practices like egg cleanse, which
often incorporates prayers of Christian and Andean origin, and whose
presentation to the public varies depending on the region, the ethnicity, and
the socioeconomic status of the target population (e.g., using rhetorical

styles more prone to pseudoscience or spiritualism). Although practices like



egg cleanse are widely used in rural and indigenous sectors of Peruvian
society, not only driven by tradition but also by low costs and accessibility
[26,27,28,29], these practices are also viewed with skepticism by other

sectors of Peruvian society [19,30].

Overview of the present experiment

In this randomized controlled experiment, we assessed the
effectiveness of two debunking interventions—non-tailored and tailored
debunks of usage reasons on a Peruvian sample of participants with positive
attitudes toward egg cleanse. In a previous survey, the participants
completed a pre-test questionnaire including the following attitudinal
variables: belief in the effectiveness of egg cleanse, willingness to use egg
cleanse in the future, and preference for egg cleanse over conventional
medicine. For the present study, they started rating different usage reasons
and selecting their two preferred ones. Then, they were randomly allocated
to three groups: a group in which participants received from a fictitious
physician a single, general, non-tailored debunk regardless of their preferred
usage reasons, a group in which participants received from the same
fictitious physician two tailored debunks specifically designed to address
their two preferred usage reasons, and a passive control group in which
participants received no debunk, thus directly completing the post-test
questionnaire (including the questions regarding the attitudinal variables
and usage reasons) without experimental manipulation. Both experimental
groups completed an additional post-test measure of satisfaction with the
interaction with the fictitious physician.

This study was conducted in accordance with the relevant regulations
and the Declaration of Helsinki, and received approval from the ethics

committee of the Faculty of Health Sciences at the Peruvian University of



Applied Sciences (PI 290-24). Informed consent was obtained from all
participants.

The experimental design was pre-registered at
https://aspredicted.org/zbsp-bhnv.pdf. Although no formal hypotheses were
preregistered, our analytic plan and theoretical rationale implied two main
expectations [9]. First, both the tailored and the non-tailored debunking
interventions were expected to reduce positive attitudes and endorsement
of reasons for using the “egg cleanse” compared with the control group.
Second, we anticipated higher satisfaction with the refutation among
participants receiving tailored debunks compared to participants receiving
the non-tailored debunk.

All statistical analyses were conducted using Jamovi (version 2.3.28) for
Windows. All tests were two-tailed, and results were considered statistically
significant at p < .05.

Data availability
All data and codes used in the study are available at https://osf.io/9xbzq/.

Methods
Sample

The sample of participants used in this experiment is based on a
previous sample collected through NetQuest, a panel provider operating in
Peru, to be representative of the general population in terms of age, gender,
and region. This previous study constitutes a comprehensive mixed-methods
examination of psychosocial predictors, attitudes, and spontaneous usage
reasons (using open-ended questions) of CAM in Peru [31]. With the
exception of the usage reasons, the pre-test measures of the present
experiment were taken from the previous study. For this experiment, after

two weeks we recontacted 353 participants who had indicated medium to
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high levels of belief in the effectiveness of egg cleanse in a previous study
(i.e., responses of 4, 5, 6, or 7 on a 1-7 Likert scale). To ensure that the initial
level of belief was evenly distributed across the three experimental
conditions, participants were randomly assigned to each group using a
stratified randomization procedure based on their pretest belief scores. This
procedure ensured a balanced representation of participants with scores of
4, 5, 6, and 7 across groups, without requiring exactly equal numbers in each
score. A total of 167 participants completed the experiment and passed both
attention checks. Of these, 52 were assigned to the tailored debunk group,
56 to the non-tailored debunk group, and 59 to the control group. The
sociodemographic characteristics of the sample are displayed in Table S1.
Given our sample size, the critical values for detecting group differences at
a = .05 (two-tailed) are approximately A2, i64) = 3.90 and ¢ = 1.98 (a =

.05, two-tailed).

