
Title Comparison of AI-assisted and human-produced podcasts
derived from cochrane plain language summaries: Protocol for a
randomized noninferiority trial (Health Information Effectiveness
Trials-2)

Authors O'Byrne, Isabel;Pope, Johanna;Byrne, Paula;Dahly, Darren;Judge,
Conor;O'Donnell, Martin;Krewer, Finn;Li, Mengqi;Saif-
Ur-Rahman, K. M.;Conway, Tom;Thomas, James;Sheils,
Geraldine;Burke, Nikita;O'Byrne, Marie;O'Byrne, Aislinn;Devane,
Declan

Publication date 2026-05-19

Original Citation O'Byrne, I, Pope, J, Byrne, P, Dahly, D, Judge, C, O'Donnell, M,
Krewer, F, Li, M, Saif-Ur-Rahman, K M, Conway, T, Thomas, J,
Sheils, G, Burke, N, O'Byrne, M, O'Byrne, A & Devane, D 2026,
'Comparison of AI-assisted and human-produced podcasts
derived from cochrane plain language summaries: Protocol for a
randomized noninferiority trial (Health Information Effectiveness
Trials-2)', Journal of Clinical Epidemiology, vol. 195, 112272, pp.
1-11. https://doi.org/10.1016/j.jclinepi.2026.112272

Type of publication Article (peer-reviewed)

Link to publisher's
version

https://www.scopus.com/pages/publications/105039272177 -
10.1016/j.jclinepi.2026.112272

Rights © 2026, authors. Published by Elsevier Inc. This is an open access
article under the CC BY license (http://creativecommons.org/
licenses/by/4.0/) - https://creativecommons.org/licenses/by/4.0/

Download date 2026-10-21 03:02:43

Item downloaded
from

https://hdl.handle.net/10468/19469

https://hdl.handle.net/10468/19469




PROTOCOL

Comparison of AI-assisted and human-produced podcasts derived from 
Cochrane Plain Language Summaries: protocol for a randomised 
non-inferiority trial (Health Information Effectiveness Trials-2)

Isabel O’Byrne a, * , Johanna Pope b,c,d , Paula Byrne c,d , Darren Dahly e,f , Conor Judge a, 
Martin O’Donnell a , Finn Krewer a , Mengqi Li b,d , KM Saif-Ur-Rahman c,d , Tom Conway b,c,d ,

James Thomas g , Geraldine Sheils h,i , Nikita Burke c,d , Marie O’Byrne d,1 , Aislinn O’Byrne d,1 ,

Declan Devane b,c,h

a School of Medicine, University of Galway, Galway, Ireland 
b HRB-Trials Methodology Research Network, University of Galway, Galway, Ireland 

c Evidence Synthesis Ireland & Cochrane Ireland, University of Galway, Galway, Ireland 
d Centre for Health Research Methods, School of Nursing and Midwifery, University of Galway, Galway, Ireland 

e HRB Clinical Research Facility, University College Cork, Cork, Ireland 
f School of Public Health, University College Cork, Cork, Ireland 

g EPPI Centre, UCL Social Research Institute, University College London, London, UK 
h School of Nursing and Midwifery, University of Galway, Galway, Ireland 

i Senior Occupational Therapist, HSE Primary Care Paediatric Services, Ballinasloe, Co Galway, Ireland 

Accepted 9 April 2026; Published online 20 April 2026

Abstract

Background and objectives: Podcasts can make health evidence easier to follow, but it is unclear whether artificial intelligence (AI)- 
assisted production can match human production when both use the same audio format. This trial will evaluate whether a vetted AI work-

flow can match human communicators on comprehension, quality, safety, accessibility, and trust when both deliver podcasts derived from 
the same evidence base.

Methods: We will run a randomized, two-arm, noninferiority trial comparing AI-assisted podcasts with human-produced podcasts. 
Adults (≥18 years; English-proficient) will be recruited from the general public via Prolific, an online research participant recruitment plat-

form, and randomly allocated 1:1 to listen to three short episodes (6—8 minutes each) based on the same Cochrane Plain Language Sum-

maries. The AI arm uses Wondercraft AI in a human-in-the-loop workflow; the human arm features experienced communicators working to 
an identical brief. In both arms, content is limited to the plain language summary, with authorship masked for participants and expert raters. 
The primary outcome is comprehension, measured by a 10-item test per episode, with the primary analysis using the participant-level mean 
score across the three episodes, aligned with the ‘‘Understanding’’ dimension of the Quality, Understanding, Expression, Safety, and Trust 
framework. Secondary outcomes include format accessibility (listenability), quality of information, perceived trust, and safety. Noninfer-

iority margins are prespecified; for comprehension, the margin is 1 point on the 10-item scale. If noninferiority is shown, we will also assess 
superiority. We plan to recruit 458 participants. Differences between arms will be estimated using appropriate repeated-measures models, 
with two-sided 95% confidence intervals.

Trial registration ID: ISRCTN28623546, https://doi.org/10.1186/ 

ISRCTN28623546.
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Results: This is a study protocol; results will be reported on completion of the trial.

Conclusion: By providing head-to-head evidence in the same audio format, the study will address a practical question faced by journals 
and health organizations already experimenting with AI tools: can AI generate clear, safe, and trusted audio content at scale, and where does 
human input remain essential? Crown Copyright � 2026 Published by Elsevier Inc. This is an open access article under the CC BY li-
cense (http://creativecommons.org/licenses/by/4.0/).

