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Abstract

Background

More than one-third of cancer-related health information is unreliable or misleading.
With increasing health information seeking, the risks of misinformation exposure are
growing. Educational approaches that are delivered clearly and in accessible formats
are a promising way to strengthen critical thinking and decision-making skills, thereby
helping to reduce the exposure of those impacted by cancer to misleading cancer
information.

Methods

This pilot randomised trial will assess the feasibility and acceptability of conducting a
larger definitive trial evaluating the Informed Health Choices-Cancer (IHC-C) pro-
gramme. The IHC-C is an online evidence-based education programme co-
designed by stakeholders, including public and patient partners. It aims to equip
people impacted by cancer (i.e., current patients, survivors, caregivers, and loved
ones) with the skills and knowledge necessary to think critically about the reliability
of health information and claims and make informed health choices. Participants will
be randomised to either the IHC-C intervention group or a waitlist control group. The

PLOS One | https://doi.org/10.1371/journal.pone.0333871

October 9, 2025 1/14



http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0333871&domain=pdf&date_stamp=2025-10-09
https://doi.org/10.1371/journal.pone.0333871
https://doi.org/10.1371/journal.pone.0333871
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-5751-7164
https://orcid.org/0000-0001-9127-0492
https://orcid.org/0000-0001-5941-0838
https://orcid.org/0000-0002-9393-7075
mailto:m.li10@universityofgalway.ie

PLO\Sﬁ\\.- One

Funding: This work was supported by China
Scholarship Council (CSC) [grant number
202106370067]; and the College of Medicine,
Nursing and Health Sciences at the University
of Galway awarded to ML.

Competing interests: The authors have
declared that no competing interests exist.

primary outcome of this pilot trial are feasibility (recruitment and retention rates, etc.)
and acceptability (participant satisfaction and perceived usefulness, etc.). Demo-
graphic and cancer-related data will be collected to characterise the sample and
inform recruitment strategies for a future definitive trial. Preliminary measures of crit-
ical thinking and decision-making skills will also be gathered to support the selection
of key outcomes for the future trial.

Discussion

This pilot trial will inform the design and conduct of a future definitive randomised
trial. Insights gained will inform sample size estimations, refine recruitment strategies,
optimise programme delivery, and improve data collection processes, ensuring a
robust and scalable approach for the definitive trial.

1. Introduction

There were nearly 20 million new cases of cancer in 2022, and it is predicted that
new cases of cancer will reach 35 million annually by 2050 [1]. People impacted by
cancer have varying information needs throughout their cancer journey — from diag-
nosis through treatment to survivorship [2,3] — to best manage their health and make
informed health decisions [4]. It is reported that one in three patients actively search
for information themselves [5]. Among those impacted by breast cancer, more than
90% engage in information scanning through sources such as television, friends, and
family, while over 60% seek information online or from healthcare providers [6].

Despite this significant information need, studies have identified cancer as one of
the most concerning topics regarding the quality of health information [7—13]. The
World Health Organization has labelled this an ‘infodemic’ of misinformation, defined
as information that is inaccurate, outdated, incomplete, or misleading based on the
best available evidence at the time, disseminated regardless of intent to mislead
[14—-16]. Notably, 52% of those impacted by cancer encounter conflicting information
[17], and it is concerning that lower-quality and misleading content often garners
more engagement than accurate information [12].

The widespread accessibility and rapid dissemination of health information makes
it challenging to distinguish reliable from unreliable claims [18—20]. On an individual
level, misplaced trust in unreliable claims can lead to delays in standard treatment
and avoidable harm, including death. On a collective public level, misinformation
about maintaining or improving health can and has altered attitudes, behaviours, and
policies on crucial health issues, including cancer, leading to poorly informed choices.

Various strategies have been proposed to combat cancer misinformation, including
collaboration with clinicians [21], direct participation of health professionals in social
networks [22], and collaborative dialogue between healthcare providers, patients,
researchers, and advocacy groups [23]. While health professionals play a crucial
role in identifying misinformation, their efforts are limited by the sheer volume of
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misinformation. Consequently, the burden of identifying misinformation falls heavily on those impacted by cancer them-
selves [12].

