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ABSTRACT

Introduction: Pseudoscience refere to claims that appear scientific but lack reliable
research support, posing risks to public health and undermining trust in evidence-based
medicine. This study aimed to identify key concepts of pseudoscience in healthcare and
explore strategies to mitigate its influence. Its objectives are to clarify the conceptual
and semantic relationships associated with health pseudoscience and propose methods
to reduce its spread.

Methods: This qualitative study employed conventional content analysis. Participants
were recruited through purposive sampling and included physicians, medical faculty
members, science experts, media professionals, patients, and individuals involved with
pseudoscientific practices. Data were collected through semi-structured interviews and
analyzed using qualitative content analysis.

Results: The research identified five primary categories: 1) definitions and concepts, 2)
causes and mechanisms of occurrence and spread, 3) diagnostic methods, 4)
consequences and complications, and 5) coping and management strategies. Analysis
of perspectives revealed 19 subcategories.

Conclusion: This study examines health pseudoscience as a complex challange
affecting social, cognitive, and public health systems. The findings suggest that
effectively addressing this phenomenon requires five essential steps: 1) defining the
issue, 2) identifying causative factors, 3) ensuring timely diagnosis, 4) assessing its
consequences, and 5) implementing integrated strategies.

What was already known about this topic:
e Pseudoscience refers to beliefs, claims, or methods that appear scientific but lack rigorous scientific

methodology.

e The widespread growth of pseudoscientific beliefs has raised significant concerns among experts due to their
extensive social, economic, and health-related impacts.
¢ In healthcare, pseudoscientific beliefs can lead to poor decision-making, treatment delays, and evan life-
threatening outcomes.
What this study added to our knowledge:
o Effectively addressing pseudoscience requires five essential steps: (1) defining the issue, (2) identifying

underlying causes,

strategies.

(3) ensuring timely detection, (4) assessing consequences, and (5) implementing integrated

¢ This study conceptualizes pseudoscience as a disease requiring systematic diagnosis and treatment.
o Key strategies to combat pseudoscience include promoting critical health literacy, strengthening regulatory
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Extended Abstract

Introduction

The global spread of pseudoscience and its
grwoing public acceptance have become a major
concern in  scientific  communities  [1].
Pseudoscience refers to claims that appear scientific
but lack credible evidence and fail to meet
established research standards [2]. Such claims often
rely on non-replicable or fabricated data [3],
diverting public attention from evidence-based facts
toward unfounded beliefs [4]. Common examples
include astrology, homeopathy, and various
conspiracy theories [5].

In healthcare, pseudoscience poses particularly
serious risks [6]. It can directly harm patients,
sometimes with fatal consequences, while also
undermining public trust in evidence-based
medicine [7]. Despite significant scientific
advancements, pseudoscience continues to threaten
medical practice [3]. For example, Salvador-Mata's
study [8] revealed surprisingly positive attitudes
toward pseudoscience even among pharmacists.
Similarly, Taschner et al. [9] documented
widespread public belief in pseudoscientific
treatments.

Torabi and Sotoudeh's research [10] emphasized
the critical role of media literacy in shaping health
behaviors and community well-being. Lilienfeld et
al. [11] defined pseudoscience as assertions that
mimic scientific claims while relying on anecdotal
evidence rather than rigorous methodology.
Alarmingly, these beliefs have infiltrated
professional circles, where cognitive biases such as
confirmation bias may lead to their acceptance [11].
This study aimed to systematically analyze the
characteristics of health-related pseudoscience and
develop practical strategies to counter its influence.
By clarifying its conceptual framework and
mechanisms of spread, we aim to contribute to more
effective interventions in medical practice and
public health education.

Methods

This qualitative study employed conventional
content analysis. The research team used purposive
sampling with maximum variation strategy to ensure
comprehensive representation of key stakeholder
perspectives, while maintaining diversity in gender,
specialty, academic rank, and education level. Two

primary inclusion criteria included: participants
needed to possess relevant knowledge or experience
with pseudoscience, and demonstrate willingness to
participate in the research. From the initial pool of
39 invited individuals, 28 completed the study while
11 withdrew due to personal concerns or reluctance
to discuss pseudoscience experiences. The final
participants included four practicing physicians, five
academic researchers in scientific fields, six media

professionals, seven patients, and six individuals
actively engaged in pseudoscientific practices.

Researchers conducted semi-structured
interviews following established protocols. Before
each interview, participants received the interview
guidelines for review. Participants retained control
over interview location, timing, and format, with
sessions lasting between 15 to 60 minutes. The
research team prioritized in-person interviews when
feasible, recording audio only after securing explicit
participant consent. All participants received
assurances regarding confidentiality and their right
to withdraw at any stage.

The analysis followed a systematic qualitative
procedure.  Researchers  prepared  verbatim
transcripts and imported them into MAXQDA
software (version 10) for coding and analysis. Data
collection continued until reaching theoretical
saturation was reached. The team counducted data
collection and analysis concurrently throughout the
study. To enhance validity, five participants engaged
in member checking to review and validate
preliminary findings. Researchers applied Lincoln

and Guba's rigorous framework to ensure research
quality across four dimensions. Credibility was
achieved through prolonged engagement in data
collection and member checking. Transferability
was achieved by maximum variation sampling and
detailed descriptions of the research context.
Dependability was ensured through comprehensive
documentation of all research  processes.
Confirmability was maintained by preserving a
complete audit trail including raw data and
analytical decisions, allowing for potential
independent verification.

Results

The analysis revealed five core categories: (1)
definitions and concepts, (2) causative factors and
dissemination pathways, 3) diagnostic
methodologies, (4) consequences and associated
complications, and (5) management and mitigation
strategies. Furthermore, cross-group analysis of
perspectives from participants identified 19 distinct
subcategories, as detailed in Table 1.