Keywords: Artificial intelligence; Podcasts; Plain language summaries; Health communication; Systematic reviews; Noninferiority trial; QUEST framework; 

Cochrane reviews

1. Background

Effective communication of health information is vital 
for enabling the public to make informed decisions. How-

ever, many people find scientific or technical language hard 
to understand due to complex jargon, statistical terms, and 
descriptions of methods [1]. Plain language summaries 
(PLSs) present systematic review findings in clear, simple 
language that the public can understand. Podcasts have 
been shown to be an effective medium of communication 
[2], and there is growing evidence that they could help peo-

ple understand complex health information [3]; global pod-

cast listenership reached an estimated 505 million in 2024 
and continues to grow, with health and wellness among the 
most popular categories [4].

In the context of Cochrane reviews, PLSs aim to present 
the findings of health research in a more accessible and un-

derstandable format. They follow specific methodological 
guidance to ensure they are accurate, consistent, and acces-

sible. A key challenge in creating a PLS is striking a bal-

ance between accuracy and accessibility for a wider 
audience [5]. This is challenging because simplifying com-

plex information can lead to the loss of important details 
and nuances, which are crucial for accurately interpreting 
the findings. For the public, these details provide the neces-

sary context to understand the reliability and limitations of 
the evidence; without them, messages may be misunder-

stood or misused.

Although they are valuable, traditional written PLSs 
have inherent limitations; many are written at a reading 
level too high for broad accessibility and may not be 
engaging or accessible for individuals with low literacy 
[6]. Audio-based health communication improves accessi-

bility through convenience and achieves strong engagement 
and knowledge gains in general audiences [7,8]. To meet 
diverse communication needs, researchers have been 
exploring alternative formats for sharing research findings. 
Podcasts are increasingly popular for engaging audiences 
across a range of topics, with some studies showing higher 
engagement than in text-based formats [3]. Growing evi-

dence indicates that podcasts are effective tools for commu-

nicating research findings and supporting learning [9], 
making them a promising method for sharing accurate 
health information.

Recent advances in artificial intelligence (AI) have intro-

duced new methods for presenting health information in

podcast form. AI tools, such as generative AI, can create 
podcast scripts and offer a range of human-like voices, 
potentially saving time and resources. A human-in-the-

loop approach that integrates AI capabilities with human 
expertise ensures both efficiency and accuracy in content 
creation. By combining AI-generated content with expert 
oversight, complex research can be turned into accessible, 
listener-friendly stories, while the oversight also safeguards 
the accuracy of the information. This approach may enable 
faster production of engaging health evidence resources 
while maintaining accuracy and balance. However, con-

cerns about accuracy, bias, and trustworthiness highlight 
the importance of a human-in-the-loop approach [10]. In 
line with these considerations, our AI-assisted process em-

ploys a vetted workflow with Wondercraft AI, structured 
prompts, and expert review to ensure clarity, balance, and 
fidelity to the source PLSs.

As AI becomes increasingly integrated into health care 
and health communication, it is essential to evaluate specific 
AI-assisted workflows in controlled settings. Without this 
evaluation, there is a risk that AI-generated content could 
oversimplify research findings and misinform the public, 
potentially leading to suboptimal decision-making [11]. 
Evaluations must assess both technical accuracy and the po-

tential for harm. The Quality, Understanding, Expression, 
Safety, and Trust (QUEST) framework, developed through 
systematic analysis of 142 health-care large language model 
(LLM) evaluation studies, provides multidimensional criteria 
for evaluating LLMs in health care [12]. This trial focuses on 
a specific, vetted AI-assisted workflow with human oversight 
rather than evaluating AI-generated content in general.

Currently, limited evidence exists comparing the effec-

tiveness of AI-assisted podcast formats with human-

produced podcasts when the format is the same for 
communicating systematic review findings. We conducted 
targeted searches of PubMed, the Cochrane Library, and 
Google Scholar and identified no published trials directly 
comparing AI-assisted and human-produced podcasts for 
communicating systematic review findings. This limits 
our understanding of the most effective ways to communi-

cate health evidence.

This study compares two methods for producing pod-

casts from Cochrane PLS: human-produced podcasts and 
AI-assisted podcasts created with Wondercraft AI within 
a human-in-the-loop workflow. Both groups utilize the
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What is new?

Key findings

• AI-assisted podcasts compared with human-pro-

duced podcasts from Cochrane PLSs.

• Outcomes include comprehension, accessibility, 
quality, trust, and safety.

What this adds to what is known?

• Written PLSs aid public communication; audio 
may improve accessibility.

• AI could speed podcast production, but accuracy 
and reliability need evaluation.

What is the implication and what should change 
now?

• Results will show whether AI-assisted podcasts 
can enhance evidence communication.

same set of Cochrane PLS sources and follow identical re-

view and quality assurance steps. Podcast authorship (ie, 
whether the podcast was AI-assisted or human-produced) 
is masked for participants and expert raters during assess-

ment to minimize bias. This design maintains the same 
format and isolates the impact of authorship within the 
audio.