While reducing the amount of information available may not be possible, education programmes have been suggested
as an effective way to reduce the number and extent to which those impacted by cancer are exposed to or impacted by
misinformation [14,16,24,25]. Low health literacy is associated with greater use of and trust in health information on social
media [26]; therefore, such programmes seek to improve health literacy and enable better informed decision-making
[6,27,28].

The Informed Health Choices-Cancer (IHC-C) programme [29—-32] is an evidence-based online education initiative
designed to equip individuals impacted by cancer with the skills and knowledge needed to critically assess the reliability
of health claims and make informed decisions. The programme was systematically developed through a rigorous, multi-
phase process that included stakeholder engagement, prioritisation of Key Concepts, co-design of content, and iterative
pilot testing with refinement based on participant feedback. The programme is now ready for evaluation as an intervention
in this randomised controlled trial (RCT).

This pilot RCT protocol details a trial to investigate the feasibility and acceptability of conducting a definitive trial of the
effectiveness of the IHC-C programme. Data will be collected to inform the design and methodology of the definitive RCT.

2. Methods
2.1. Study design

This pilot randomised trial will investigate the feasibility and acceptability of conducting a definitive trial of the IHC-C
programme. This protocol’s reporting follows the Standard Protocol Items: Recommendations for Interventional Trials
(SPIRIT) guidelines (S1 File) [33]. The trial design adheres to the Consolidated Standards of Reporting Trials (CONSORT)
statement and its adaptation for pilot trials and eHealth interventions [34—36]. Fig 1, developed in accordance with the
SPIRIT reporting guidelines and adapted to the design of this pilot trial, presents the schedule of enrolment, interventions,
and assessments. Fig 2 outlines the study flowchart, which will be presented in the publication of trial results.

2.2. Participants

Based on the previous stages of the IHC-C programme development, which involved stakeholder-led prioritisation and
pilot testing with people impacted by cancer [31], we will recruit:

« Current patients of any type of cancer,
* Survivors of any type of cancer,
* Informal caregivers of a person with cancer,
* Loved ones of a person with cancer.
2.2.1. Inclusion criteria.
* Age 2 18 years,
« Current patients and survivors — diagnosed with any type of cancer,
« Current patients — person currently undergoing treatment for any type of cancer,
* Survivors — those who have completed treatment and with or without current care/follow-up,

* Informal caregivers — those that provide the majority of unpaid, informal care, and self-identify as informal caregiver for a
person diagnosed with cancer,
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Time points

Study period

Enrolment

Allocation

Post-allocation

Baseline
T-1

T0

Intervention
T1 (Week 1-4)

Control
T2 (Week 4-8)

Enrolment

Eligibility checks

Informed consent

Randomisation

Intervention

Cancer intervention

Informed Health Choices —

Waitlist control

Assessments

Participant characteristics

Demographic data

Cancer-related information

Primary outcomes

Feasibility

Recruitment efficiency

Retention

Adherence

Technical feasibility

Data collection efficacy

X | X | X|X|X

Acceptability

Participation rates

Participant burden

Participants’ perspectives

General acceptability

X | X | X | X

Secondary outcomes

Critical thinking and

decision-making skills

eHealth literacy

change

Cognition and behaviour

Fig 1. Schedule of enrolment, interventions, and assessments.

https://doi.org/10.1371/journal.pone.0333871.9001

* Loved ones — family member, friend, or someone who cares about a person diagnosed with cancer, and who self-

identifies as a loved one of a person diagnosed with cancer,

* Be able to commit to the study for at least four weeks,
» Can give informed consent,
» Can access the internet.

2.2.2 Exclusion criteria.

* Currently involved in another similar study,

* Irregular and frequently changing caregivers (for informal caregivers).
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Enrolment

Assessed for eligibility
(n=)

Excluded:
¢ Outof contact (n =)
* Otherreasons (n=)

Randomisation

(n=)
Allocation
Allocated to intervention group Allocated to waiting list control

(n=) group
Excluded: (n=) Excluded:
* Withdrawal (n =) * Withdrawal (n =)
* Did not receive « Did not receive

intervention (n =) intervention (n =)
« Discontinued Post-intervention « Discontinued
intervention (n =) Included in post-intervention Included in post-intervention intervention (n =)

* Otherreasons (n=) assessment assessment * Otherreasons (n =)