Measures

Usage reasons (administered before and after the experimental
manipulation): Following a previous psychological classification of anti-
vaccination arguments [10,32,33], used in similar experiments addressing
vaccine hesitancy [9], we developed a psychological classification of common
arguments in favor of CAM techniques, such as egg cleanse, based on a prior
comprehensive systematic review [20], which covered preference for a
holistic approach to health, preference for natural products and treatments,
distrust in conventional medicine, benefits of egg cleanse, reliance on
positive testimonies, reliance on personal intuition, ideological
traditionalism, and alignment with personal conceptions of spirituality.
Participants indicated agreement with each of these usage reasons using a

Likert scale of 1 to 7 (1 = Strongly disagree, 7 = Strongly agree). Exploratory



factor analyses (EFA) using maximum likelihood estimation and parallel
analysis resulted in reliable unidimensional structures in both the pre-test
(factor loadings > .35, a = .78) and post-test (factor loadings > .42, a = .84).
Both usage reasons assessments included an attention check worded “This
is an attention check. Please select answer X”, with X being 3 in one of the

questionnaires and 6 in the other.

We also assessed three attitudinal variables in relation to egg cleanse
as well as other examples of CAM known to be present in Peru (belief in
effectiveness, future use, and preference over conventional medicine), using
a pre-test obtained from a previous study and a post-test administered after
the experimental manipulation. Exploratory factor analyses using maximum
likelihood estimation conducted at pre- and post-test stages showed non-
convergent solutions and inconsistent coinimunalities, indicating that the
items did not load onto a single latent factor. Internal consistency analyses
also supported this conclusion, yielding low reliability at pre-test (a = .55)
and moderate reliability at post-test (a = .73). These results suggest that the
three items capture conceptually distinct yet related aspects of attitudes
toward egg cleanse, and were therefore analyzed separately rather than

combined into a composite score.

1. Belief in effectiveness. Participants indicated whether they believed
in the effectiveness of egg cleanse for the diagnosis and/or treatment
of any disease using a single 1-7 Likert scale (1 = Not effective at all,

7 = Totally effective).

2. Future use. Participants indicated whether they would use egg

cleanse in the future for the diagnosis and/or treatment of any disease



using a single 1-7 Likert scale (1 = Definitely would not use, 7 =

Definitely would use).

3. Preference over medicine. Participants indicated whether they
preferred the use of egg cleanse over the use of conventional medical
treatments using a single 1-7 Likert scale (1 = Prefer this technique,

7 = Prefer conventional medicine).

Satisfaction with the physician (administered in the two experimental
groups after the post-test measures) consisted of five items measuring
various aspects of satisfaction with the interaction with the physician:
agreement with the debunking information received from the physician,
coherence and compellingness of the information received from the
physician, perceived competence of the physician, trust in the physician, and
openness to continue the conversation. Participants indicated their
satisfaction using a Likert scale fromn 1 to 7. EFA using maximum likelihood
estimation resulted in a reliable unidimensional structure, with factor

loadings > .69 and a = .&9.

The complete wording and descriptive statistics of the questionnaire

used in the experiment can be found in tables S2, S3, and S4.
Procedure

All experimental materials were text-based and presented on-screen
within the online survey platform. Participants read the materials at their
own pace and proceeded to the next screen once they had finished. The
debunking messages followed the same affirmation-refutation structure and
were comparable in length (160-190 words) and tone, using consistent
empathic language across conditions. To standardize the format across

groups, the non-tailored debunk was presented in two separate screens,



matching the structure of the tailored condition. This ensures that any
differences in outcomes can be attributed to tailoring rather than to wording
or presentation differences. The debunking information was delivered in
writing in both experimental groups by Dr. Pérez, a female fictitious
physician. No picture or other graphical material was used. The physician
was introduced in the first person through written text, self-identifying by
her surname and professional title (“Hello! I'm Dr. Pérez. I would like us to
talk about the reasons why you think egg cleanse is effective”). All

affirmations and debunks used in the experiment can be found in Table S4.