This study, the second in the Health Information Effec-

tiveness Trials (HIET) series [13], complements HIET-1, 
which compared AI-assisted and human-generated written 
PLSs of Cochrane reviews. While HIET-1 isolated author-

ship effects in text (ie, the written word), HIET-2 isolates 
authorship effects in audio (ie, podcasts). Both trials share 
the same noninferiority design, QUEST-aligned outcome 
framework, and human-in-the-loop verification process 
but differ in the communication modality being tested. 
Here, we examine whether a validated AI workflow can 
match a human communicator in terms of comprehension, 
quality, safety, accessibility, and trust when both deliver 
podcasts derived from the same evidence base.

1.1. Trial design

This randomized, parallel-group, two-arm noninferiority 
trial will be conducted entirely online using digital plat-

forms to recruit participants and deliver all study materials.

Participants will be allocated 1:1 to two podcast arms 
using the same audio format: a human-produced podcast 
arm and an AI-assisted podcast arm created with Wonder-

craft AI within a vetted human-in-the-loop workflow. Both 
arms will draw on the same Cochrane PLS sources and 
follow identical review and quality-assurance steps. The 
identity of the podcast creator will be masked for

participants and expert raters to reduce bias. This design 
maintains the same format and isolates authorship effects 
within the audio. All participants will receive the same 
three topics across arms so that the topic mix is identical 
for the AI-assisted and human-produced groups.

1.2. Methods: recruitment, interventions, and outcomes

The overall methodological approach, including the 
design, outcomes, and evaluation framework, is guided by 
the HIET-1 methods [13]. This protocol is reported in 
accordance with the SPIRIT (Standard Protocol Items: Rec-

ommendations for Interventional Trials) 2025 Statement 
[14]. A completed SPIRIT 2025 checklist is provided in 
Supplementary File 1.

1.2.1. Recruitment

Participants will be recruited via Prolific (https://www. 
prolific.com/), an online platform that connects researchers 
with verified participants. The platform enables the recruit-

ment of participants from various age groups, locations, and 
educational backgrounds. Participants will be compensated 
in accordance with Prolific’s standard payment practices.

The eligibility criteria are:

Inclusion criteria: Participants must

1. Be 18 years or older,

2. Be proficient in English, as the study materials will be 
delivered in English. Participants will be asked to 
self-assess their English proficiency on a scale of 1 
(not comfortable) to 10 (very comfortable). Only 
those who rate themselves as 7 or higher will be 
eligible to take part,

3. Have access to the internet,

4. Have a device to access the study materials,

5. Provide consent before starting this study.

Exclusion criteria include the inability to complete the 
online survey. Additionally, for the per-protocol analysis, 
responses will be excluded if participants take less than 
25 minutes to finish all three podcasts and their associated 
questions (see Statistical methods) or show evidence of 
straight-line answering (defined as selecting the same 
response option for ≥80% of Likert scale items within 
any single assessment block where variation would be ex-

pected, excluding comprehension questions which have 
correct/incorrect answers). All randomized participants 
with at least one postbaseline outcome will be included in 
the sensitivity intention-to-treat analysis.

1.2.2. Interventions

Each participant will receive three podcasts, purpose-

fully selected to cover different health conditions and levels 
of complexity. The target duration is 6 to 8 minutes per 
episode. Both arms will base their content solely on the 
published Cochrane PLS for each review, use the same 
structured brief and checklists, and undergo identical
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multi-reviewer quality and public and patient partner re-

views. This keeps the format consistent and aligns the re-

view steps across both groups.

As in HIET-1 [13], reviews on which podcasts are based 
will be selected based on the following criteria:

1. Focus on the effectiveness of health-care 
interventions.

2. The effectiveness of health-care interventions is 
measured by clear outcomes such as treatment suc-

cess or failure.

3. Relevance to relatively common public health issues 
and the ability to produce summaries that a general, 
nonexpert audience can understand.

4. Diversity in complexity levels is assessed using stan-

dardized readability metrics.

5. Topics that address health decisions or conditions that 
members of the general public might reasonably 
encounter, either personally or as caregivers.

6. Inclusion of various types of interventions (eg, phar-

macological, behavioral).

The podcast development process follows a prespecified, 
mirrored workflow for both arms.

7. A comprehensive draft brief has been developed 
following the Cochrane PLS guidelines adapted for 
audio formats (see Supplementary File 2). This brief 
details the podcast’s purpose, target audience, dura-

tion, language style, and tone of speaker interaction. 
It will undergo pilot testing and iterative refinement 
to ensure that the language is accessible, certainty 
statements are clear, and both benefits and harms 
are presented fairly.

Both arms will rely exclusively on the Cochrane PLS as 
the content source. This approach achieves several goals 
including ensuring consistency across all podcasts, mini-

mizing reviewer bias, facilitating valid comparisons be-

tween study groups, and replicating real-world situations 
where podcast creators often have access only to sum-

maries rather than full reviews. By restricting input to the 
PLS, both workflows focus on presentation and explanation 
rather than de novo evidence synthesis.

The podcast scripts in both arms will remain closely 
aligned with the original PLS. Guidance on tone, conversa-

tional style, and two-speaker interaction (see 
Supplementary File 2) will support an informal, listener-

friendly presentation. While no new information will be 
added beyond what is in the PLS, these adjustments aim 
to enhance engagement and comprehension.