(n=) (n=)
Excluded: Excluded:
* Withdrawal (n=) | Foll l * Withdrawal (n=)
* Otherreasons (n=) 0ToW=Up * Otherreasons(n=)

Included follow-up assessment Included follow-up assessment
(n=) (n=)
| Analysis I
Analysed Analysed
(n=) (n=)

Fig 2. Flowchart.

https://doi.org/10.1371/journal.pone.0333871.9002

2.3. Recruitment and obtaining informed consent

Recruitment is expected to take place between May and October 2025. Participants will be recruited through
convenience sampling, utilising both online and offline methods. Online recruitment will involve targeted social
media campaigns on suitable platforms, where posts will be designed to engage individuals impacted by cancer.
The posts will direct potential participants to an online expression of interest portal. Offline efforts will include
traditional media campaigns through press releases distributed to local and national media outlets. These releases
will raise awareness about the trial within the broader community, particularly among those who may not be active
online. Additionally, recruitment will be bolstered by outreach through cancer support centres, organisations, chari-
ties, and groups.

Interested individuals will be directed to an online survey where they can submit their email addresses. Participants
who express interest will be emailed further information and an online consent form. Confidentiality and secure data han-
dling practices will be clearly communicated at this stage.

2.4. Sample size

Following guidance for pilot trials [37—40], we will recruit 30 participants per group to allow for an anticipated 15%-25%
attrition rate [32]. This target will provide sufficient numbers (20-25 participants per group) for assessing feasibility out-
comes including recruitment, retention, and adherence rates [41-45].
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2.5. Randomisation

After informed consent and baseline data collection, participants will be randomised to study arms using stratified ran-
domisation based on cancer experience (current patients, survivors, informal caregivers, and loved ones) to ensure
balanced representation across these groups. Participants will be randomly assigned in a 1:1 ratio to either the IHC-C
intervention group or the waitlist control group through the QuestionPro survey platform [46]. To implement stratified
randomisation, separate block paths will be configured in the platform’s survey logic for each stratum, with each stratum
identified based on participants’ responses to a question about their cancer experience. Within each stratum-specific
block, the platform’s automated block randomisation feature will be used, with the “evenly present blocks” setting enabled
to maintain balance between groups to make sure the randomisation occurs independently within each stratum, consis-
tent with standard stratified randomisation procedures, and reduces the risk of allocation imbalances that can occur in
small-sample pilot trials. Allocation will remain concealed from researchers throughout the process.

Based on earlier recruitment for this programme, we anticipate a higher proportion of survivor respondents [32]. To
avoid excluding these volunteers while still preventing extreme imbalance, we will not impose fixed numeric quotas per
stratum. Instead, stratified randomisation will continue until the overall sample reaches N=60. If any stratum remains
under-represented (< 10 participants) when total enrolment nears 50, targeted advertising will be used to bolster that
subgroup.

2.6. Blinding

Participants and study researchers will be blinded to group allocation at the time of recruitment and baseline assess-
ments, as randomisation will occur only after these assessments are completed. However, for practical reasons, research-
ers will not remain blind to the allocation after randomisation, and participants will be informed of their group allocation

— whether or not they are allocated to receive the intervention — immediately following randomisation. Due to the nature of
the intervention, outcome assessors cannot be fully blinded, which will be acknowledged as a study limitation.

2.7. Intervention

2.7.1. Informed Health Choices-Cancer programme. The IHC-C programme was developed collaboratively with
public and patient involvement (PPI) participants, oncologists, cancer nurses, cancer researchers, and educators.
An ongoing iterative process of drafting, reviewing, revising, and refining ensured that the programme’s content was
clear, comprehensible, and aligned with high educational standards while effectively communicating the intended
learning outcomes. The programme underwent two rounds of pilot assessments with these key stakeholders before
implementation in this trial.

The IHC-C programme is a nine-unit online educational programme (see Fig 3) developed using a human-centred
design (HCD) approach with iterative refinement cycles. It aims to help people impacted by cancer think critically about
the reliability of health information and claims and make well-informed choices [32]. Hosted on the Moodle learning
management system (LMS), the programme can be freely accessed from any location or device with internet access
(see Fig 3).