Table 1. Identified main and subcategories of
pseudoscience

Categories
Definitions and

Subcategories
Methodological disruption

concepts Disruption in the publication and
information process
Intention
Features
Causative Unrealistic advertising
factors and Promotion and advertising method
dissemination Goal
pathways Insufficient literacy

Other factors
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Table 1.Continued

Categories Subcategories

Diagnosis Experts

methods Evidence and documentation

Consequences Health

and Economic

complications Scientific

Management General education

and mitigation University education

strategies Critical thinking
Appropriate information
Supervision

Discussion

Definitions and concepts

A precise and comprehensive definition of
pseudoscience can establish clear boundaries
between science and pseudoscience. DeRegt and
Montecchi [15] emphasize the need to distinguishe
pseudoscience from science from both theoretical
and practical perspectives. They argue that incorrect
pseudoscientific claims not only create perceptions
of medical ineffectiveness but also erode public trust
in evidence-based treatments. The definitional
categories identified in this study align with those
proposed in other pseudoscience research [16, 17].
A crucial aspect of pseudoscience's conceptual
framework involves its methodological flaws, a
perspective supported by additional studies [1, 18].

The lack of peer-reviewed publication represents
a significant barrier to pseudoscience dissemination.
Furthermore, insufficient scientific training among
editors and media managers contributes to its spread
[19]. Cortifias-Rovira [18, 20] argues that science
journalists bear partial responsibility for public
science education and consequently play a vital role
in  countering  pseudoscience.  Intentionality
constitutes another key conceptual element of
pseudoscience. It frequently employs exaggerated
claims designed to exploit fears or generate
unrealistic hopes [21]. Boyer and Barrett [22]
suggest that beliefs aligning with innate human
expectations tend to achieve wider acceptance,
explaining pseudoscience's success through its
appeal to instinctive cognitive patterns [23]. Any
comprehensive definition of pseudoscience must
also include concepts such as non-applicability, non-
universality, resistance to criticism, non-rationality,
and reliance on anecdotal evidence. These findings
corroborate Blancke et al.'s [24] characterization of
pseudoscience as possessing intuitive appeal,
superficial scientific trappings, and defensive
mechanisms against critique.
Causes and ways of occurrence and spread

False advertising contributed significantly to the
emergence and proliferation of pseudoscience.
Undoubtedly, media exerts considerable influence
on public perception [25]. Therefore, health
policymakers must promote accurate scientific
understanding by rigorously monitoring the

dissemination of medical information through media
channels. Cortifias-Rovira [18] argues that
inadequate regulation of pseudoscientific content in
media is a critical issue, as it effectively normalizes
pseudoscience within society. Personal motives such
as emotional exploitation by fraudsters and the
pursuit of financial gain or fame also drive the
emergence of pseudoscience, align with Buskirk's
observations [26]. Furthermore,  widespread
insufficient literacy facilitates dissemination of
pseudoscience. This underscores the necessity for
comprehensive information and health literacy
education targeting all relevant stakeholder.
Cortifias-Rovira [18] identifies schools, universities,
policymakers, and governments as key actors in
countering pseudoscience.
Diagnosis methods

The study indicates that health professionals
should both recognize the warning signs of
pseudoscience and evaluate it using established
scientific criteria. These results align with the
research conducted by Cortifias-Rovira [18] and
Salvador-Mata [8].
Consequences and complications

Regarding economic consequences, participants
reported significant financial losses among the
public. These findings corroborate DeRegt and
Montecchi's  [15] earlier  observations  of
pseudoscience economic impacts. Additionally,
faculty members highlighted the erosion of scientific
foundations as a key academic consequence of
pseudoscience, consistent with DeRegt and
Montecchi [15].
Management and mitigation strategies

Low literacy were identified as both a cause and
a facilitator of pseudoscience emergence and spread.
Consequently, promoting information literacy,
health literacy, and critical thinking represents the
most effective approach to enhancing public literacy
and reduce pseudoscience spread. These educational
strategies align with findings from prior studies [27,
28]. Additional countermeasures include enhancing
academic education and incorporating evidence-
based medical approaches into medical curricula.
Cortifias-Rovira  [18]  similarly  advocates
strengthening academic networks as a means to
combat pseudoscience. Furthermore, integrating
traditional medicine with modern medical practice
through the inclusion of experienced traditional
medicine faculty in universities may contribute to
scientific ~ advancement  while  preventing
pseudoscientific  dissemination [29]. Optimal
prevention of pseudoscience may be achieved
through strategic information dissemination. In
today's media-saturated environment, where media
platforms significantly influence public perception
[30], distribution of accurate informationserves as a
powerful  deterrent  against  pseudoscience
propagation.

40
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Limitations

One limitation of this study was the inability to
conduct some interviews in person or face-to-face
due to participants’ unwillingness or geographical
distance. To address this issue, the researchers
utilized free online platforms for virtual interviews
while simultaneously recording the sessions.
Additionally, this study faced the common
limitations of qualitative research. To mitigate these
challenges, the researchers dedicated sufficient time
and attention to the process, consulted with experts
during data analysis, and rigorously ensured the
validity and reliability of the data at every stage.

Conclussion

This study conceptualizes pseudoscience as a
pathological condition the requires systematic
intervention. The proposed approach involves: (1)
establishing clear conceptual definitions, (2)
identifying underlying causes and mechanisms of
spread, (3) developing diagnostic methods, (4)
assessing  potential  consequences, and (5)
implementing evidence-based strategies following
comprehensive evaluation of coping mechanisms.
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