8. Two experts will evaluate the initial scripts from both 
arms using a structured checklist to assess accuracy, 
clarity, and engagement. In the AI-assisted arm, 
refinement will be conducted primarily by reprompt-

ing the AI to regenerate the script. Before any human 
edits, the AI script will undergo a prespecified

self-verification pass (Supplementary File 3) that (a) 
maps all population, intervention, comparator, and 
outcomes (PICO) elements and checks alignment 
with the source PLS and (b) flags complex health 
terms and proposes plain language explanations 
rooted in the PLS wording. Issues identified at this 
stage will be addressed via AI regeneration. Human 
edits are limited to correcting any residual factual er-

rors, removing unsupported claims, and improving 
clarity (eg, grammar, pacing) without adding content 
beyond the PLS. Up to three refinement rounds will 
be used, with stopping rules: (1) both reviewers rate 
the script acceptable on all checklist criteria, (2) if cu-

mulative human edits to the AI script would exceed 
5% of content, an additional AI regeneration is per-

formed rather than manual rewriting, or (3) three 
rounds completed. Example refinements include clar-

ifying benefits and harms, preserving a natural 
conversational tone, and explaining terms consis-

tently with the PLS.

9. At least one content expert will review each podcast 
script, as needed, to adjust complex health terms and 
make them more accessible to the general public. 
The expert will also verify that the PICO elements 
and findings are accurately represented and that any 
uncertainties and limitations are presented appropri-

ately. In the AI-assisted arm, this content expert review 
occurs after the self-verification pass and focuses on 
confirming PICO mapping and plain language defini-

tions, with any required changes addressed via AI 
regeneration wherever possible. Before release, a core 
safety checklist (Supplementary File 4) will be applied 
to each final script and recording. Once approved, the 
audio is frozen for the trial.

10. At least one PPI partner who is not a study participant 
or outcome assessor will review prerelease audio for 
auditory comprehensibility, clarity, and accessibility, 
using a brief orientation and a structured checklist. 
PPI reviewers will be masked to authorship (AI-assis-

ted vs human-produced) and will receive deidentified 
files and neutral filenames/transcripts. Feedback will 
be limited to comprehension, plain language defini-

tions, and accessibility (no additions beyond the 
PLS). Suggested changes will be incorporated using 
the same revision pathway in both arms.

11. Participant-facing materials will not reveal whether a 
podcast was created by a human or with AI assis-

tance. File names and metadata that could disclose 
authorship will be removed. Transcripts provided to 
expert raters will similarly be deidentified and 
neutralized for production notes.

12. Process documentation will record prompts, iterative 
refinements, and rationale for material changes. To 
assess content fidelity to the source PLS, two raters 
will use a structured checklist (coverage of key

4 I. O’Byrne et al. / Journal of Clinical Epidemiology 195 (2026) 112272



messages; accuracy of benefits/harms; certainty state-

ments; absence of unsupported claims). We will 
report simple descriptive text similarity indicators 
(eg, cosine similarity of sentence embeddings) as 
descriptive only, recognizing that high similarity can 
still mask meaning changes; fidelity judgments will 
rely on human assessment. For transparency, we will 
also record per-episode process metrics, including the 
number of AI regenerations, the number of verifica-

tion issues flagged and resolved, and the proportion 
and category of human edits (accuracy, definitions/ 
clarity, and style). Episodes requiring extensive 
manual rewriting will be flagged with a descriptive 
note. A final QUEST-aligned quality check and sec-

ond topic expert review will confirm adherence to 
standards. For study outcomes, blinded expert ratings 
of quality and safety will be conducted on deidenti-

fied transcripts after the audio is frozen; these 
outcome ratings will not inform edits to the released 
audio.

1.2.3. Arm-specific implementation details

1.2.3.1. AI-assisted podcasts (Wondercraft AI). Scripts 
will be generated with Wondercraft AI (https://www. 
wondercraft.ai/studio) (Supplementary File 5 for the full 
structured prompt) using a structured brief aligned with 
the Cochrane PLS template and the common brief. Text-

to-speech voices will be used for recording. Wondercraft 
AI was selected because it provides an integrated workflow 
for script generation, voice synthesis, and audio production 
within a single platform, supports structured prompt input, 
offers human-like text-to-speech voices suitable for podcast 
delivery, and enables iterative refinement within a human-

in-the-loop workflow. Alternative tools were considered 
but did not offer the same combination of integrated 
script-to-audio production and structured prompt support 
required for a controlled, reproducible workflow. Process 
documentation will record prompts, iterative refinements, 
and rationale for material changes. A self-verification pass 
will be run on the draft script to produce an explicit PICO 
mapping and a list of complex terms with plain language 
explanations; flagged issues will be resolved by AI regener-

ation rather than human rewriting.

1.2.3.2. Human-produced podcasts. Human-produced 
podcasts were selected as the comparator because they 
reflect current practice and provide an active control for 
authorship effects. Scripts will be drafted by an experienced 
science communicator using only the PLS and the same 
structured brief. Human narrators will record the episodes. 
Editorial revisions will follow the identical multi-reviewer 
workflow and stopping rules used in the AI-assisted arm. 
The same PICO/term clarity checklist used during the veri-

fication pass will be applied, but without AI assistance.

Edits will be documented in the same categories (accuracy, 
definitions/clarity, and style) to maintain consistency.

1.3. Outcomes

We will evaluate outcomes using the QUEST framework 
for health-care LLMs [12], aligned with HIET-1 [13] and 
adapted for an audio intervention. We will interpret 
between-arm differences as reflecting authorship effects 
within audio.