The nine units are derived from a suite of 49 Informed Health Choices (IHC) Key Concepts (KC), prioritised by the first
stage of the IHC-C project for their relevance to those impacted by cancer [32]. The intervention has been designed based
on evidence that incorporates various educational formats, such as narrated texts, videos, online articles, social media
posts, and interactive activities, to provide comprehensive, relevant, cancer-specific information and knowledge. Each unit
is on a specific topic and follows a consistent structure (see Fig 4), requiring 40—45 minutes of study time.

Participants can revisit each unit multiple times, with their progress and responses saved. Each unit concludes with
a multiple-choice quiz related to the unit’s topic and learning outcomes. All participants are encouraged to complete the
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Available courses
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1. Evaluating the facts:
Balancing advantages and
disadvantages in health
choices.

Guiding Principles

2. Personal considerations:
Prioritising what matters most
in your personal health
choices.

Guiding Principles

i42

3. Consider whether the
people being compared in a
study were similar.

Guiding Principles

4. The results of single studies
can be misleading.

Guiding Principles

5. Not all medicines or
treatments that help us get
better are completely safe.

Guiding Principles

6.New or expensive
treatments are not always
better.

Guiding Principles

Enrolled

Correlation

(D Causation

7. Just because a health
treatment is linked to people
improving or getting worse
doesn't automatically mean
it's the reason for these
changes.

Guiding Principles

= a ™

8.Itis often difficult to be
completely certain that a
treatment works or is safe.

Guiding Principles

9. Question beliefs to make
better health decisions.

Guiding Principles

Fig 3. IHC-C programme on Moodle.

https://doi.org/10.1371/journal.pone.0333871.9003
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[

A simple guide to this programme.

Personal considerations

Learn how personal experiences, emotions and social circles influence decision-making. Align health choices
with personal values and stay adaptable as new information emerges.

Balancing advantages and disadvantages

Balance the advantages and disadvantages of health choices. Understand your treatment options and your
role in decision-making.

e Consider whether the people being compared in a study were similar

Learn about clinical trials and the importance of fair comparisons. Review different study results critically.

The results of single studies can be misleading

Understand that headlines and the results of a single study can be misleading. Learn about different types of
research.

Treatment safety

Understand the benefits and risks of various cancer treatments, including natural and alternative options.
Assess the reliability of cancer information websites.

New or expensive treatments are not always better

Understand that new or expensive treatments may not always be better, and eye-catching claims might not
be well supported by good research.

A health treatment linked to improvement or decline doesn’t necessarily cause those changes

Understand that just because two events occur together, it doesn’t mean one caused the other. Be sceptical
of overly positive health claims.

e 17€atment certainty

Understand that some cancer treatment information may only show the positives or overstate the benefits
of a treatment, and that personal success stories vary. Learn to always ask questions to learn more.

Questioning beliefs ==

Understand that personal beliefs may not always be correct. Balance beliefs with facts and discuss them
with others impacted by cancer.

Conclude briefly about the programme.

Fig 4. IHC-C programme units.

https://doi.org/10.1371/journal.pone.0333871.g004
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quiz, and correct answers with explanations are provided afterwards. Quiz results will be used to assess participants’
learning outcomes, while completion is encouraged, non-completion will not affect their participation in the programme. If
participants experience difficulty completing the quiz (e.g., due to iliness, literacy, or technical issues), they will be offered
appropriate support or an alternative way to provide feedback.

2.7.2. Intervention group. Participants randomised to the intervention group will be given access to the IHC-C programme
after allocation. The intervention will occur over four weeks. Participants will be encouraged to follow the intervention
instructions and complete the programme at their own pace within the four weeks. Those who have not started or completed
the programme will receive a follow-up email reminder at the beginning of the final week. Additional support will be offered to
participants who show low engagement early in the intervention period, including automated reminders and, where appropriate,
personalised follow-up emails to encourage ongoing participation. Email support will be available to all participants, with
responses typically provided within 24 hours. A certificate of completion will be awarded to those who finish the programme.

2.7.3. Waitlist control group. Participants assigned to the waitlist control group will gain access to the IHC-C
programme after four weeks, once the intervention group completes the programme and assessments. Participants
in the waitlist group will then have four weeks to complete the programme, during which they will receive the same
support, reminders, and resources as those in the intervention group. All data collection, including baseline and follow-
up assessments, will be conducted using the same tools and methods to ensure comparability of outcomes across both
groups. As the primary aim of this pilot study is to inform the design of a future definitive trial, this waitlist control design
allows for a controlled comparison of feasibility and acceptability between groups during the intervention phase, while
ensuring that all participants ultimately receive access to the programme.