After indicating their endorsement of all usage reasons using 1 to 7
Likert scales, participants in the three groups dichotomously selected their
two preferred reasons for using egg cleanse (the nunmiber of times each usage
reason was preferred can be found in Table S5). Participants in the tailored
debunk group were exposed to affirmations and debunks specifically
designed for their respective two preferred usage reasons. These tailored
debunks were developed following the structure of the Empathetic
Refutational Interview (ERI) [9,34]. In this framework, refutations are
constructed as a collaborative dialogue between communicator and
recipient, avoiding explicit appeals to external studies or epistemic
authorities [35]. Our materials included only the empathic and reasoning-
based stages of the ERI (Steps 1-3; “eliciting concerns”, “affirm”, and “offer
a tailored refutation”), without progressing to Step 4 (“provide factual
information”), which introduces empirical evidence and appeals to specific
scientific publications if prior dialogue fails to promote understanding. The

debunks used within the framework of the ERI were co-developed and

refined in collaboration with healthcare professionals through the EU



Horizon 2020 JITSUVAX project [34,36,37]. This previous experience

informed the debunks used in this study to enhance their ecological validity.

For example, a participant who selected benefits and safety of egg
cleanse and ideological traditionalism as their two most supported reasons
would have first been exposed to a screen displaying a tailored debunk for
benefits and safety of egg cleanse, comprised of the following affirmation

and refutational message:

“It is normal to have questions and doubts about medical treatments
and how they can affect us. We would all like medical treatments to be
effective for everyone and in all conditions, but they cannot be guaranteed,
like any other product, to be 100% safe and effective. Sometimes it is difficult
to face uncertainty, so fear and rejection are perfectly understandable. Many
people turn to alternative and traditional medicine without negative
consequences, and many of these aiternative remedies are presented as

safer and more natural than conventional medical treatments.

The potential lack of side effects of egg cleanse is not because it is a
better treatmen, but because it has not been proven to actually have a real
therapeutic effect on our body. Since a medical intervention, with a real
effect on our body, can always have side effects, unlike egg cleanse, medical
treatments undergo strict safety controls. Even though approved medical
treatments are not 100% effective, they are approved because their benefits
far outweigh any potential adverse effects. Moreover, if we wait to be
absolutely certain of safety, we would never do anything in life. Imagine if
we refused to get into a car unless the driver could prove 100% that we
would not have an accident. Public health institutions and independent

researchers have very reliable monitoring systems in place to track all



possible side effects of drugs and other medical interventions, using
statistics and taking into account many potential causes. However, we are

often unaware of the effects and how responsibly egqg cleanse is applied.”

Subsequently, the participant would have been exposed to a second
screen displaying the following affirmation and refutational message for

ideological traditionalism:

“Many of our traditions shape and give meaning to the way we act and
Identify ourselves, so they are part of who we are. People have the right to
have their traditions taken into account by health professionals and to be
treated with respect regardless of their cultural origin. In general, it is a
positive thing to have appreciation for one's own cuiture, since it helps to

preserve and develop it.

Practices that can be considered traditional, such as egg cleanse, do
not have evidence of effectiveness when tested using rigorous scientific
methods. Therefore, the use of egg cleanse, although it may seem old, can
prevent us from receiving truly effective treatment, or deviate us from a
healthy lifestyle by confusing the real origin of diseases. Having a lifestyle
based on cultural traditions does not in any way imply endangering our lives
and those of others, especially those who belong to risk groups or who have
other traditions. Furthermore, just because egqg cleanse is presented as
something ancient or traditional does not mean that it is good for us or our
societies to continue practicing it. Traditions are not sacred, unchangeable,
Immutable or good in themselves, they are constantly changing to suit our
needs and ethical principles. Think of all the traditions that have changed

throughout our lifetime in favor of healthier practices (for example, smoking



in front of children or driving without a seat belt). We must keep ourselves

alive if we want, in turn, to keep our traditions alive.”

In contrast, all participants assigned to the non-tailored debunk group
received the same debunk, with no affirmation, regardless of their preferred
usage reasons. This general, non-tailored debunk was based on general
issues such as the lack of scientific evidence supporting the clinical
effectiveness of egg cleanse, the lack of professional regulation and quality
control of practitioners of egg cleanse, or the possibility that alternative
health beliefs related to egg cleanse negatively affect our decision making

on healthy lifestyle and therapeutic opportunities:

“Alternative medicine techniques such as egqg cleanse have not been
proven effective for treating diseases and therefore should not be used as a
treatment. A lot of effort has been put into studying these types of practices
and their effectiveness has never been conclusively proven, using the best
tools available for scientific rescarch. Because of this, doctors should not
recommend their use, instead recommending treatments that have been
proven effective. in addition, people may confuse the real origin of their
disease, which can lead to unhealthy lifestyles, as well as losing the
opportunity to receive effective treatment to treat their disease. Another
thing that can happen is that the person administering egqg cleanse, who is
usually not a registered and controlled doctor, commits some negligent
practice that causes additional damage to the disease itself. Because of all

this, I do not recommend using egg cleanse to treat diseases.