1.3.1. Primary

1.3.1.1. Comprehension (aligned with QUEST’s Under-

standing dimension). Participants will complete a stan-

dardized 10-item multiple-choice questionnaire 
(Supplementary File 6) for each podcast, structured to align 
with the Cochrane PLS template [15]. The questionnaire 
will systematically assess understanding across five 
domains:

1. Understanding of review topic (two items)

• Understanding of the health condition/problem

• Recognition of review importance

2. Review aims and methods (two items)

• Comprehension of the main review question

• Basic understanding of the evidence-gathering 
approach

3. Main results (three items)

• Understanding of key benefits

• Understanding of unwanted effects/harms

• Grasp of the size of the evidence base

4. Evidence quality and limitations (two items)

• Recognition of main limitations

• Understanding of evidence strength/certainty

5. Currency of evidence (one item)

• Awareness of how current the evidence is

Each question will use plain language as defined in the 
Cochrane PLS guidance, avoid technical terms without 
explanation, and include four response options with one 
correct answer. For the primary outcome of comprehension, 
a noninferiority margin of one point (10% points) will be 
applied. For instance, if the human-produced podcast 
achieves a mean score of 8 out of 10 (80% correct), the 
AI-assisted podcast would be considered noninferior, pro-

vided the lower bound of its two-sided 95% confidence in-

terval (CI) exceeds 7 out of 10 (70% correct) (ie, no more 
than one point lower than the control). For the primary 
analysis, we will calculate for each participant the mean to-

tal comprehension score across the three podcasts (range

0 to 10) and compare these participant-level means between 
arms using mixed-effects models with random intercepts
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for participant and episode. Episode-level analyses will be 
explored descriptively.

1.3.2. Secondary

1.3.2.1. Format accessibility. Format accessibility will be 
assessed using a hybrid approach that combines objective 
script readability with subjective user ratings (Supplemen-

tary file 2). Transcript readability will be measured using 
the Flesch-Kincaid Grade Level for both podcast arms, 
which estimates the US school grade needed to understand 
the text by analyzing sentence length and syllable count. 
Higher scores indicate more complex text. Scores will be 
generated automatically via readabilityformulas.com, using 
multiple formulas to assess how easily the text can be read 
and understood. The Flesch-Kincaid Grade Level will 
remain the primary objective metric and will be summa-

rized descriptively for each podcast and arm; no formal hy-

pothesis testing or noninferiority margin will be applied to 
this transcript-level metric because the number of podcasts 
is small and readability is a property of the scripts rather 
than individual participants.

Listener ratings will be captured using a five-item, five-

point Likert questionnaire (1 = strongly disagree to

5 = strongly agree) as the primary indicator of listenability 
within a single audio format.

Participants in both arms will rate:

1. I liked the tone of the audio

2. The pacing was easy to follow

3. I could understand everything clearly

4. The audio was clear without distracting background 
noise

5. The podcast kept me engaged throughout

The mean score will be reported descriptively and 
compared using the same 0.5-point noninferiority margin. 
This outcome assesses accessibility within a single audio 
modality.

1.3.2.2. Quality of information. Two expert raters (system-

atic review methodologists with expertise in evidence syn-

thesis and health communication, independent of the 
podcast production process) will evaluate podcasts from 
both arms by comparing each directly to the original Co-

chrane review. This approach avoids treating either arm 
as the implicit ‘‘gold standard.’’ The assessment will focus 
on four main types of errors, with the error categories 
applied equally across both arms:

1. Incorrect output (where the content generated wrong 
information)

2. Irrelevant output (where the content generated unnec-

essary or off-topic information)

3. Omissions (where the content failed to include key 
information that should be present)

4. Currency errors (where information is outdated or 
inconsistent with current evidence)

Quality will be rated on a 1 to 3 scale: 1: poor quality 
(significant errors that mislead the listener), 2: moderate 
quality (minor errors that do not significantly alter under-

standing), and 3: high quality (no errors).

We set a noninferiority margin of 0.3 points on the three-

point scale. The AI-assisted podcasts will be considered 
noninferior if their mean quality score is no more than 
0.3 points lower than that of the human-produced podcasts. 
Accuracy checks will reference the full Cochrane review 
only for elements that appear in the PLS. No penalty will 
be applied for information absent from the PLS, since both 
arms are constrained to PLS content. Expert ratings will be 
analyzed using mixed-effects models with fixed effects for 
arm and random intercepts for podcast episode and rater. 
These noninferiority analyses will be considered explor-

atory because the effective sample size is determined by 
the number of rated podcasts rather than the number of 
participants.

1.3.2.3. Safety (aligned with QUEST’s Safety and Harm 
dimension). Two expert raters will evaluate each podcast 
using a blinded core safety rating form (Supplementary 
File 7 for the rating form).

Inter-rater agreement will be assessed using Cohen’s 
kappa (κ), with a prespecified threshold of κ ≥ 0.70 indi-

cating acceptable agreement. Where raters disagree, a third 
rater will arbitrate to reach a final determination.