2.8. Outcomes and measurements

2.8.1. Participant characteristics. Characteristics of participants will be collected through a self-report online survey
developed by the research team (S2 File), which was also used in earlier stages of the IHC-C programme (31). The
survey will gather the following information:

» Demographic data: age, gender, educational background, ethnic background, employment status, and internet
accessibility.

» Cancer-related information: how the participant is impacted by cancer (as outlined in the ‘Eligibility criteria’ section), can-
cer diagnosis, time since diagnosis (for patients and survivors), and the relationship between current patients/survivors
and their informal carers/loved ones.

2.8.2. Primary outcomes. The primary outcomes will assess feasibility and acceptability. Outcomes will be gathered
through a structured survey, designed using standard recommendations for pilot RCTs and instruments from similar
intervention studies, and tailored to this trial’s specific needs (S2 File).

Feasibility

* Recruitment efficiency: the number and proportion of participants who were approached, consented, deemed eligible,
and randomised within the recruitment period. Data will be monitored using trial recruitment logs.

* Retention: the number and proportion of participants who remain in the programme from baseline to the final outcome
assessment. Data will be collected from the online learning platform.

» Adherence: the extent to which participants follow the intervention protocol and engage with the programme, which
includes login frequency, time spent on the platform, and interaction with programme materials. Data will be collected
through the online learning platform, noting any missed or incomplete units and documenting the reasons for non-
adherence via system-generated inactivity logs of the learning platform.
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* Technical feasibility: the capability of the online platform to deliver the intervention and support user access. Data will be
gathered through a participant survey evaluating ease of access and any technical problems encountered (S2 File). In
addition, technical support logs will also record system issues and user-reported difficulties. We do not intend to extract
backend data directly from Moodle for this pilot study.

« Data collection efficacy: the number and proportion of completed outcome assessments and identification of any issues
with measurement tools. Data will be collected through the online learning platform.

Acceptability

« Participation rates: the number and proportion of participants who complete individual units and assigned activities. Data
will be collected through the online learning platform.

* Participation burden: assessment of the effort required by participants to engage with the programme and complete tasks.
Data will be gathered through participant survey questions regarding perceived efforts and whether participants found it
acceptable. This will include both the burden of engaging with the intervention and completing outcome assessments.

* Participants’ perspectives: based on participant response to open-ended questions about participants’ experience with
each unit and the overall programme. Data will be collected through survey questions.

» General acceptability: participants’ perceptions of the programme, including their views on its content, format, duration,
overall acceptability, and willingness to recommend. Data will be collected through survey questions.

2.8.3. Secondary outcomes. This pilot trial will also collect outcomes intended for the future definitive trial, focusing on:

« Critical thinking and decision-making skills involve participants’ ability to appraise evidence, identify misleading claims,
and assess the reliability of health information, enabling them to make well-informed decisions learned from the inter-
vention. Data will be collected post-intervention using the structured evaluation tool Critical Thinking in Cancer and
Health Information Evaluation: Scenario-Based Assessment, which includes four scenarios with 17 questions developed
specifically for the IHC-C programme.

 eHealth literacy: participant’s experience using the internet for health information, measured with the 8-item eHealth
Literacy Scale (eHEALS) [47] post-intervention.

 Cognition and behaviour change: participants’ self-reported changes in understanding and approach to engaging with
information. Data will be collected through two specific questions.

2.8.4. Assessment timeline. Assessments will occur at four time points (see Fig 1):
* T-1 (Baseline assessment): All participants will complete baseline assessments.

» TO (Allocation): Randomisation and assignment to the intervention or waitlist control group. No assessments are con-
ducted at this timepoint.

» T1 (Post-intervention: 4 weeks): Both groups complete assessments — intervention group after completing the pro-
gramme, control group without programme access.

» T2 (Control access: 6 weeks): Waitlist control group receives programme access.