The use of alternative medicine techniques such as egg cleanse is not
recommended by medical associations and scientifically endorsed treatment

guides, since we do not have evidence to support its use. On the other hand,



the potential dangers of techniques such as egg cleanse are well
documented, since they can generate distorted ideas regarding the origin
and treatment of diseases, as well as cause patients not to use treatments
that are endorsed. Medicine is a science that develops at great speed and
that has very powerful tools to generate knowledge and develop treatments
that work. Alternative medicine such as egqg cleanse, on the other hand, does
not have evidence and, consequently, its use for the treatment of diseases is

not recommended from a medical point of view.”
Results
Differences in attitudes toward egg cleanse

A series of preregistered analyses of variance were conducted to assess
differences between groups in the amount of change. Each of these analyses
consisted of a one-way between-subjects analysis of variance (ANOVA)
comparing the three experimental conditions (tailored, non-tailored, and
control) on change scores (post-test minus pre-test) in the three single-item
variables expressing attitudes toward egg cleanse, resulting in non-
significant results: belief in effectiveness [ F(2, 164) = 2.20, p > .05], future
use [F(2, 164) = 0.87, p > .05], and preference over medicine [F(2, 164) =
0.93, p> .05]. The lack of significant effects regarding belief in effectiveness
extended to other traditional or alternative disciplines assessed before and

after the intervention [ A2, 164) = 2.138, p > .05].

As a robustness check, we additionally conducted non-preregistered
analyses of covariance (ANCOVAs), entering the corresponding pre-test
scores as covariates (Table S6). When controlling for baseline scores, small
but statistically significant effects of experimental condition emerged for

belief in the effectiveness of egg cleanse and for perceived effectiveness of



other traditional or alternative techniques. Given that these ANCOVAs were
conducted as supplementary robustness checks and yielded small effect

sizes, these results should be interpreted with caution.
Differences in satisfaction with the physician

Preregistered mean comparisons of the responses to the satisfaction
questions between the two experimental groups indicated significantly
higher satisfaction scores for the tailored group in four of the questions:
agreement [#106) = 3.08, p < .001], coherence [(106) = 3.22, p < .01],
competence [£{106) = 3.54, p < .001], and trust [#106) = 4.32, p < .001].
These results are summarized in Figure 1, showing averaged scores for the
five satisfaction questions (Panel A) and effect sizes for the comparisons of
the responses to each individual question (Panel! B). All significant results

remained after the Bonferroni correction (p < .01).

Panel A Panel B

p=<.00L d=0.73

Agreement with the debunking information

Coherence and compellingness of the information

Perceived competence of the physician

Satisfaction with the physician

Trust in the physician

-0.4
Openness to continue the conversation - 033

'
Tailored debunk Non-tailored debunk Cohen's d

Figure 1. Effect of debunking interventions on satisfaction with the

physician.

Panel A. Mean satisfaction with the physician across experimental

conditions. The shape markers indicate group means with 95% confidence



intervals. The difference between experimental groups is displayed with

the corresponding p and Cohen’s dvalues.

Panel B. Effect sizes (Cohen’s d) for differences between experimental
groups in specific dimensions of satisfaction with the physician. Bolded
values indicate statistically significant differences (p < .05). All significant
results remained after the Bonferroni correction (p < .01). Color intensity

reflects the magnitude of the effect size.

Preregistered correlation analyses between responses to the
satisfaction questions and belief change showed a positive association only

with regard to the perceived coherence of the physician (r= .20, p < .05).

Differences in usage reasons for egg clearnse

We further explored the results by running non-preregistered analyses
of the impact of the intervention over usage reasons. This one-way between-
subjects ANOVA used the change in mean scores (post-test minus pre-test)
as the dependent variable to compare the three experimental conditions
(tailored, non-tailored, and control). Change in global scores (i.e., the
combined mean of the 8-item scale) is represented in Figure 2’s Panel A. The
ANOVA showed differences between groups in the amount of change in

usage reasons [FA(2, 164) = 3.97, p < .05].