Core safety criteria (applied to both podcast arms):

• Risk of misinterpretation

• Presence of bias or inappropriate recommendations

• Appropriate presentation of limitations and 
uncertainties

• Consistency with the source Cochrane review

Additional AI-specific safety criteria (applied only to 
AI-assisted podcasts):

• Evidence of fabrication or hallucination

• Consistency between the initial AI output and the 
final AI-assisted version

The blinded comparative safety assessment will use the 
four core criteria listed above and reported in 
Supplementary File 7. For the two risk-oriented items, a 
score of 1 indicates that the risk is absent, and 0 indicates 
that the risk is present. For the two positive criteria, a score 
of 1 indicates that the criterion is met and 0 indicates that it 
is not met. The four-item total (0 to 4) will be converted to 
a percentage and analysed exploratorily, with a noninferior-

ity margin of 10 percentage points. AI-specific safety is-

sues, including suspected hallucination and consistency 
between the initial AI output and the final AI-assisted 
version, will be captured descriptively through the AI-arm 
verification and prerelease checklists (Supplementary
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Files 3 and 4) and will not contribute to the blinded 
comparative safety score. All critical safety issues identi-

fied during the assessment will be documented and reported 
separately.

1.3.2.4. Perceived trustworthiness (aligned with QUEST’s 
Trust and Confidence dimension). Participants will rate 
the trustworthiness of podcasts using a five-point Likert 
scale (1 = "strongly disagree" to 5 = "strongly agree") 
based on items adapted from established scales measuring 
trust in online health information. Participants will indicate 
their agreement with the following statements:

• "I trust the information provided in this podcast."

• "This podcast is from a reliable source."

• "I am confident in the accuracy of the information in 
this podcast."

• "I believe the source of this podcast has expertise in 
the subject matter."

• "I would use the information from this podcast to 
make health decisions."

The primary measure of trustworthiness will be calcu-

lated as the average score across all five items (range 
1—5), with individual item scores reported descriptively 
as secondary outcomes. The combined score has a nonin-

feriority margin of 0.5 points. AI-assisted podcasts will 
be considered noninferior if their mean trustworthiness 
score is no more than 0.5 points lower than that of 
human-produced podcasts.

Authorship perception will be assessed as an exploratory 
secondary outcome. After completing each podcast assess-

ment, participants will be asked: ‘‘Who do you think pro-

duced this podcast?’’ with three response options [1]: a 
human health expert alone [2], AI with human expert re-

view, or [3] not sure. The distribution of responses will 
be compared against the null hypothesis of equal distribu-

tion (33.3% per option) using a chi-squared goodness-of-

fit test, reported separately by arm.

1.3.2.5. Participant timeline. On the day of participation, 
participants will be recruited, screened, and randomly as-

signed 1:1 to either the human-produced podcast arm or 
the AI-assisted podcast arm. They will receive three pod-

casts on the same three topics, randomized across both 
arms. After each podcast, participants will complete the 
comprehension questions. After all three podcasts, partici-

pants will complete the format, accessibility, and trustwor-

thiness items for each podcast. All data will be collected 
remotely. Each participant will complete the study in a sin-

gle session, estimated to take 45 to 60 minutes. This dura-

tion includes providing informed consent, listening to three 
podcasts, completing the assessments, and answering de-

mographic questions. Authorship will not be disclosed to 
participants during the study. Prerelease accuracy and 
safety checks by a topic expert, along with the core safety 
checklist, will be completed before final recording. Blinded

outcome ratings for quality and safety will then be conduct-

ed later on deidentified transcripts, without feeding back 
edits to the released audio. Participants may relisten to pod-

cast episodes during assessment.

1.3.2.6. Sample size. The sample size calculation is based 
on detecting noninferiority in comprehension scores be-

tween the two groups. We assume a baseline comprehen-

sion score of 8 out of 10 correct (80%) for participants 
listening to human-produced podcasts. AI-assisted podcasts 
will be considered noninferior if their mean score is no 
more than 1 point lower on the 10-item scale (, at least 7 
out of 10 correct). We set a noninferiority margin (Δ) of

1 point, meaning that the AI-assisted arm is acceptable if 
the lower bound of the two-sided 95% CI excludes a deficit 
greater than 1 point relative to the human-produced arm.

Sample size calculations indicate that 396 participants 
(198 per group) are required to achieve 80% power to 
detect noninferiority with a margin of 1 point on the 10-

point comprehension scale, assuming a mean score of 8 
of 10 in both groups (80% correct responses) and a two-

sided 95% CI.

To account for clustering of responses (three podcasts 
per participant), we applied a design effect of 1.04, calcu-

lated as 1 + (3-1) × 0.02, where 0.02 represents the 
assumed intraclass correlation coefficient. This increases 
the required sample size to 412 participants.

Therefore, we will recruit 458 participants (229 per 
group) to ensure at least 412 evaluable results after ac-

counting for an expected 10% dropout or exclusion rate. 
This sample size should provide sufficient power for the 
primary comprehension outcome; analyses of secondary 
outcomes (including format accessibility, quality, safety, 
and trust) will be interpreted as exploratory and may be un-

derpowered to detect small between-arm differences.

Sample estimates were generated using Sealed Enve-

lope’s sample size calculator for noninferiority trials 
(www.sealedenvelope.com, n.d.) and were adjusted for 
the design effect due to clustering.

1.4. Methods: assignment of interventions

1.4.1. Allocation

1.4.1.1. Sequence generation. The allocation sequence 
will be managed using the QuestionPro Block Randomizer 
(www.questionpro.com), with participants randomly as-

signed at a 1:1 ratio to either the human-produced podcast 
arm or the AI-assisted podcast arm. Randomization will 
take place after consent and eligibility screening. All partic-

ipants within each arm will receive the same three podcast 
topics, which are matched across arms as described earlier.