2.9. Statistical analysis plan

Data will be analysed following the intention-to-treat principle. Missing data will be addressed using multiple imputation
techniques [48]. Data will be stored and processed using Microsoft Excel, SPSS 28.0, and NVivo 20 Pro. No serious
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negative outcomes are anticipated for participants; therefore, an interim analysis will not be conducted and no formal stop-
ping rules have been established.

2.9.1. Participant characteristics analysis. Participants’ characteristics will be summarised using descriptive
statistics. Means, standard deviations (SDs), medians, and interquartile ranges will be reported for continuous variables.
Frequencies and percentages will be reported for categorical variables.

2.9.2. Primary outcomes analysis. Primary outcomes will be analysed using descriptively, using the same approach
for descriptive statistics outlined above. Specifically,

* Feasibility outcomes will be analysed using counts and percentages, along with participants’ responses to survey
questions. Recruitment efficiency will be deemed feasible if 80% of the recruitment target is met in terms of participants
randomised. Retention will be considered successful if 70% of participants stay in the intervention. Adherence will be
regarded as successful if 50% of participants spend at least 75% of the recommended time on the platform. Technical
feasibility will be deemed successful if 80% of participants report no significant technical issues, defined as problems
that prevent or severely hinder access or completion (e.g., frequent login failures or content not loading). Data collection
efficacy will be considered successful if 90% of all required assessments are completed.

» Acceptability outcomes will be analysed using counts and percentages, along with participants’ responses to survey
questions and a qualitative thematic analysis of open-ended responses. Participation rates will be deemed acceptable if
they exceed 70% in each of the units and assigned activities. Participation burden will be considered acceptable if 75%
of participants report that the effort required to engage with the programme is reasonable. Participants’ perspectives on
the intervention will be assessed based on themes identified from their feedback on the open-ended survey questions.
General acceptability will be regarded as successful if 75% of participants rate the programme as satisfactory or higher.

2.9.3. Secondary outcomes analysis. Critical thinking ability, decision-making skills and eHealth literacy will be
analysed using survey scores, comparing mean changes at end of intervention between intervention and control group.
Knowledge application and intended behaviours and self-efficacy will be assessed through survey responses.

2.9.4. Subgroup and additional analyses. Exploratory subgroup analyses may examine outcomes across the four
participant categories (current patients, survivors, informal caregivers, and loved ones) using descriptive statistics.

2.10. Data management

All data for this trial will be collected online. Data management for this trial will adhere to the University of Galway’s
Research Data Protection Policy [49]. Participants will be informed at the beginning of their participation in this trial about
how their data will be handled. Data will be securely stored and accessible only by authorised personnel.

2.11. Ethical considerations

Potential participants will receive a participant information sheet outlining the study purpose, procedures, and time com-
mitments. The sheet will detail participant expectations and rights, including withdrawal without consequence and potential
benefits and risks. Contact information for the research team will be provided.

The sheet will explain that while personal identifiers are needed for study follow-up, all data will be accessible only to
the research team, used solely for this study and related research, coded for analysis and reporting, and stored securely
following institutional protocols.

Informed consent will be obtained through a web-based form after participants confirm they have read and understood
this information.

Ethical approval for this pilot trial was obtained from the University of Galway Research Ethics Committee (Ref:
2024.12.018). This trial was registered with the ISRCTN Registry (Ref: ISRCTN17391470). Any substantial protocol
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modifications will be documented and reported when the pilot trial findings are published. Participants will be provided with
a report of the trial outcomes and implications after the study.

3. Discussion

Using an online delivery to enhance accessibility [50], the IHC-C programme aims to help people impacted by cancer
evaluate health information and make informed choices. This pilot study will assess the feasibility and acceptability of
conducting a future definitive trial

Key limitations of this pilot study include potential selection bias due to online delivery, as participation is inherently lim-
ited to those with reliable internet access and appropriate digital literacy. Additionally, the waitlist control design does not
control for attention or expectancy effects, which could influence participants’ outcomes independently of the intervention.

If feasible, findings will inform the design of a definitive trial support potential integration into routine cancer education
and guide the development of similar interventions in other health contexts.

In conclusion, this pilot RCT will provide valuable insights into the feasibility and acceptability of the IHC-C programme
as an intervention for those impacted by cancer. The results will inform refinements to the intervention and key method-
ological decisions for a future definitive trial, ultimately contributing to efforts to counteract cancer-related misinformation.
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