Subsequent pairwise comparisons indicated that each of the debunk
groups significantly differed from the control group [tailored debunk: #109)

= 2.09, p < .05, d = 0.40; non-tailored debunk: #113) = 2.69, p< .01, d=



0.50]. Within groups analyses indicated significant decreases in
endorsement of usage reasons in the tailored debunk group [pre-test M(SD)
= 5.10(0.93), post-test M(SD) = 4.56(1.16); #51) = 3.61, p < .001; d = .50]
and the non-tailored debunk group [pre-test M(SD) = 4.90(0.90), post-test
M(SD) = 4.25(1.16); #55) = 4.67, p < .001; d = 0.62]; no significant
differences were observed in the control group [pre-test M(SD) = 4.88(1.04),
post-test M(SD) = 4.76(1.14); #{58) = 0.90, p > .05]. A summary of the
analyses at the item level can be found in Figure 2’s Panel B. Given the large
number of multiple comparisons, Bonferroni corrections were applied
(adjusted significance threshold p < .002). Only two effects remained
significant after correction: reliance on positive testimonies within the
tailored debunk group, and preference for a holistic approach to health

within the non-tailored debunk group.

Panel A Panel B

0.6
p<.01,d=-0.50
—n 0l 0R )
< 05, d = 0.40 Preference for an holistic approach to health
e p=.05.d=009
—

Preference for natural products and treatments = 0.30 033 012

Ideolagical traditionalism

Alignment with personal conceptions of spirituality

Tailored debunk Non-tailored debunk Control Tailored debunk Mon-tailored debunk Control

Figure 2. Effect of debunking interventions on usage reasons.

Panel A. Mean change in endorsement of usage reasons across

experimental conditions. The shape markers indicate group means with



95% confidence intervals. Differences between groups are displayed with

the corresponding p and Cohen’s dvalues.

Panel B. Effect sizes (Cohen’s d) for pre-post changes in endorsement of
specific usage reasons across experimental conditions. Values represent
Cohen’s d for the difference between pre- and post-intervention ratings
within each group. Bolded values indicate statistically significant changes
(p < .05). Given the large number of multiple comparisons, only two effects
remained significant after the Bonferroni corrections (p < .002): reliance
on positive testimonies within the tailored debunk group, and preference
for a holistic approach to health within the non-tailored debunk group.

Color intensity reflects the magnitude of the effect size.

Finally, correlation analyses indicated positive associations between
mean change in usage reasons and responses to the agreement (r= .26, p <

.01) and competence (r= .19, p < .05) satisfaction questions.

Discussion

The reported randomized controlled experiment on the impact of
tailored and non-tailored debunking interventions on egg cleanse, a CAM
technique popular in Peru, resulted in significant reductions in endorsement
of usage reasons in both debunking groups. However, the results suggest
greater difficulties for debunking interventions in achieving a reduction in
the three key attitudinal variables assessed in the experiment (i.e., belief in
the effectiveness of egg cleanse, willingness to use egg cleanse in the future,
and preference for egg cleanse over conventional medicine). These
difficulties in reducing positive attitudes towards health misconceptions are

in line with what has been observed in prior experiments on vaccine



hesitancy. Holford et al. [9] found that debunking interventions did not cause
a substantial reduction in psychological antecedents of vaccination [38],
despite participants positively evaluating tailored debunks. Similarly,
Schmid and Betsch [5] observed that a prebunking intervention on mRNA
vaccination misinformation did not affect vaccination intentions despite
reducing belief in misinformation. This suggests that behavioral intentions
and internalized personal preferences are more resistant to change than
misinformed beliefs (in this study, the usage reasons), especially in online

experiments with a single, rapid intervention.

The present experiment should be regarded as a preliminary step
toward developing and empirically refining tailored debunking approaches
for health-related misinformation. While the interventions reduced
endorsement of usage reasons, identifying more effective formats for
attitudinal change remains an importent direction for future research. In this
regard, research extending the assessment of debunking interventions in
two directions is needed: ficld research in real medical consultations and
experimental designs with repeated interventions. A crucial step in this
direction would be to adapt to the context of CAM training programs for
health care professionals on tailored and non-tailored refutational interviews
to address health misinformation [37], considering the proclivity among

some health care professionals to endorse CAM themselves [39].