1.4.1.2. Allocation concealment mechanism. Question-

Pro’s randomization feature automatically allocates partic-

ipants to either group, ensuring that the information 
leaflet and the demographic and outcome-related questions
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remain consistent for all participants. The allocation 
sequence is concealed within the platform and is not acces-

sible to the research team at the point of enrollment. No 
identifying information will be used to influence allocation.

1.4.1.3. Implementation. The randomization logic in the 
Block Flow tab of QuestionPro ensures equal allocation 
across groups. The assignment is automated by the platform 
and recorded in its audit trail.

1.4.1.4. Blinding. Authorship will be masked for partici-

pants and expert raters. File names, voice tags, and metada-

ta that could disclose authorship will be removed. Expert 
raters will receive deidentified transcripts with neutralized 
production notes. Because residual differences between hu-

man narration and text-to-speech voices may still be pre-

sent, we refer to this as masking of authorship rather than 
full blinding. PPI partners involved in prerelease quality 
checks will also be masked to authorship and receive dei-

dentified materials; they will be briefed only on checklist 
use and remit, not on arm assignment.

1.5. Methods: data collection, management, and 
analysis

1.5.1. Data collection methods

All data collection takes place within the QuestionPro 
and Prolific survey platforms. Participants will listen to 
three podcasts through the survey interface in their assigned 
group. Comprehension questions will appear immediately 
after each podcast, followed by items on format accessi-

bility and perceived trust, in a fixed order. Expert quality 
and safety ratings will be gathered from deidentified tran-

scripts. Prerelease accuracy and safety checks by a topic 
expert and a core safety checklist will be completed before 
the final recording. For study outcomes, blinded expert 
quality and safety ratings will be obtained later from dei-

dentified transcripts after the audio is frozen, and these rat-

ings will not influence feedback or edits to the published 
audio.

1.5.2. Data management

Data will be securely stored on the QuestionPro, Prolific, 
and SharePoint platforms, which offer built-in tools for data 
entry, coding, and storage. Data security is ensured through 
encryption and restricted access.

1.5.3. Data sharing and access

At publication, a deidentified dataset, data dictionary, 
and analysis code will be shared on the Open Science 
Framework (OSF) under a Creative Commons Attribution 
4.0 International (CC BY 4.0). The results will be posted 
to ISRCTN (International Standard Randomised Controlled 
Trial Number), shared on OSF, submitted to a peer-

reviewed journal, and summarized in a brief plain language

podcast. Participants will receive a summary via Prolific 
messaging.

1.5.4. Statistical methods

The primary analysis will follow the per-protocol princi-

ple, excluding participants who meet any of the prespeci-

fied criteria below. A sensitivity intention-to-treat analysis 
will include all randomized participants with at least one 
postrandomization outcome measurement:.

• Completed listening and answering all questions in 
less than 25 minutes total

• Demonstrated straight-line answering patterns 
(defined as selecting the identical response option 
for ≥80% of Likert-scale items within the trustwor-

thiness or format accessibility assessments, calculated 
separately for each podcast evaluated)

Comparing per-protocol and intention-to-treat estimates 
will provide complementary evidence on noninferiority, 
with the per-protocol analysis as primary, consistent with 
noninferiority trial conventions.

All exclusions will be documented and reported accord-

ing to the CONSORT guidelines [16], including the number 
excluded for each criterion, comparison of exclusion rates 
between study arms, and baseline characteristics of 
excluded v included participants.

Primary and secondary outcomes will be analyzed using 
descriptive statistics and appropriate inferential tests. Since 
participants evaluate three podcasts and multiple partici-

pants assess each podcast, we will employ mixed-effects 
models to account for the hierarchical data structure. For 
participant-level outcomes (comprehension, format accessi-

bility ratings, and perceived trustworthiness), models will 
include a fixed effect for study arm and random intercepts 
for participants and episodes; where convergence permits, 
we will consider random slopes for episode. For expert-

rated outcomes (quality of information and safety), models 
will include fixed effects for arm and random intercepts for 
podcast episode and rater. When suitable, we will adjust for 
prespecified covariates in sensitivity analyses, including 
age and education.

For the primary outcome (comprehension), we will 
assess noninferiority using a two-sided 95% CI. Noninfer-

iority will be established for comprehension if the lower 
bound of the two-sided 95% CI for the difference between 
groups (AI-assisted minus human-produced) is greater than 
the negative noninferiority margin, based on the predefined 
margins for each outcome. Noninferiority margins for sec-

ondary outcomes will be applied in exploratory analyses 
only; no formal adjustment for multiple comparisons will 
be made, and inferences for these secondary outcomes will 
be interpreted cautiously.

If noninferiority is established for the primary compre-

hension outcome, we will explore potential superiority us-

ing the same model structure. Superiority will be 
concluded if the lower bound of the two-sided 95% CI
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for the difference (AI-assisted minus human-generated) is 
greater than zero; this analysis will be considered second-

ary and will not be alpha-adjusted.

For the primary mixed-effects models, we will use 
restricted maximum likelihood estimation under a 
missing-at-random assumption, which allows inclusion of 
participants with partially observed outcome data.

Subgroup analyses will investigate the effects of age and 
educational background on outcomes. Adjusted analyses 
will be conducted to control for potential confounding vari-

ables, including demographic factors. These subgroup ana-

lyses are prespecified but interpreted as exploratory. 
Sensitivity analyses may be conducted to evaluate the 
impact of missing data, various assumptions, and model 
specifications on the results.

Data analysts will not be blinded; analyses will be con-

ducted by the lead author with statistical support from the 
trial team, following the prespecified analysis plan.

A Trial Management Group (PI and co-investigators) 
oversees day-to-day conduct and data quality. A Data 
Monitoring Committee will not be established for this trial, 
as the intervention poses minimal risk and involves evalu-

ating audio podcasts without physical interventions. No 
serious adverse events are expected. The research team will 
internally oversee trial conduct to ensure adherence to the 
protocol and maintain data integrity. No interim analyses 
are planned for this noninferiority trial.

As this trial involves listening to audio health information 
only, no physical or pharmacological adverse events are 
anticipated. Safety monitoring is limited to informational 
safety (accuracy, completeness, and potential for misunder-

standing of health content), assessed through the core safety 
items in the QUEST framework (Supplementary File 7).

1.6. Ethics

Participants will receive detailed information about the 
study, including its purpose, procedures, potential risks, and 
benefits. Informed consent will be obtained from all partici-

pants prior to the commencement of the study. The consent 
process will be carried out online via the QuestionPro/Prolific 
platforms. Participants’ personal information and responses 
will remain confidential. No personally identifiable informa-

tion beyond platform-assigned IDs will be collected in the 
research dataset. Participants will listen to audio files only, 
and no participant voice recordings will be captured. Data 
will be stored securely, with access restricted to the research 
team only. No biological samples or clinical procedures are 
involved, risks are minimal, and participants may withdraw 
at any time before submitting their responses without penalty. 
Any changes to the protocol will be documented and commu-

nicated to relevant stakeholders, including the ethics commit-

tee, trial registry, and participants, where applicable. The 
HIET trials, of which this is the second trial, have received 
ethics approval from the University of Galway Research 
Ethics Committee (2023.05.011).

2. Discussion

This study aims to compare AI-assisted podcasts with 
human-produced podcasts in the same audio format for 
communicating evidence-based health information to the 
public. We adopt a human-in-the-loop approach that com-

bines AI tools with expert review to create podcasts that 
are accessible, accurate, and trustworthy using Wondercraft 
AI within a validated workflow. Cochrane PLSs serve as the 
common evidence source for both groups, ensuring consis-

tent content across different conditions and levels of 
complexity. This trial complements our prior work 
(HIET1), which assessed authorship effects in text, by 
exploring authorship effects in audio.

Our approach addresses the increasing need for acces-

sible health communication that caters to diverse literacy 
and learning styles. Plain language summaries are created 
to simplify complex health information for the public, 
serving as a shared resource for both podcast formats. 
However, this process demands substantial time, re-

sources, and expertise. AI-assisted podcasts may enable 
faster production than entirely human-produced ones 
while still maintaining clarity and balance under expert 
supervision. Using a noninferiority framework, we 
compare AI-assisted and human-produced podcasts 
based on comprehension, format accessibility, informa-

tion quality, perceived trustworthiness, and safety. Since 
both are audio, the format remains the same, and differ-

ences can be attributed to authorship effects within audio. 
A potential strength of podcasts, compared to written for-

mats, is their ability to engage listeners through storytell-

ing and narrative features. This aligns with cognitive 
research showing that emotional narrative styles improve 
memory retention compared to expository text, which 
may support learning in audio formats [17]. The conver-

sational tone and interpersonal dynamics typical of pod-

cast hosts can influence how listeners receive 
information, affecting listener engagement, trust, and un-

derstanding [18].

However, AI-assisted podcasts face challenges, such as 
ensuring factual accuracy and clarity and avoiding oversim-

plification or overcomplication. Additionally, it is important 
to recognize that audio content may not be equally accessible 
to individuals with hearing impairments. If AI-assisted pod-

casts are proven to be noninferior to human-produced pod-

casts, they could serve as a scalable option to increase 
access to evidence-based health care, particularly for indi-

viduals with reading difficulties such as dyslexia or visual 
impairments. Other challenges of this study include the 
inability to fully mask authorship, as residual vocal cues 
may differ between human narration and text-to-speech voi-

ces. This may introduce bias if listeners respond differently 
depending on their perceptions of AI-generated content. In 
HIET-1, participants correctly identified AI-assisted sum-

maries in only 56.3% of cases (near chance for a three-

option question), and 55.4% of human-generated summaries
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were misattributed as AI-assisted; yet this perception bias did 
not diminish trust ratings or comprehension scores. We will 
collect postassessment authorship perception data in the pre-

sent trial to quantify any analogous effect in audio [13]. Other 
limitations include potential selection bias from online-only 
recruitment and the difficulty of creating perfectly parallel 
scripts and performances even under a shared brief. Addi-

tionally, the English language requirement and online plat-

form may exclude populations who could benefit most 
from accessible health communication formats. This trial 
maintains a consistent modality by design and does not test 
alternative audio styles or entirely AI-generated content 
without human review. Furthermore, some secondary out-

comes (such as expert-rated quality and safety and script 
readability) are based on a small number of podcasts, so es-

timates for these measures will carry wide uncertainty and 
should primarily be used to generate hypotheses for future 
work. Future research could explore additional options, such 
as different voice technologies or levels of human oversight.

In summary, this research contributes to the growing 
field of digital health communication and investigates 
whether AI can be responsibly used to support the creation 
of public-facing content in a single audio format. The find-

ings will inform future approaches to producing health 
research that is both accessible and engaging.
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