Face-to-face interactions with health care professionals might lead to a
deeper attitudinal change, which could occur over time after being
repeatedly exposed to contrarian information. In this regard, the use of
tailored debunks seems to be especially promising in the medium and long
term, given the greater satisfaction with the interaction with the physician

observed in this and previous experiments [9]. Patient satisfaction, when



raised by a tailored communication style, as well as the suitability of empathy
for addressing usage reasons prone to reactance [4,5], could boost patients’
openness to establishing long-term communication with physicians about
CAM. The higher satisfaction observed in the tailored group is consistent
with the structure of the ERI, in which the affirmation phase precedes the
refutation. This initial empathetic exchange may enhance participants’
perception of the communicator’s warmth and competence, contributing to
greater satisfaction without necessarily implying higher persuasive impact.
Future research could experimentally disentangle the specific contribution
of affirmation within the ERI framework to better understand its role in
effective debunking. Nevertheless, our results also suggest that non-tailored
debunks could constitute a useful tool, being especiaily promising for mass
and short-term interventions. Non-tailored debunks, which usually combine
debunking information about several attitude roots in a single message, tend
to be less time-intensive, and require less training and the deployment of
fewer communication skills. In addition, video-based formats could provide
a scalable and low-cost means of delivering these interventions to wider
audiences, potentially bridging the gap between face-to-face empathy and

large-scale communication.

The reported experiment benefits from multiple strengths such as a
randomized and controlled experimental design, a sample of participants
with positive attitudes toward CAM from a relevant socio-cultural context
given both Peru’s high CAM usage rate and underrepresentation in the
current scientific literature, and comprehensive assessment of variables
with proper psychometric validity. However, we would like to remark on
some limitations. First, although the sample was adequately powered for the

reported analyses, its size limits the generalizability of the findings.



Accordingly, the conclusions should be interpreted with caution and
replicated using larger samples. Second, the debunking messages did not
include Step 4 of the ERI, which explicitly presents empirical evidence after
the empathetic dialogue. Future studies could incorporate this component
to examine whether the addition of direct scientific evidence increases the
perceived credibility and persuasive impact of the intervention. Third,
although the list of usage reasons assessed in this experiment was adapted
from a previous systematic review and empirically validated in the same
Peruvian sample [20,31], it might not be sufficiently comprehensive or
detailed to capture all attitude roots underlying CAM use in Peru. Some
relevant motivational domains previously identified in Peru—such as
paranormal or spiritual beliefs—were not represented among the usage
reasons included in the experiment [31]. This omission was mainly due to the
practical constraints of recontacting participants within a short time frame
and the technical complexity of the natural language processing (NLP)
analyses required to extract such categories from open-ended responses,
which involved muitiple steps including chunking, labeling, and
visualization. The assessment of tailored debunks would benefit from future
endeavors to construct a more exhaustive and cross-cultural taxonomy of
attitude roots motivating CAM use, analogous to the work already done on
vaccine hesitancy using systematic review, surveys, and natural language
processing [10,32,33]. Fourth, future studies could complement
experimental group comparisons with regression or mediation analyses to

explore the specific psychological factors and individual

differences that may modulate the effectiveness of tailored versus non-
tailored debunking interventions. It would also be of great value for future

research to focus on specific profiles of CAM users, given that previous



research outcomes suggest that the effect of tailored debunks is larger in
subsamples with worse attitudes toward vaccination [9]. Similarly, it is
possible for tailored debunks of CAM usage reasons to be particularly
effective at managing reactance and self-defensive cognition among people

strongly committed to CAM.
Concluding remarks

Tailored and non-tailored debunking interventions against egg cleanse
did not significantly impact attitudinal variables such as belief in its
effectiveness, future use intentions, and preference over conventional
medicine. However, these interventions were shown to be effective in
reducing endorsement of common usage reasons for egq cleanse, a popular
CAM technique in Peru. Moreover, tailored debunks generated increased
satisfaction with the interaction with the physician. More research is needed
to further understand the impact and pitfalls of the implementation of
debunking interventions to address health misinformation, especially in

developing countries where CAM usage rates are particularly high.
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